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SURGERY  OF  THE  PROSTATE  GLAND.^ 
By  John  B.  Deaver,  M.D., 

SURGEON-IN-CHIEF,    GERMAN    HOSPITAL,    PHILADELPHIA. 

The  subject  of  the  surgery  of  the  prostate  gland  is  one  that  has 
vexed  practitioners  for  generations,  and  is  even  now  far  from  being 
in  a  satisfactory  state.  That  advances  have  been  made  in  treatment 
and  many  patients  relieved  of  tortures  worse  than  death  itself;  that 
operations  once  almost  surely  followed  by  death  are  now  almost 
certain  to  succeed;  that  the  profession  is  becoming  more  unanimous 
in  regard  to  the  indications  for  one  operation  rather  than  another 
in  certain  cases;  and  that  an  operation  is  no  longer  needlessly  post- 
poned until  the  patient  has  at  least  one  foot  in  the  grave — these  are 
all  signs  of  the  ceaseless  activity  of  the  modern  surgeon  in  searching 
unremittingly,  conscientiously,  and  successfully  for  the  greatest 
good  obtainable  for  those  unfortunates  who  come  under  his  care 
suffering  from  the  distressing  effects  of  hypertrophy  of  the  prostate 
gland. 

That  many  patients  will  do  well  in  a  life  of  catheterism,  while 
some  will  begin  to  fail  immediately  it  is  commenced,  is  a  fact  now 
well  recognized,  and  it  is  the  purpose  of  the  present  paper  to  urge 
an  early  resort  to  operative  measures  in  those  patients  in  the  latter 
class,  believing,  as  I  do,  that  operation  here,  though  necessarily 
an  evil,  is  yet  a  less  evil  when  undertaken  early  than  when 
postponed  until  the  last  possible  moment. 

The  rise  of  prostatic  surgery  has  been  well  sketched  by  Gouley, 
and  it  is  from  his  address  that  many  of  the  following  references  have 
been  obtained. 

It  appears  that  the  ancients  considered  that  patients  with  prostatic 
hypertrophy  suffered  from  "excrescences"  or  " carnosities "  at  the 

>  Read  before  the  College  of  Physicians  of  Philadelphia,  April  6, 1904. 
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neck  of  the  bladder,  and  that  when  these  offered  obstruction  to  the 
evacuation  of  the  bladder,  their  destruction  was  attempted  with 
metallic  instruments,  introduced,  of  course,  through  the  penile 
urethra.  The  existence  of  the  prostate  gland  was  unknown  until 
the  middle  of  the  sixteenth  century,  its  discovery  being  attributed 
to  Nicolaus  Massa. 

Riolanus  was  the  first  to  suggest,  in  the  early  part  of  the  sixteenth 
century,  that  the  bladder  could  be  obstructed  by  a  swelling  of  the 
prostate.  This  surgeon  in  several  cases  of  urinary  retention  success- 
fully practised  incision  of  the  neck  of  the  bladder  through  the  peri- 
neum, but  it  is  not  recorded  whether  the  cause  was  enlargement  of 
the  prostate  gland. 

John  Hunter,  Sir  Everard  Home,  Brodie,  and  others,  both  recom- 
mended and  practised  tunnelling  of  the  obstructing  body  by  the 
catheter;  but  this  remedy  was  finally  abandoned  as  dangerous. 
Chopart  records  that  when  Astruc,  ten  years  before  his  death,  which 
occurred  in  1766,  was  attacked  by  retention  of  urine,  Lafaye 
attempted  to  introduce  a  catheter,  but  met  with  an  obstruction  from 
a  tumor  in  the  neck  of  the  bladder.  He  therefore  perforated  this 
by  a  lance-shaped  stylet  introduced  through  the  catheter,  which  was 
open  at  the  end,  and  by  this  means  succeeded  in  forcing  the  catheter 
into  the  bladder  and  drawing  off  the  urine.  The  catheter  was 
retained  fifteen  days.  This  false  passage  through  the  obstructing 
body  persisted,  and  a  catheter  was  introduced  by  it  as  occasion 
required  through  the  remaining  ten  years  of  Astruc's  life,  and  at  the 
post-mortem  examination  the  condition  of  the  parts  was  found  to 
be  just  as  described,  Chopart  himself  tried  tunnelling  of  the  pros- 
tate several  times,  but  with  fatal  results. 

Systematic  compression,  to  maintain  a  patulous  urethra,  first 
proposed  by  Physick,  of  Philadelphia,  was  employed  by  Leroy 
d'Etiolles  and  Mercier;  but  probably  its  best  known  advocate  was 
Mr.  Reginald  Harrison,  of  London,  who  employed  olivary  bougies, 
which  were  passed  once  in  forty-eight  hours  or  less  often.  The 
bougie  was  so  shaped  that  the  olivary  swelling  caused  dilatation  of 
the  urethra  and  compression  of  the  prostate  as  the  instrument  was 
passed  into  the  bladder  and  again  as  it  was  withdrawn,  it  being 
allowed  to  remain  in  place  for  several  minutes. 

Perineal  operations  came  into  favor  earlier  than  those  by  the 
suprapubic  method,  owing  probably  to  the  greater  familiarity  of 
surgeons  with  operations  in  the  former  region,  due  to  the  then  wide- 
spread practice  of  perineal  lithotomy.  Covillard,^  in  1639,  success- 
fully operated  by  perineal  cystotomy  and  removed  a  hard  mass, 
not  a  stone,  crushing  and  destroying  it  during  extraction  with  the 
forceps.     Chopart  describes  how  Desault,  who  died  in  1795,  after 

1  Sir  Henry  Thompson  considered  the  "excrescence "  a  true  tumor  of  the  bladder,  and  not 
part  of  an  hypertrophied  prostate  ;  but  Gouley  speaks  as  if  it  were  prostatic. 
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removing  a  calculus  by  perineal  lithotomy,  found  and  twisted  off  a 
tumor  in  the  bladder,  and  Sir  William  Blizzard  several  times  before 
1806  performed  perineal  prostatotomy  for  enlargement  without  any 
calculous  formation.  Such  an  operation,  combined  with  lithotomy, 
was  by  no  means  infrequent  in  the  early  part  of  the  nineteenth  cen- 
tury, and  was  sanctioned  by  Sir  William  Ferguson,  who  employed 
this  procedure  even  before  1848. 

Amussat  removed  a  calculous  and  a  protruding  mass  of  the  pros- 
tate by  suprapubic  cystotomy  before  1832. 

But  the  first  regular  surgical  procedure  was  established  in  1834  by 
Guthrie,  under  the  name  of  "division  of  the  bar  at  the  neck  of  the 
bladder,"  this  bar  being  in  some  cases  due  to  the  enlargement  of  the 
two  lateral  lobes  of  the  prostate  drawing  up  a  fold  of  mucous  mem- 
brane across  the  vesical  orifice  of  the  urethra.  He  accomplished  his 
purpose  by  a  catheter  carrying  a  concealed  blade.  Where  marked 
prostatic  enlargement  coexisted  he  advised  perineal  prostatotomy, 
but  it  is  not  certain  that  he  ever  performed  it.  Mercier,  whose  name 
is  pre-eminent  in  the  early  days  of  prostatic  surgery,  devised,  in  1837, 
special  instruments — called  by  Gouley  prostatotome  and  prostatec- 
tome — and  at  later  dates  modified  them  in  various  ways.  These 
instruments  were  used  as  the  internal  urethrotome  is  at  the  present 
time,  through  the  penile  urethra,  without  either  a  perineal  or  a 
suprapubic  opening,  and  did  not  meet  with  very  general  favor. 
Leroy  d'Etiolles,  as  well  as  Civiale,  claimed  priority  over  Mercier 
in  the  introduction  of  the  operation  since  known  by  his  name,  but 
it  appears  that  their  claims  are  ill-founded. 

A  further  improvement  on  Mercier's  method  was  that  introduced 
about  1873  by  Bottini,  who  aimed  to  avoid  the  hemorrhage  attendant 
upon  Mercier's  operation  by  the  use  of  galvanocaustic  apparatus. 
Gouley,  however,  states  that  the  bleeding  by  Mercier's  method  was 
trifling,  and  that  therefore  Bottini's  modification  was  unnecessary. 
Although  there  are  occasional  reports  of  cases  treated  by  Bottini's 
method  during  the  twenty  years  or  more  following  his  first  descrip- 
tion of  it,  yet  they  are  by  no  means  frequent  until  after  the  publica- 
tion, in  1897,  of  the  well-known  paper  by  Freudenberg,  in  which  he 
described  many  improvements  in  the  requisite  apparatus.  This 
surgeon,  four  years  later,  recommended  the  addition  of  a  centimetre 
scale  to  the  shaft  of  the  Bottini  cautery,  in  order  that  the  operator 
might  have  a  more  definite  idea  of  the  position  of  the  beak  of  the 
instrument  when  in  use.  Further  modifications  of  the  galvano- 
caustic apparatus  have  been  introduced  by  Dr.  H.  H.  Young,  of  the 
Johns  Hopkins  University;  he,  with  Willy  Meyer,  of  New  York,  and 
Orville  Horwitz,  of  Philadelphia,  being  among  the  most  prominent 
advocates  at  the  present  time  of  this  operation,  to  the  practical  exclu- 
sion of  all  others. 

Meanwhile,  various  other  methods  of  treatment  had  been  intro- 
duced.   Of  these,  the  most  important  are  those  that  arose  from  jthe 
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practice  of  tapping  the  bladder  in  cases  of  retention  of  urine  where 
passage  of  the  catheter  proved  impossible.  Simple  catheterization 
to  relieve  the  bladder  of  its  residual  urine  had  long  been  employed; 
and  it  is  interesting  to  note  that  the  clever  manoeuvre  of  increasing 
the  curve  of  the  catheter  by  partially  withdrawing  the  stylet  as  its 
beak  approaches  the  obstruction  was  practised  and  taught  by 
Physick,  the  Father  of  American  Surgery,  long  before  it  was  acci- 
dentally discovered  by  Mr.  Hey.  Where  it  was  impossible  to  intro- 
duce the  catheter  the  bladder  was  punctured,  either  suprapubically 
or  through  the  rectum.  It  was  feared  that  urinary  extravasation  in 
the  former  situation  would  be  more  dangerous,  and  hence  the 
majority  of  surgeons  preferred  the  rectal  route,  it  being  found  in 
many  instances  that  the  channel  thus  formed  served  fairly  well  for 
voluntary  micturition  (even  after  the  cannula  was  withdrawn)  until 
the  urethra  again  became  patulous  by  the  subsidence  of  inflamma- 
tion. Perineal  puncture,  though  practised  during  the  seventeenth 
and  eighteenth  centuries,  fell  into  disuse  during  the  early  part  of 
the  nineteenth,  the  rectal  route  being  the  favorite. 

Thus  arose  the  treatment  by  urinary  fistula,  and  from  the  con- 
comitant drainage  of  the  bladder,  it  may  be  considered  a  distinct 
advance  in  therapeusis.  Sir  Henry  Thompson  narrates  that  he  saw 
some  patients  of  Mr.  Thomas  Paget,  who  had  had  their  bladders 
punctured  suprapubically,  completely  relieved  of  the  tenesmus  and 
other  distressing  features  by  wearing  a  cannula  or  a  catheter  in  the 
suprapubic  fistula,  and  that  this  sight  gave  him  encouragement  to 
try  the  effect  of  permanent  suprapubic  drainage,  even  in  cases  with 
no  retention  of  urine.  When  a  suitable  case  presented  itself,  he 
accordingly  introduced  a  long  curved  sound  through  the  urethra, 
and,  making  it  impinge  upon  the  wall  of  the  bladder  above  the  pubic 
symphysis,  cut  down  upon  it  with  a  small  incision,  and  introduced 
a  tube.  In  many  cases  in  which  he  employed  this  method  the  relief 
afforded  was  marked,  but  he  later  abandoned  this  plan  of  treatment 
for  drainage  through  the  perineum.  Dittel,  Keyes,  and  Swinford 
Edwards  were  among  the  other  surgeons  who  recommended  the 
suprapubic  fistula. 

An  important  improvement  in  the  method  of  forming  the  supra- 
pubic fistula  was  that  introduced  in  1888  by  Hunter  McGuire.  This 
consists,  in  brief,  in  establishing  a  fistula  through  the  abdominal 
walls  obliquely  upward  from  the  bladder,  so  that  the  fistula  "bears 
the  same  relation  to  the  bladder  that  the  spout  of  a  coffeepot  does 
to  the  bowl."  By  this  procedure  McGuire  was  able  to  completely 
relieve  his  patients  of  their  cystitis  and  residual  urine,  no  involun- 
tary leakage  occurring  even  in  the  supine  position,  and  the  patients, 
in  some  instances,  being  able  to  project  the  stream  of  urine  in  a 
parabolic  curve  to  a  distance  of  several  feet  by  voluntary  contrac- 
tion of  the  bladder.  The  urine  was  retained  for  from  two  to  six 
hoijrs.    Morris,  of  New  York,  in  one  instance  clothed  this  fistulous 
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tract  with  skin  by  transferring  narrow  cutaneous  flaps  into  the 
wound  at  the  time  of  operation. 

The  treatment  by  perineal  fistula  developed  as  a  natural  conse- 
quence of  perineal  cystotomy,  and  was  generally  combined  with  an 
incision  into  the  prostate  gland.  This  was  a  method  largely  em- 
ployed by  Reginald  Harrison,  commencing  in  1881,  his  first  opera- 
tion having  been  performed  on  November  4th  of  that  year.  He  used 
a  small  perineal  incision,  opening  the  membranous  urethra;  then 
the  prostate  was  incised,  and  a  perineal  tube  was  introduced  and 
retained  for  from  six  to  twelve  weeks.  If  the  natural  channel  was 
not  restored  the  fistula  persisted.  Prof.  Gouley,  of  New  York, 
claimed  priority  over  Harrison  in  the  re-introduction  of  perineal 
prostatotomy,  his  first  operation,  in  which,  however,  he  left  no 
instrument  in  the  bladder,  having  been  performed  April  7,  1880, 
and  his  third  operation,  in  which  he  left  a  large-sized  rubber  tube 
in  the  perineal  wound,  having  been  done  in  January,  1881.  White- 
head was  likewise  among  the  earlier  advocates  of  the  treatment  by 
a  permanent  perineal  opening. 

Excision  of  the  obstructing  parts  of  the  enlarged  prostate  by 
suprapubic  cystotomy  was  first  widely  advocated  by  McGill,  of 
Leeds,  in  1887,  he  having  before  this  date  practised  permanent 
suprapubic  drainage,  which  he  preferred  to  that  by  the  perineum. 
Belfield,  in  America,  had  done  suprapubic  prostatectomy  before  this 
time,  his  first  operation  being  in  October,  1886;  Dittell  had,  in  1885, 
removed  a  portion  of  an  obstructing  prostate  through  a  previously 
existing  suprapubic  fistula,  which  he  enlarged  for  the  purpose; 
Trendelenburg,  in  May,  1886,  and  Benno  Schmidt,  in  August  of 
the  same  year,  had  employed  this  route  for  removal  of  pieces  of 
the  prostate,  but  to  McGill  has  always  rightly  been  attributed  the 
priority  in  bringing  this  procedure  prominently  before  the  profes- 
sion. The  most  enthusiastic  supporters  of  McGill's  operation  have 
been  Buckstone  Brown,  Kiimmel,  Atkinson,  Keyes,  and  Fuller. 
As  originally  practised,  this  operation  consisted  in  cutting  off, 
through  the  usual  incision  for  suprapubic  cystotomy,  by  means  of 
scissors  or  rongeur  forceps,  twisting  off  with  bladder  forceps, 
strangulating  with  an  ^craseur,  or  crushing  with  a  lithotrite,  any 
projecting  masses  of  prostate  tissue.  At  times,  also,  portions  of 
tissue,  forming  the  so-called  prostatic  tumors,  were  enucleated  with 
the  finger,  either  alone  or  aided  by  the  scissors  or  other  instrument, 
from  their  position  deep  within  the  gland. 

But  to  Freyer  is  undoubtedly  due  the  credit  of  bringing  before  the 
medical  world  a  plan  of  operation  whereby  an  attempt  is  made  to 
enucleate  the  whole  of  the  enlarged  prostate  gUnd.  Through  a 
suprapubic  incision  he  opens  the  bladder,  and  incises  the  mucous 
membrane  overlying  the  affected  gland  by  a  cut  parallel  to  the 
urethra,  over  each  lateral  lobe  of  the  prostate.  Then,  by  working 
merely  with  the  finger,  he  states  that  he  has  been  able  to  enucleate 
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the  entire  prostate,  leaving  the  urethra  intact.  The  technique  of 
this  operation  will  be  discussed  in  greater  detail  on  a  subsequent 
page.  Many  other  surgeons  have  assailed  Mr.  Freyer's  claim  to 
originality,  and  assert  that  he  is  laboring  under  a  grave  misappre- 
.hension  if  he  thinks  he  is  the  first  person  to  operate  in  this  manner, 
insisting  that  his  method  is  nothing  more  than  the  removal  of  very 
large  prostatic  tumors  from  the  substance  of  the  gland,  leaving 
behind  the  outer  margin  of  glandular  substance  which,  by  the 
growth  of  these  tumors,  has  been  compressed  into  a  thin  capsule- 
like layer.  Thus,  Wallace  says:  "The  more  rapidly  growing  areas 
(of  the  diseased  prostate)  increase  at  the  expense  of  the  more  slowly 
growing  ones,  which  are  compressed  and  stretched  over  the  surface 
of  their  quickly  growing  neighbors.  By  this  process  a  capsule  is 
formed,  ill-defined  at  first,  but  later  becoming  very  distinct.  The 
elements  forming  this  capsule  show  in  process  of  time  a  lamellar 
disposition.  The  adenomatous  mass  can  now  be  easily  enucleated, 
and  not  only  presents  a  smooth  surface,  but  also  leaves  behind  a 
smooth  cavity.''  One  prostate  which  he  describes,  removed  post- 
mortem, showed  within  the  layers  of  the  "capsule"  a  small  lentic- 
ular focus  of  glandular  tissue.  He  concludes:  "These  facts 
seem  to  leave  no  reasonable  doubt  that  the  so-called  total  prosta- 
tectomy is  nothing  more  than  the  removal  of  adenomatous  masses." 

It  seems  a  pity  that  so  many  controversies  in  regard  to  surgical 
priority  are  so  constantly  arising,  and  it  appears  that  prostatic  sur- 
gery is  particularly  unfortunate  in  this  respect.  Riolanus  bitterly 
denounced  his  contemporaries  for  claiming  as  their  own  operations 
which  had  been  employed  before  their  grandfathers  were  born  and 
for  a  hundred  years  before  that  time.  Mercier  asserted  that  Leroy 
d'Etiolles  has  assumed  not  only  the  credit  of  operations  which  were 
not  his  own,  but  had  also  assumed  a  name  not  his  own,  since,  in 
reality,  Leroy  came  from  Paris  and  not  from  EtioUes.  Gouley 
spoke  almost  venomously  against  Mr.  Harrison;  and  I  think  Mr. 
Freyer  would  be  well  able  to  reply  to  his  critics  as  Mr.  Harrison  did 
to  Prof.  Gouley:  "I  see  that  Dr.  Gouley  claims  priority  for  the 
proceeding  just  described;  what  is  of  more  importance  is  that  it  has 
received  his  approval." 

Prostatectomy  by  the  perineal  route,  developing  from  perineal 
prostatotomy,  has  been  supported  by  Dittell,  Annandale,  Harrison, 
Ziickerkandl,  Watson,  Syms,  Ferguson,  Moore,  Murphy,  Bryson, 
and  others. 

The  simplest  perineal  operation  is  done  through  a  straight  median 
incision.  To  gain  more  room,  this  has  been  supplemented  by  an 
oblique  cut  on  each  side,  as  advocated  by  Murphy,  while  Ziicker- 
kandl advises  a  transverse  semicircular  incision,  with  its  concavity 
toward  the  rectum,  which  is  separated  from  the  anterior  structures 
by  blunt  dissection,  and  Dittel  aims  to  get  still  more  room  by  an 
incision  completely  encircling  the  right  side  of  the  anus  from  the 


deaver:  surgery  of  the  prostate  gland.  7 

coccyx  and  continued  forward  in  the  median  line  of  the  perineum; 
by  this  approach  he  is  enabled  to  remove  a  wedge-shaped  piece  of 
each  lateral  lobe.  The  coccyx  may  be  excised  if  necessary  for  com- 
pleting the  operation.^ 

Combined  operations  by  the  perineal  and  suprapubic  routes  have 
been  advocated  by  Nicoll,  who  pushes  the  prostate  into  the  perineum 
(whence  it  is  removed)  by  the  fingers  of  one  hand  introduced  into 
the  bladder  through  the  suprapubic  wound,  and  are  employed  by 
a  number  of  operators  at  the  present  day,  including  Alexander  and 
Guiteras,  some  of  them  removing  the  prostate  through  the  perineum, 
and  some  through  the  suprapubic  wound,  using  the  counteropening 
to  admit  the  fingers  of  the  other  hand  to  assist  in  the  manipulations. 

A  mode  of  treatment  by  castration  introduced  in  1893  by  J. 
William  \Miite,  though  widely  employed  by  some  surgeons  for 
several  years,  is  no  longer  in  favor.  Vasectomy,  suggested  as  a  less 
severe  and  mutilating  operation  by  Mears,  seems  likely  to  continue 
in  use  for  certain  cases  for  a  long  time.  The  mortality  from  castra- 
tion for  enlarged  prostate  is  at  least  18  per  cent.,  taking  all  cases 
together,  and  in  selected  cases  has  been  reduced  only  to  about  8  per 
cent.  Castration  for  enlarged  prostate  was  first  performed  by  Ramm 
of  Christiania,  and  has  been  advocated  by  Grifiiths  and  Mansell 
Moullin. 

Ligation  of  both  internal  iliac  arteries,  to  induce  ischsemic  atrophy 
of  the  prostate,  was  proposed  by  Bier  and  employed  by  him  in  three 
cases,  one  of  the  patients,  operated  on  intraperitoneally,  dying  from 
septic  peritonitis.  Willy  Meyer  employed  this  operation  in  two  cases, 
the  first  patient  recovering,  after  secondary  hemorrhage  and  partial 
gangrene  of  the  left  foot,  but  the  second  died,  apparently  of  renal 
disease.  Those  patients  who  survived  (3  out  of  5)  are  said  to  have 
had  their  bladder  troubles  more  or  less  relieved. 

Anatomy.  In  the  human  foetus  the  prostate  gland  is  a  paired 
organ  consisting  of  two  lateral  masses  which  coalesce  around  the 
first  part  of  the  urethra  about  the  fourth  or  fifth  month  of  intra- 
uterine life.  In  some  of  the  lower  animals  these  lateral  portions 
remain  distinct  and  never  unite  in  the  median  line.  These  facts 
have  been  known  for  centuries,  and  it  was  not  until  about  one  hun- 
dred years  ago  that  Sir  Everard  Home  took  it  upon  himself  to  name 
as  a  "third  lobe"  that  portion  of  the  prostate  lying  above  the  ejacula- 
tory  ducts  and  behind  the  urethra.  His  experiences  were  apparently 
confined  to  an  examination  of  four  or  five  cases,  the  majority  of  which 
did  not  show  any  distinct  third  lobe.  It  is  further  worthy  of  obser- 
vation that  almost  every  author  since  his  time  has  spoken  of  the 
"so-called  third  or  median  lobe"  of  the  prostate  as  if  there  were 
reasonable  doubt  whether  such  a  thing  really  existed. 

1  Perineal  prostatectomy  for  malignant  growths  was  employed  in  1866  by  Kiichler,  about 
1870  by  Billroth,  in  1873  by  Demarquay,  in  1876  by  Langenbeck,  in  1882  by  Spanton.andln  1883 
by  Leisrink.    See  Leisrink,  Archiv  f.  klin.  Chir.,  1883,  Bd.  xxviii.  s.  578. 
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Projecting  into  the  prostate  gland  from  the  urethra  is  found  the 
"uterus  masculinus,"  which  is  the  homologue  of  the  female  womb, 
being  the  persistent  lower  extremity  of  the  Mullerian  duct.  This 
structure  has  a  muscular  and  glandular  wall  of  its  own,  and  though 
in  such  close  relation  with  the  prostate,  has  no  physiological  con- 
nection with  it;  that  is  to  say,  the  prostate  gland,  though  composed 
largely  of  unstriped  muscular  tissue,  can  in  no  respect  be  considered 
homologous  with  the  uterus. 

Microscopically  the  prostate  it-  und  to  be  a  compound  tubular 
gland,  its  numerous  acini  being  supported  in  a  framework  of  con- 
nective tissue  and  involuntary  mi  de.  The  involuntary  muscle  is 
arranged  in  a  rather  compact  layt  around  the  periphery,  and  also 
at  the  site  of  coalescence  of  the  two  lateral  lobes,  above  and  below 
the  urethra.  The  unstriped  muscular  fibres  of  the  bladder  wall  are 
prolonged  around  the  prostatic  ure+hra  as  an  inner  longitudinal  and 
an  outer  circular  layer. 

The  whole  gland  is  enveloped  b),  fibrous  capsule  distinct  from 
the  rectovesical  layer  of  the  pelvic  fasc  md  formed  by  a  condensa- 
tion of  the  stroma  of  the  gland.  Outside  of  this  fibrous  capsule, 
and  between  it  and  the  pelvic  fascia,  is  found  the  prostatic  plexus 
of  veins,  together  with  the  arteries,  lymphatics,  and  nerves  dis- 
tributed to  the  glandular  structure.  The  venous  plexus  lies  chiefly 
on  the  anterior  and  front  lateral  portion  of  the  gland,  receiving  the 
dorsal  vein  of  the  penis. 

Above,  the  prostate  is  in  intimate  relation  with  the  urinary  bladder, 
lying  immediately  beneath  its  neck,  and  being  separated  from  its 
muscular  walls  only  by  a  layer  of  fascia;  below  and  posteriorly  it 
impinges  upon  the  rectum,  connected  rather  firmly  to  this  structure 
by  a  prolongation  of  the  rectovesical  fascia.  In  some  instances  the 
prostate  gland  has  been  found  to  envelope  only  about  three-fourths 
of  the  calibre  of  the  urethra,  this  canal  merely  grooving  the  gland 
upon  its  upper  and  anterior  surface;  but  in  the  vast  majority  of 
cases  the  urethra  appears  to  be  channelled  out  of  the  substance 
of  the  gland,  somewhat  anterior  to  its  mid-portion. 

Besides  the  support  it  receives  from  the  bladder  and  rectum  the 
prostate  is  suspended  in  the  anterior  fibres  of  the  levator  ani  muscle, 
called  by  Santorini  the  levator  prostatas,  and  anteriorly  is  supported 
by  the  puboprostatic  ligaments,  or  true  ligaments  of  the  bladder 
(prolongations  of  the  rectovesical  fascia);  while  in  the  median  line 
anteriorly,  where  the  rectovesical  fascia  and  the  deep  layer  of  the 
triangular  ligament  unite,  the  prostate  is  in  relation  with  this  latter 
structure,  a  levator  prostatse  muscle  being  on  each  side. 

Coursing  through  the  posterior  mid-septum,  dividing  the  two 
lateral  lobes,  are  found  the  ejaculatory  ducts  of  the  seminal  vesicles 
and  vasa  deferentia.  They  empty  into  the  floor  of  the  prostatic 
urethra  on  each  side  of  the  caput  gallinaginis,  and  posterior  to  the 
orifice  of  the  uterus  masculinus.    The  prostatic  acini  of  each  lobe 
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likewise  empty  into  the  prostatic  urethra  by  eighteen  or  twenty 
ducts  on  their  respective  sides  of  the  median  line. 

Where  a  projection  into  the  bladder  posterior  to  the  vesical  orifice 
of  the  urethra  appears  to  arise  from  the  prostate,  it  has  been  said 
(Griffiths)  in  some  instances  to  spring  from  an  accessory  prostatic 
gland,  which  might  then  well  be  called  a  third  lobe.  But  in  the 
majority  of  cases  such  a  growth  may  be  and  frequently  has  been 
traced  to  one  or  other  of  the  two  lateral  lobes,  being  connected  to 

em  by  a  pedicle,  much  as  a  subpp  Uoneal  fibroid  is  attached  to 

e  uterus.  It  seems,  indeed,  not  .upossible  that  in  those  cases 
where  it  has  been  said  that  no  such  attachment  could  be  found,  the 
growth  had  finally  torn  its  pedicle  /We,  and  might  in  time  even 
have  migrated,  as  is  not  infrequently  tiie  case  with  analogous  tumors 
of  the  uterus.  Be  these  facts  as  they  may,  it  is  undoubtedly  true 
that  most  surgeons  at  the  present  day  are  inclined  to  regard  the 
third  lobe  as  non-existent,  that  port-^)n  of  the  gland  formerly  called 
the  third  lobe,  and  lying  between  ..e  two  lateral  lobes,  above  and 
posterior  to  the  ejaculatory  dv  ~  .oeing  recognized  as  merely  the 
area  of  coalescence  of  these  lateral  lobes. 

Etiology.  The  causes  of  enlargement  of  the  prostate  are  still 
involved  in  much  obscurity.  Our  ideas  appear  to  have  become  less 
positive  in  this  respect  in  proportion  to  the  increase  of  our  knowledge 
in  other  directions. 

In  the  first  place,  nevertheless,  practically  everyone  is  agreed  that 
there  are  two  main  pathological  processes  by  which  enlargement  of 
the  prostate  gland  is  effected  •}  one  by  means  of  a  tumor  formation — 
a  fibromyomatous,  fibroadenomatous,  or  adenomyomatous  change — 
and  the  second  by  a  general  increase  in  the  size  of  the  organ  without 
distinct  tumor  formation.     Both  processes  may  coexist. 

The  tumors  may  be  several  in  number,  or  there  may  be  only  one; 
they  may  arise  in  the  substance  of  the  gland  or  beneath  its  capsule. 
They  may  be  composed  largely  of  glandular  structure,  of  muscular 
tissue,  or  of  fibrous  tissue;  probably  a  combination  of  the  first  two 
is  the  most  frequent,  producing  adenomyomata;  the  second  in  fre- 
quency of  occurrence  being  the  fibroadenomata,  for  in  scarcely  any 
instance  is  there  any  adenomatous  tissue  whatever. 

Where  general  increase  in  size  occurs,  approaching  more  nearly 
a  true  hypertrophy,  the  fibrous  is  usually  the  predominant  tissue, 
and  it  is  this  type  of  enlargement  which  is,  as  a  rule,  the  cause  of 
the  stony  hardness  observed  in  some  prostates. 

To  ascertain  the  underlying  causes  of  the  enlargement,  whether 
neoplastic  or  hypertrophic,  affecting  the  prostate,  a  number  of 
theories  have  been  proposed.  These  may  all  be  reduced  to  two 
classes,  in  one  of  which  the  enlargement  is  held  to  be  primary — to 

'  Griffiths  thought  that  the  adenomatous  change  was  merely  the  first  stage,  of  which  fibrous 
overgrowth  formed  the  final  charge,  Journal  of  Anatomy  and  Physiology,  1889,  vol.  xxiv.  p. 
236. 
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be  itself  a  cause — to  arise  de  novo;  and  in  the  other  of  which  it  is 
considered  a  secondary  change — as.  the  result  of  some  other  process 
— as,  perhaps,  a  misdirected  compensatory  hypertrophy. 

To  be  strictly  sincere,  it  does  not  appear  to  me  that  it  is  a  matter 
of  very  great  importance  under  which  of  these  two  theories  we 
enlist  our  intellect;  for  it  is,  after  all,  a  matter  of  purely  academic 
interest,  and  for  practical  surgeons  will  remain  such  until  some 
happy  discovery  will  reveal  the  true  cause  of  tumor  formation  in 
general,  or  the  reason  why  at  a  certain  age  the  bodily  powers  begin 
to  fail  and  the  tissues  to  become  sclerotic. 

To  my  mind  those  prostates  which  show  tumor  formation  are  to  be 
classed  with  other  tumors,  which  were  formerly  defined  as  discon- 
tinuous, purposeless  hypertrophies  of  no  known  cause;  while  those 
glands  which  show  only  general  hypertrophy  are  classed  with  other 
changes  incident  to  age.  The  discussion  of  the  causes  has,  I  think, 
been  much  confused  by  the  neglect  of  writers  to  keep  these  two 
classes  distinct.  Guyon  and  his  school,  who  held  that  such  enlarge- 
ment was  merely  a  part  of  a  general  senile  change,  appear  to  me  to 
confine  their  considerations  to  the  latter  class;  and  here,  too,  may 
be  placed  the  theory  of  Harrison,  that  the  hypertrophy  results  from 
a  vain  effort  to  empty  a  bladder  whose  base  has  previously  descended 
into  the  pelvis  below  the  level  of  the  urethra.^  While,  on  the  other 
hand,  Velpeau,  Paget,  and  Billroth,  with  their  followers,  who  main- 
tained that  these  phenomena  were  due  to  a  myomatous  change 
strictly  analogous  to  that  found  in  the  uterus,  evidently  fixed  their 
attention  exclusively  on  cases  of  what  I  have  called  the  first  class, 
which  is,  in  fact  the  larger. 

In  discussing  the  clinical  causes,  also,  it  is  well-nigh  impossible 
to  avoid  theorizing,  since,  as  I  have  said  above,  so  little  is  accurately 
known  of  the  causes  of  this  affection. 

Rax;e  does  not  exert  a  very  marked  influence;  the  negro  race  is 
probably  slightly  less  predisposed  than  is  the  white  (Conner),  and 
among  the  natives  of  China  and  Japan  prostatic  troubles  are  con- 
sidered to  be  extremely  rare.  In  India  and  Turkey,  however,  they 
are  comparatively  frequent  (Wishard). 

Age  appears  to  exert  a  very  marked  influence.  It  is  rare  for  any 
symptoms  to  be  produced  by  an  enlarged  prostate  before  a  patient 
has  reached  the  age  of  fifty  years ;  but  Dr.  Mudd  has  seen  cases  in 
a  young  negro,  aged  twenty-seven  years,  in  a  child,  aged  five  years, 
and  in  an  infant,  aged  thirteen  months.  The  researches  of  Thomp- 
son and  others  have  shown  that  appreciable  enlargement  exists  in 
about  one-third  of  persons  over  sixty  years  of  age,  but  that  it  pro- 
duces manifest  symptoms  in  only  about  one  in  every  twenty.  For 
prostatic  enlargement  to  appear  first  after  the  seventieth  year  is  very 

1  Were  this  theory  correct,  a  cure  might  be  hoped  for,  in  cases  not  too  far  advanced  by  a 
ventrosuspenslon  of  the  bladder. 
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unusual.  In  natives  of  India  and  other  tropical  climates  it  appears 
much  earlier,  as  a  rule,  the  s'~an  of  life  being  about  fifteen  or  twenty 
years  shorter  than  ours. 

Social  habits  exert  some  influence.  The  gouty,  those  who  have 
been  addicted  to  the  excessive  use  of  alcoholic  beverages,  or  who 
have  been  high  livers  in  other  respects  are  believed  to  form  a  large 
proportion  of  these  patients.  Why  this  should  be  so ;  why  such  a  life 
should  produce  enlargement  of  the  prostate  gland,  has  not  been 
determined.  Excessive  sexual  indulgence  has  been  held  responsible 
in  some  instances,  the  overexercise  of  the  gland  being  thought  to 
lead  to  hypertrophy,  just  as  Harrison  thought  hypertrophy  ensued 
from  constantly  recurring  efforts  to  empty  an  atonic  bladder.  This 
"prostatic  overstrain,"  so  named  by  Lydston,  has  been  explained 
in  the  following  way  by  Harrison:  "That  the  withdrawal  of  a  por- 
tion of  that  function  of  the  prostate  in  which  it  has  been  the  most 
vigorously  engaged,  should  be  followed  by  a  continued  activity  in 
which  growth  is  substituted  for  secretion,  is  not,  I  consider,  patholog- 
ically illogical."  McGuire  held  that,  although  prostatic  overstrain 
might  be  the  true  cause  of  the  enlargement,  yet  it  was  the  senile 
sclerotic  changes  in  the  bladder  which  first  caused  the  enlarged 
prostate  to  give  symptoms. 

Preceding  inflammations,  such  as  gonorrhoea,  acute  or  chronic 
prostatitis,  or  prostatic  abscess,  may  also  be  the  starting-point  of 
chronic  enlargement  of  this  organ. 

Chronic  passive  congestions,  finally,  as  in  other  organs,  may  lead 
to  prostatic  enlargement  as  well.  Old  men  with  cirrhotic  kidneys 
and  liver,  with  hemorrhoids  or  with  varicose  veins  in  the  legs,  are 
very  apt  to  be  sufferers  from  this  malady. 

Clinical  Pathology.  As  the  prostate  gland  enlarges,  whether 
from  tumor  formation  or  as  the  result  of  a  general  hyperplastic 
process,  various  changes  are  produced  in  the  bladder,  the  urethra, 
and  the  rectum.  The  usual  direction  of  greatest  enlargement  is 
parallel  to  the  urethra  and  posteriorly;  that  is,  in  the  direction  of 
least  resistance,  toward  the  base  of  the  prostate,  and  away  from  the 
triangular  ligament,  this  latter  attachment  of  the  prostate  being 
practically  a  fixed  point.  The  bladder  cavity  is  likewise  usually 
encroached  upon,  the  vesical  mucous  membrane  being  raised  pos- 
terior to  the  orifice  of  the  urethra,  and  a  pouch  forming  behind  this 
projection.  If  the  two  lateral  lobes  enlarge  in  nearly  equal  degree, 
a  mere  fold  of  mucous  membrane  may  be  raised  across  the  neck  of 
the  bladder  just  behind  the  vesical  opening  of  the  urethra,  but  some 
little  distance  in  front  of  the  ureteral  openings.  This  fold  consti- 
tutes the  most  usual  variety  of  "bar  at  the  neck  of  the  bladder." 

As  the  lateral  lobes  enlarge  the  prostatic  urethra  becomes  length- 
ened, sometimes  measuring  as  much  as  four  inches,  instead  of  barely 
an  inch,  which  is  the  normal;  and  the  curve  is  also  much  increased 
from  the  height  to  which  the  inner  opening  of  the  urethra  is  raised. 
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If  one  lobe  enlarges  more  than  the  other  the  urethra  is  correspond- 
ingly deflected  toward  the  less  enlarged  side.  Where  a  submucous 
tumor  projects  into  the  floor  of  the  bladder,  at  or  near  the  median 
line,  the  urethral  channel  may  become  Y-shaped,  and  the  catheter 
will  pass  now  to  the  right,  now  to  the  left  of  the  projecting  mass. 
Finally,  where  the  anterior  commissure,  or  isthmus  of  the  gland, 
enlarges  as  well,^  there  may  be  a  collar  formed  around  the  vesical 
orifice  of  the  urethra,  which  may  then  appear  as  a  dimple,  deeply 
seated  near  the  centre  of  the  prostatic  mass. 

At  times  where  no  intravesical  growth  at  all  is  found,  or  after  any 
such  has  been  removed,  it  has  been  found  still  impossible  to  intro- 
duce a  catheter  through  the  urethra,  the  obstruction  then  being  due 
to  irregular  projections  into  the  floor  of  the  prostatic  urethra.  This 
circumstance  has  probably  been  the  cause  of  many  failures  to 
restore  voluntary  micturition  after  the  old  operation  of  McGill. 

The  calibre  of  the  prostatic  urethra  sometimes  becomes  so  much 
increased  from  the  irregular  enlargement  of  the  prostate  that  it  may 
contain  an  ounce  or  two  of  urine,  and  the  unwary  may  be  deceived 
into  thinking  the  bladder  has  been  reached  by  a  catheter,  which 
merely  empties  this  little  collection  of  urine  in  front  of  the  real 
obstruction.  On  the  other  hand,  the  whole  prostatic  urethra  may 
be  compressed  into  a  slit-like  channel,  impervious  to  fluid  except 
when  distended  by  an  instrument.  The  vesical  orifice  may  assume  a 
crescentic  shape,  the  concavity  of  the  crescent  being  directed  toward 
the  area  of  greatest  enlargement. 

If  the  enlargement  proceed  chiefly  toward  the  rectum  that  channel 
may  be  obstructed,  and  much  difficulty  in  defecation  ensue;  while 
hemorrhoids  may  arise  either  consecutively  or  from  a  common 
cause. 

Ordinarily,  the  first  consequence  of  the  almost  invariable  post- 
prostatic  pouch  formation  is  the  presence  of  residual  urine — or  that 
urine  which  the  patient  is  unable  to  expel  by  his  voluntary  efforts. 
Unless  the  prostatic  enlargement  is  arrested,  the  amount  of  residual 
urine  gradually  increases,  owing  both  to  the  increasing  obstruction 
and  to  the  decreasing  muscular  tone  of  the  bladder,  which  becomes 
weakened  by  straining  and  overdistention.  Ammoniacal  decompo- 
sition of  the  urine,  with  consequent  cystitis,  quickly  supervenes  and 
gives  rise  to  what  is  commonly  the  first  symptom,  namely,  increased 
frequency  of  micturition. 

As  the  residual  urine  accumulates  the  vesical  orifice  of  the  ureters 
may  first  become  compressed,  preventing  the  periodical  discharge 
of  their  contents  into  the  bladder  and  causing  circulatory  disturb- 
ances in  the  kidneys;  while  at  a  later  period  they  may  become 
dilated,  along  with  the  stretching  of  the  rest  of  the  bladder  wall,  so 

1  Dr.  Murphy  denies  that  this  portion  of  the  gland  is  subject  to  enlargement.    Journal  of  the 
American  Medical  Association,  March  29,  1902. 
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that  they  are  no  longer  protected  by  a  valve,  but  are  in  direct  com- 
munication with  the  bladder,  the  backward  fluid  pressure  reaching 
even  the  renal  tubules.  Finally,  when  the  bladder  becomes  over- 
distended,  a  condition  of  urinary  overflow  may  occur,  and  the 
patient  will  be  forced  to  pass  a  drachm  or  less  of  urine  every  ten  or 
fifteen  minutes,  or  will  suffer  from  a  constant  dribbling  throughout 
the  twenty-four  hours.  The  combined  backward  pressure  and 
septic  changes  in  the  urine  produce  renal  disease,  and  this,  in  turn, 
reacts  on  the  composition  and  quantity  of  urine. 

The  bladder  may  not,  however,  dilate;  its  walls  may  become 
much  thickened,  corrugated,  and  pouched;  its  cavity  may  even  con- 
tract, or  may  be  nearly  completely  filled  by  an  adenomatous  prostate. 
But,  as  a  rule,  where  an  adenomatous  change  occurs  in  the  prostate 
the  bladder  dilates;  whereas,  if  the  prostate  be  a  hard  fibrous  mass, 
and  comparatively  small,  the  vesical  walls  are  contracted  and 
thickened. 

The  weight  of  the  diseased  prostate  varies  from  one  to  twelve 
ounces ;  yet  the  largest  in  bulk  may  not  weigh  as  much  as  one  smaller 
but  more  compact. 

Uric  acid,  or  phosphatic  calculi,  frequently  form  in  the  puddle  of 
residual  urine,  and  much  increase  the  suffering  of  the  patient. 
Hemorrhage  may  thus  be  accounted  for. 

Symptoms.  The  symptoms  of  prostatic  enlargement  may  be  con- 
veniently considered  under  the  heads  of  those  of  which  the  patient 
complains  and  those  which  the  surgeon  discovers  on  examination. 

The  patient  will  probably  for  a  rather  indefinite  time  have  been 
affected,  perhaps  without  paying  much  attention  to  it,  with  difficulty 
in  starting  his  stream  of  urine;  the  urine  when  started  will  have  been 
expelled  with  little  or  no  force,  tending  to  drop  vertically,  from  the 
meatus,  not  spurting  forth  in  the  normal  parabolic  curve;  a  longer 
time  than  usual  will  have  been  occupied  in  emptying  the  bladder, 
and  at  the  conclusion  of  the  act  of  micturition  there  will  have  been 
considerable  dribbling  of  urine,  no  power  existing  to  void  the  last 
drops  in  spurts.  The  stream  will  probably  not  be  smaller  than  in 
health  unless  stricture  exists  as  well. 

But  probably  the  first  deviation  from  normal  which  will  have 
forcibly  arrested  the  attention  of  the  patient  will  have  been  the  neces- 
sity of  arising  once  or  oftener  during  the  night  to  evacuate  his  bladder. 
This  increased  frequency  of  micturition  may  also  have  annoyed 
him  during  the  day,  but  is  less  noticeable  then  that  at  night.  The 
bladder  may  become  so  extremely  irritable  that  no  sooner  will  any 
urine  have  been  discharged  into  it  from  the  kidneys  than  an  uncon- 
trollable desire  to  empty  the  bladder  will  arise,  and  thus  the  patient 
will  be  reduced  to  a  most  miserable  state,  being  impelled  to  urinate 
every  ten  or  fifteen  minutes,  and  his  general  health  in  a  very  short 
time  showing  the  effects  of  this  constant  unrest.  On  the  other  hand, 
the  residual  urine  may  gradually  accumulate  without  causing  such 
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severe  distress,  and  a  state  of  retention  with  overflow  finally  develop. 
Besides  the  cystitis  thus  manifested  by  crebruria,  a  feeling  of 
weight  and  distention  in  the  perineum  may  exist,  and  piles,  with 
prolapsus  ani,  from  the  consequent  tenesmus,  may  ensue. 

The  patient  may  consult  a  physician  before  this  stage  is  reached, 
or  he  may  not  be  disturbed  sufficiently  to  think  this  necessary  until 
some  exposure  to  cold,  some  indiscretion  in  diet,  or  some  other 
irregularity  in  his  life  has  brought  on  an  attack  of  acute  retention 
of  urine.  Thus,  when  first  seen  by  the  physician  he  may  present 
a  bladder  distended  nearly  to  the  umbilicus,  he  himself  not  being 
aware  that  residual  urine  had  been  accumulating  for  perhaps  months 
past.  Hence,  the  first  physical  sign  to  be  looked  for  in  patients 
suspected  of  prostatic  troubles  is  a  hypogastric  tumor,  with  the 
characteristics  of  a  distended  bladder.  It  is  especially  important 
to  detect  this  before  introducing  a  catheter  in  cases  where  chronic 
retention  has  probably  existed  for  a  long  time;  for,  as  is  well  known, 
the  complete  sudden  evacuation  of  such  a  bladder  is,  as  a  rule, 
speedily  followed  by  the  patient's  death. 

The  patient  should  next  be  requested  to  urinate,  when  much 
information  may  be  derived  from  the  character  of  the  stream,  in 
accordance  with  the  changes  noted  above.  If  it  is  apparent  that  no 
excessive  amount  of  residual  urine  exists,  it  will  now  be  advisable 
to  introduce  a  catheter,  noting  the  presence  of  strictures,  the  dis- 
tance of  the  vesical  orifice  of  the  urethra  from  the  meatus,  and  any 
changes  in  the  curve  or  deviations  from  the  right  line  of  the  subpubic 
urethra.  Then  the  amount  of  residual  urine  is  determined,  not 
being  deceived  by  the  ounce  or  more  which  may,  in  rare  instances, 
flow  from  the  dilated  prostatic  urethra.  While  the  catheter  or  a 
sound  is  still  in  the  bladder  a  finger  should  be  introduced  into  the 
rectum,  when,  by  careful  manipulation  of  the  one  and  palpation 
with  the  other,  a  fairly  accurate  idea  can  be  obtained  as  to  the  size, 
form,  and  density  of  the  prostate.  The  condition  of  the  bladder 
walls,  whether  rugous  and  contracted,  coated  with  phosphates, 
thickened,  or  dilated  and  overstretched,  can  also  be  ascertained,  as 
well  as  the  existence  of  a  calculus. 

If  an  obstruction  to  the  catheter  be  encountered  within  less  than 
seven  inches  from  the  meatus,  it  is  in  all  probability  due  to  a  stricture 
and  not  to  the  prostate ;  but  if  the  obstruction  be  easily  overcome  by 
sharply  depressing  the  handle  of  the  instrument,  if  of  metal,  or  by 
slightly  withdrawing  the  stylet,  if  of  webbing,  the  obstacle  is  almost 
certainly  an  enlarged  prostate. 

Diagnosis.  The  symptoms  and  physical  signs  being  well  known, 
a  diagnosis  is  not,  as  a  rule,  difficult.  The  most  important  affections 
with  which  enlargement  of  the  prostate  may  be  confounded  are: 
atony  of  the  bladder;  cystitis,  especially  chronic;  stricture  of  the 
urethra;  vesical  calculus;  tumor  or  tuberculosis  of  the  bladder,  and 
malignant  disease  of  the  prostate  or  some  neighboring  structure  in 
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the  pelvis.  By  symptoms  alone  no  one  of  these  can  be  definitely 
excluded,  but  by  careful  attention  to  the  clinical  history,  combined 
with  painstaking  physical  examination,  I  believe  that  in  almost 
every  case  a  correct  diagnosis  can  be  reached. 

In  atony  of  the  bladder  arising  from  other  causes  the  existence  of 
an  enlarged  prostate  may  be  readily  excluded  by  combined  explora- 
tion with  an  intravesical  sound  and  a  finger  in  the  rectum,  while  in 
uncomplicated  cystitis  these  same  marks  of  difference  hold  good, 
and  there  is,  moreover,  no  residual  urine. 

In  stricture  of  the  urethra  the  obstruction,  as  stated  above,  is 
almost  invariably  within  seven  inches  of  the  urinary  meatus,  and 
an  enlarged  prostate  may  be  excluded  by  the  means  of  examination 
already  indicated.  In  case,  however,  of  an  impermeable  stricture 
with  chronic  retention  it  will  not  be  possible  to  satisfactorily  examine 
the  prostate  until  these  conditions  are  relieved. 

Where  a  vesical  calculus  exists  it  is  not  liable  to  be  mistaken  for 
an  enlarged  prostate  unless  it  is  both  encysted,  and  so  thickly  coated 
with  mucus  that  no  grating  sensation  is  imparted  to  the  sound.  But 
even  under  such  circumstances  there  may  be  no  residual  urine, 
which  is,  as  already  insisted  upon,  a  nearly  invariable  accompani- 
ment of  every  enlarged  prostate  producing  symptoms,  and  there  will 
probably  not  be  the  characteristic  change  in  curve  of  the  subpubic 
urethra.  If  the  calculus  be  prostatic,  or  even  if  it  merely  coexist 
with  an  enlarged  prostate,  a  positive  diagnosis  is  more  difficult. 
Bleeding  is  more  common  in  cases  of  calculus  than  in  those  of 
enlarged  prostate  alone,  and  the  pain  is  less  constant  and  more  con- 
fined to  times  when  the  bladder  contracts  upon  the  concretion  or 
when  the  patient  is  actively  moving  about.  The  greatest  frequency 
of  urination,  also,  is  during  the  day,  and  the  patients  with  stone  are 
not,  as  a  rule,  disturbed  much  at  night. 

Probably  the  most  difficult  diagnosis  of  all  is  that  from  polypoid 
growths  in  the  bladder,  which,  when  springing  from  the  region  of 
the  prostate,  may  very  closely  simulate  a  pedunculated  tumor  of 
this  organ.  But  in  nearly  all  other  forms  of  vesical  tumor  other 
than  prostatic,  hemorrhage  is  an  early  and  conspicuous  symptom, 
and  is  usually  not  attended  by  much  pain. 

Tubercle  of  the  bladder  is  probably  always  secondary  to  similar 
disease  elsewhere  in  the  body,  most  often  in  the  epididymis.  While 
the  vesical  tenesmus  may  simulate  that  present  in  cases  of  enlarged 
prostate,  physical  examination  with  sound,  finger,  and  cystoscope, 
and  careful  examination  for  tubercle  bacilli  and  the  application  of 
the  tuberculin  test  will  usually  reveal  the  true  state  of  affairs. 

Malignant  growths  of  the  prostate  itself  can  be  distinguished  from 
benign  enlargement  of  this  organ  only  by  the  tendency  they  exhibit 
to  infiltration  if  of  carcinomatous  origin,  or  to  rapid  growth  and  the 
production  of  cachexia  if  of  a  sarcomatous  nature.  Compared  to 
the  benign  overgrowths  they  are  distinctly  rare. 
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Prognosis.  A  question  of  considerable  importance  and  much 
interest  in  connection  with  enlargement  of  the  prostate  is  that  of 
prognosis.  In  few  other  diseases  is  it  so  necessary  for  the  surgeon 
to  know  what  may  be  accomplished  by  the  various  methods  of 
treatment  possible,  and  in  probably  no  other  class  of  cases  is  the , 
surgeon  blamed  more  severely  for  errors  in  judgment.  It  is  not 
sufficient,  indeed  it  is  neither  ethical  nor  humane,  to  hope  that  the 
patient  will  die  of  some  intercurrent  affection  before  any  necessity 
arises  for  instituting  active  treatment  on  behalf  of  his  enlarged  pros- 
tate; and  hence  every  physician  or  surgeon  who  has  such  cases  under 
his  care  must  give  careful  thought  and  attention  to  each  individual 
patient,  and  must  know  whether  the  expectation  of  life  will  be 
lengthened  or  decreased  by  the  treatment  he  purposes  undertaking, 
or  whether  the  certainty  of  a  life  of  considerable  discomfort  for  a 
longer  time  is  not.  less  to  the  patient's  ultimate  advantage  than  the 
risk  to  life  incurred  by  a  rather  severe  and  shocking  operation, 
which,  if  successful,  will  enable  the  patient  to  live  out  his  natural 
term  of  life  in  ease  and  comfort. 

There  are,  then,  two  main  questions  to  be  solved  in  this  connec- 
tion; first,  whether  the  patient's  life  can  be  saved,  prolonged,  or,  at 
least,  not  sacrificed,  by  the  treatment  to  be  pursued;  and  second, 
whether  his  sufferings  will  be  relieved  wholly  or  in  part,  or  whether 
no  change  at  all  can  be  obtained. 

Under  medical  treatment  and  catheterism  there  is  practically  no 
possibility  of  directly  terminating  the  patient's  life;  with  the  under- 
standing that  every  antiseptic  precaution  be  taken  in  catheterization, 
his  life  may  be  prolonged,  and,  in  certain  cases,  made  very  comfort- 
able. 

Many  a  patient  who  has  to  pass  a  catheter  only  once  or  twice 
in  the  twenty-four  hours  will  live  a  life  of  perfect  ease,  and  will 
round  out  his  days  without  interruption.  But,  where  the  catheter 
has  to  be  passed  frequently,  that  is  to  say,  as  often  as  four  to  six 
times  in  the  twenty-four  hours,  or  where  its  passage  at  even  longer 
intervals  is  attended  with  pain  or  difficulty,  catheterism  must  be 
considered  at  the  present  day  an  insufficient  remedy,  except  in  those 
who  are  already  on  the  threshold  of  the  grave.  The  expectation 
of  life,  moreover,  in  patients  treated  by  catheterization  has  been 
shown  by  Harrison  and  Lydston  to  be,  in  the  average,  not  more  than 
four  or  five  years. 

The  next  mildest  form  of  treatment  is  drainage  of  the  bladder. 
By  this  means  may  be  obtained  relief  of  the  cystitis,  and,  conse- 
quently, of  the  tenesmus,  pain,  and  general  unrest,  in  a  certain 
number  of  cases.  In  my  opinion,  it  is  applicable  chiefly  to  those 
in  a  very  debilitated  condition  or  to  the  very  old.  Drainage  by 
a  permanent  catheter  introduced  through  the  urethra  can  rarely 
long  be  endured,  and  is  usually  only  to  be  employed  in  preparing 
the  bladder  for  radical  operation. 
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Cabot,^  in  an  article  on  the  effect  of  drainage  on  the  kidneys  in 
nephritis,  makes  some  observations  of  very  great  interest  in  con- 
nection with  the  treatment  of  prostatics.  Starting  with  the  proposi- 
tion that  urinary  obstruction  from  enlarged  prostate  or  other  cause 
produces  increased  renal  pressure,  which  may  even  reach  to  the 
Malpighian  glomerules,  and  that  this  pressure  alone,  even  without 
infection,  will  result  in  fibrous  changes  (interstitial)  in  the  kidneys, 
as  well  as  in  an  increase  in  quantity  and  a  decrease  in  specific  gravity 
of  the  urine  excreted,  he  goes  on  to  show  by  the  report  of  six  cases 
that  the  invariable  result  of  relief  of  the  obstruction  was  to  bring  the 
urine  back  to  a  more  nearly  normal  state.  Especially  noticeable 
was  this  result  in  cases  where  even  the  greatly  increased  secretion  of 
urine  had  been  ineffectual  in  "carrying  off  the  waste  products  in 
sufficient  amount"  and  where  ursemic  symptoms  had  appeared. 

He  is  well  aware,  he  states,  that  this  procedure  is  no  new  thera- 
peutic measure,  but  he  thinks  its  applicability  to  renal  disease  has 
not  hitherto  been  sufficiently  appreciated,  although  the  good  effects 
of  Edebohls'  operation  in  relieving  renal  tension  are  well  known  to 
the  profession.  Those  authors  as  Langlois,  he  adds,  who  have  noted 
the  decrease  in  size  of  enlarged  kidneys  succeeding  upon  bladder 
drainage,  have  thought  it  was  due  to  either  relief  of  congestion  or 
to  the  emptying  of  hydronephritic  pouches. 

Dr.  Cabot  says  that  for  the  purpose  of  the  present  investigation 
he  has  "taken  it  for  granted  that  a  patient  with  obstructive  disease 
of  the  prostate  and  dilated  bladder  may  be  regarded  as  having  some 
degree  of  interstitial  nephritis  if  the  urine  is  abundant  and  of  very 
low  specific  gravity.  If  such  a  patient  is  suffering  from  anorexia, 
nausea,  and  dry  mouth,  either  with  or  without  psychical  disturb- 
ances, these  are  to  be  looked  upon  as  symptoms  of  uraemia  due  to 
this  interstitial  nephritis.  If,  in  addition  to  these  symptoms,  he  has 
a  high  fever  and  the  urine  contains  pus,  it  is  to  be  regarded  as  prob- 
able that  he  has  pyelonephritis."  By  instituting  continuous  drainage 
and  by  flushing  out  the  urinary  tract  with  large  draughts  of  water, 
he  has  succeeded  in  promptly  relieving  such  symptoms. 

The  time  during  which  this  constant  drainage  must  be  continued 
varies  with  the  individual  patient;  by  discontinuing  it  soo  soon,  the 
renal  and  ursemic  symptoms  were  found  to  promptly  recur,  but  by 
persisting  in  this  treatment  until  the  urine  was  nearly  normal  in 
both  quantity  and  quality,  his  patients  returned  to  a  life  of  inter- 
mittent catheterization  (when  they  declined  operative  interference) 
in  the  enjoyment  of  excellent  health. 

Dr.  Cabot  further  insists  that  the  dangers  of  sudden  emptying  of 
a  chronically  distended  bladder  are  much  mitigated  by  the  constant 
drainage  instituted;  for  he  has  found  that  although  considerable 
hsematuria  might  ensue  for  a  few  days,  yet  that  this  neither  in  any 

'  Boston  Medical  and  surgical  Journal,  1903,  ii.,  p.  559. 
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way  interfered  with  the  perfect  drainage,  nor  was  it  followed  by 
increasing  ursemic  symptoms,  as  is  usually  the  case  when  such  a 
bladder  is  emptied  and  no  constant  drainage  established. 

The  first  case  reported  is  that  of  a  man,  aged  sixty-seven  years, 
who,  after  using  the  catheter  for  some  months,  there  being  over  twelve 
ounces  of  residual  urine,  was  taken  severely  ill,  with  a  temperature 
of  103°  F. — apparently  commencing  pyelonephritis.  By  constant 
drainage  the  amount  of  urine  was,  in  the  course  of  some  weeks, 
reduced  from  60  or  70  ounces  to  less  than  50  ounces  daily,  while  its 
specific  gravity  increased  from  1007  to  1023.  Intermittent  catheter- 
ization was  then  instituted. 

In  the  second  patient  there  was  anorexia,  dry  mouth,  much 
nausea,  and  marked  somnolence.  By  constant  drainage  the  return 
to  normal  was  remarkably  rapid. 

The  third  patient,  in  much  the  same  general  state,  had  fever  as 
well;  his  bladder  also  was  distended  nearly  to  the  umbilicus.  Thirty- 
seven  ounces  of  urine  of  very  low  specific  gravity  were  withdrawn, 
and  by  continuous  drainage,  in  a  period  of  two  months,  the  patient's 
health  was  practically  restored,  the  quantity  of  urine,  however, 
remaining  at  70  to  90  ounces  daily,  and  its  specific  gravity  being 
about  1008. 

The  fourth  patient,  aged  seventy-two  years,  had  suffered  for  sev- 
eral years  with  crebruria,  there  being  about  12  ounces  of  residual 
urine.  A  resort  to  catheterization  once  or  twice  daily  produced,  in 
about  two  weeks'  time,  symptoms  of  commencing  pyelonephritis. 
Constant  drainage  was  then  begun.  Hsematuria  occurred,  and  the 
next  day  the  patient  became  ursemic.  Under  proper  constitutional 
treatment  all  unfavorable  symptoms  disappeared,  but  it  was  not 
until  the  seventy-ninth  day  that  intermittent  catheterization  could 
be  substituted  for  continuous  drainage.  His  daily  urine  remained 
at  about  100  ounces,  of  specific  gravity  1012  to  1015. 

In  the  fifth  patient  the  chronically  obstructed  bladder  contained 
40  ounces  of  urine.  Constant  drainage,  while  it  produced  transient 
hsematuria,  relieved  the  delirium,  fever,  and  thirst.  Three  weeks 
later  intermittent  catheterization  was  begun.  The  urine  at  last 
report,  over  a  year  after  the  acute  attack  noted  above,  was  40  to  60 
ounces  daily  in  quantity,  of  specific  gravity  1017. 

The  last  patient  reported  was  in  the  early  stages  of  chronic  neph- 
ritis, with  polyuria  amounting  to  8  pints  in  the  twenty-four  hours. 
When  chronic  retention  set  in  this  amount  was  reduced  to  6  pints, 
of  specific  gravity  1005.  Constant  drainage  was  instituted,  and  in 
one  day  the  amount  of  urine  drained  off  reached  16  pints.  This 
was  gradually  reduced  to  6  pints,  and,  finally,  to  4  pints  daily,  while 
the  specific  gravity  rose  to  1012  and  1015. 

The  success  of  Thompson,  McGuire,  and  others  in  treating  these 
patients  years  ago  by  means  of  suprapubic  permanent  drainage, 
and  of  Harrison  by  means  of  a  perineal  tube,  should  not  be  forgotten 
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at  the  present  day;  and,  while  we  recognize  the  inadequacy  of  such 
methods  to  restore  the  patient  to  his  normal  condition,  yet,  in  a 
limited  number  of  cases,  they  are  still  useful.  Especially  is  this  so 
in  patients  with  very  bad  cystitis  and  where  some  immediate  relief 
is  imperative.  In  such  cases  so  radical  an  operation  as  prostatec- 
tomy will  almost  surely  kill,  unless  time  can  be  obtained  to  relieve 
the  cystitis,  to  get  the  kidneys  into  fair  condition  and  to  improve  the 
general  health  of  the  patient.  In  patients  such  as  these  the  forma- 
tion of  a  permanent  suprapubic  fistula  by  McGuire's  method,  or,  if 
the  prostate  be  not  too  large,  simple  perineal  prostatotomy  with  the 
introduction  of  a  tube  will  afford  almost  certain  relief  to  the  urgent 
symptoms,  and  in  many  instances  will  enable  the  constitution  to 
withstand  prostatectomy  at  a  later  date.  Neither  castration,  vasec- 
tomy, nor  ligation  of  the  internal  iliacs  will  act  sufficiently  quickly 
in  such  cases;  indeed,  in  my  opinion,  these  operations  are  no  longer 
to  be  considered  desirable  under  any  circumstances. 

References  which  I  have  to  107  cases  treated  by  McGuire's 
method  show  only  2  deaths;  so  that  even  in  the  most  serious  cases 
it  will  be  exceedingly  unlikely  to  precipitate  a  fatal  termination. 

The  Bottini  operation  is  not  one  for  the  general  surgeon,  nor,  to 
my  mind,  for  the  average  patient.  On  the  surgeon's  part  it  requires 
a  technical  knowledge,  which,  even  in  the  hands  of  those  known  to 
be  the  most  skilful  in  its  employment,  has  not  sufficed  to  prevent 
fatal  complications.  The  greatest  points  in  favor  of  galvanocaustic 
prostatotomy  are  its  low  mortality  (4  to  6  per  cent.),  and  the  fact 
that  if  it  fails  to  relieve  after  the  first  application  it  may  be  repeated 
once  or  several  times  with  little  more  risk  than  attended  its  first 
employment.  Moreover,  the  patient  has  still  a  prostate  left  whose 
removal  by  excision  may  effectually  cure  him,  even  when  several 
applications  of  the  Bottini  cautery  have  proved  ineffectual.  On  the 
patient's  part,  this  operation  is  often  welcomed  for  these  very 
reasons:  that  its  danger  is  comparatively  slight,  that  general  anaes- 
thesia is  not  required,  that  no  "cutting"  is  to  be  done,  that  no 
external  wound  is  left  for  healing,  and  that  it  does  not  interfere  with 
subsequent  operative  treatment  by  other  methods. 

But  with  all  the  advantages  claimed  for  it,  Bottini's  operation  is 
first  and  foremost  a  makeshift,  quite  as  much  as  castration  or 
McGuire's  suprapubic  fistula.  It  does  not  remove  the  offending 
organ.  It  burns  grooves  in  it,  and  the  surgeon  leaves  sloughs  to  be 
cast  off  into  the  bladder,  and  then  waits,  hoping  that  the  cicatrization 
of  his  sloughing  sores  will  diminish  rather  than  increase  the  deform- 
ity. It  is  an  operation  done  practically  without  the  aid  of  either 
sight  or  touch;  it  is  nearly  impossible  to  know  how  long,  how  wide, 
or  how  deep  are  the  grooves  burned,  or  whether  they  are  being 
burned  in  the  prostate  or  in  the  bladder  wall;  and  it  is  absolutely 
impossible  to  know  what  has  been  accomplished  in  the  destruction 
of  prostatic  tissue  or  that  the  prostate  will  not  again  grow  into  an 
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obstructing  position.  Moreover,  it  is  an  operation  wholly  inappli- 
cable to  emergency  cases  and  to  patients  with  urethras  impassable 
from  either  strictures  or  prostatic  obstruction.  It  is,  therefore,  in 
my  opinion,  an  operation  only  to  be  employed  when  (1)  prostatec- 
tomy is  inadvisable  or  is  refused,  or  when  (2)  the  urethra  is  freely 
open  to  instrumentation,  there  is  no  cystitis,  and  little  residual  urine. 

We  are  reduced,  then,  to  prostatectomy  as  the  operation  of  first 
choice  in  all  cases  in  which  it  is  not  contraindicated.  Wlien  done  by 
the  method  of  Freyer,  that  is,  by  suprapubic  enucleation  with  the 
finger,  passing  between  the  capsule  and  the  sheath,  the  mortality  is 
decidedly  lower  than  by  the  method  of  McGill.  In  12  cases  of  the 
former  operation,  Mr.  Moynihan  had  only  1  death,  and  in  51  cases 
Mr.  Freyer  had  5;  Barling,  however  reports  10  cases  so  treated,  with 
3  deaths,  making,  with  6  successful  operations  recorded  by  McRae 
and  by  Stoker,  a  combined  mortality  rate  of  less  than  12  per  cent,  for 
the  79  patients ;  while  the  statistics  of  Belfield  and  of  Mansell  Moul- 
lin  show,  respectively,  nearly  14  per  cent.,  and  over  20  per  cent,  for 
McGill's  operation.  Recent  cases  of  McGill's  operation,  reported 
by  Armstrong,  Horwitz,  Fuller,  and  Thorndike,  show  a  death  rate 
of  over  21  per  cent,  among  28  cases.  The  mortality  in  73  recent 
cases  (Albarran,  Deaver,  Ferguson,  Horwitz,  Murphy,  Syms,  Ver- 
hoogen)  of  perineal  prostatectomy  is  only  a  little  over  8  per  cent.,  but 
the  results  have  not,  as  a  rule,  been  nearly  so  good  as  those  achieved 
by  Mr.  Freyer's  method.  Forty-six  out  of  fifty-one  patients  treated 
by  this  latter  operation  are  reported  by  him  as  having  their  urinary 
function  restored  to  its  natural  condition. 

Mere  figures,  therefore,  are  decidedly  in  favor  of  Freyer's  opera- 
tion; but  both  from  what  I  have  read  in  the  reported  cases  of  others 
and  from  my  own  experience,  I  am  convinced  that  it  is  not  the  best 
operation  in  every  case,  even  if  it  be  possible.  Mr.  Freyer  reports  a 
case  in  which  he  attempted  his  own  method,  but  owing  to  the  density 
of  the  gland  and  its  firm  adhesions  to  the  rectovesical  fascia,  he  was 
able  to  remove  only  pieces  of  it.  This  patient  died  on  the  second 
day  after  operation  of  heart  failure,  and  the  bladder  was  found  full 
of  clots,  the  hemorrhage  during  the  operation  having  been  free. 
Now,  it  does  not  appear  to  me  to  be  strictly  sincere  to  argue  that 
Freyer's  operation  gives  a  mortality  of  less  than  10  per  cent,  when 
we  exclude  cases  in  which  it  was  attempted  but  found  impossible  of 
performance.  As  well  might  we  give  a  certain  mortality  for  the 
operation  of  ovariotomy,  considering  only  those  cases  where  the 
adhesions  to  the  intestines  were  few  and  light,  and  where  the  cyst 
shelled  out  easily,  yet  exclude  those  cases  where  a  prolonged  and 
delicate  dissection  was  necessary  to  deliver  the  cyst,  claiming  that 
such  cases  form  a  class  of  themselves.  Such  a  method  of  calculation 
would  only  lead  others  astray  and  encourage  us  in  self-deception, 
a  thing  Mr.  Freyer  himself  would  be  very  far  from  countenancing. 

Certainly,  everything  within  my  own  experience  convinces  me 
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that  while  Freyer's  method  of  prostatectomy  is  by  far  the  best 
operation  for  all  cases  to  which  it  is  applicable,  yet  that  there  is  a 
small  and  limited  number  of  cases  in  which  it  is  neither  advisable, 
nor,  as  Mr.  Freyer's  own  patient  above  referred  to,  plainly  shows, 
at  all  possible. 

The  perineal  operation  I  have  employed  a  number  of  times,  and 
have  found  it  quite  satisfactory  in  certain  cases,  but  for  some  years 
have  largely  abandoned  it  for  the  operation  of  complete  suprapubic 
extirpation,  which  I  find  in  my  own  hands  gives  better  functional 
results,  is  attended  by  a  less  mortality,  and  is  certainly  easier  of 
performance.  Of  course,  we  know  that  mere  facility  of  execution 
for  the  surgeon  is  no  argument  in  favor  of  one  operation,  if  another, 
even  if  much  more  tedious  and  intricate,  would  assure  a  better 
result  to  the  patient;  but  the  greater  ease  in  the  suprapubic  opera- 
tion consists,  not  alone  in  mechanical  execution,  but  in  economy  of 
time  and  less  distortion  of  the  neighboring  parts,  both  of  which  are 
considerations  of  importance  in  the  class  of  patients  under  discussion. 

Treatment.  The  treatment,  therefore,  of  prostatics — a  conve- 
nient term  adapted  by  Belfield  from  the  German  Prostatiker  and 
the  French  prostatique — resolves  itself  into  a  choice  of  remedies,  not 
into  any  hard-and-fast  rules  which  may  not  be  transgressed.  It  has 
well  been  said  that  he  is  either  a  fool  or  at  best  a  surgeon  of  very 
limited  experience  who  knows  of  only  one  method  of  treatment  for 
a  certain  class  of  cases;  and  while  I  myself  maintain  that  prostatec- 
tomy by  the  suprapubic  method  of  Freyer  is  the  best  treatment,  I 
do  so  with  the  distinct  reservation  that  it  is  not  immediately  appli- 
cable to  every  case. 

Having  seen,  then,  in  the  preceding  pages  the  relative  dangers 
and  probabilities  of  ultimate  success  from  the  various  methods  of 
treatment  applicable,  it  is  next  requisite  to  attempt  an  expression 
of  some  general  rules  which  may  guide  the  surgeon  in  selecting  his 
course  of  treatment. 

A  healthy  man  somewhat  under  sixty  years  comes  to  you  with  the 
simple  complaint  that  he  finds  it  necessary  to  rise  once  almost  every 
night  to  pass  his  water;  that  this  is  becoming,  he  thinks,  a  more 
invariable  habit;  that  he  has  waited,  thinking  matters  might  return 
to  their  former  state  without  treatment,  but  that  he  fears  they 
are  growing  worse.  In  such  a  case  as  this,  after  finding  the  cause  of 
his  trouble  to  be  a  moderately  enlarged  prostate,  and  determining  the 
amount  of  residual  urine  to  be  trifling — one  or  two  ounces — I  would 
recommend  the  passage  of  a  soft  rubber  catheter,  with  strict  asepsis, 
every  night  at  bedtime.  It  is  probable  that  the  bladder  being  thus 
emptied,  no  call  during  the  night  would  arouse  him,  and  it  is  barely 
possible,  though  I  admit  very  improbable,  that  with  good  hygienic 
surroundings  and  a  regular  life,  the  bladder  might  acquire  sufficient 
tone  to  expel  the  residual  urine,  and  that  no  further  trouble  would 
ensue.    More  likely  is  it  that  catheterization,  at  first  employed  only 
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once  in  the  twenty-four  hours,  would  soon,  say  in  the  course  of  six 
months  to  a  year,  be  resorted  to  twice  or  even  three  times  in  a  similar 
period,  to  obtain  relief  from  the  vesical  tenesmus,  and  that  from  this 
constant  use,  cystitis,  if  only  of  a  mild  degree,  would  have  developed. 
At  this  period  of  the  disease  it  is  important  to  undertake  more  active 
measures  before  the  general  health  is  impaired.  In  cases  such  as 
this  very  many  surgeons  would  be  disposed  to  recommend  the 
Bottini  operation — a  trifling  risk;  no  cutting,  no  external  wounds 
to  heal;  a  prostate  not  very  large,  nor  causing  much  obstruction; 
possibly  no  impairment  of  the  generative  function  as  a  result  of  the 
operation.  The  patient  would  be  more  inclined  to  accept  such  a 
proposition  than  one  of  radical  extirpation  of  the  gland,  even  though 
he  were  told  that  one  operation  by  Bottini's  method  was  not  a  sure 
cure,  and  that  even  after  two  such  operations  the  prostate  might  still 
continue  to  enlarge.  In  my  opinion,  if  the  prostate  gave  evidence 
of  rather  rapid  increase  in  size,  showing  it  to  be  probably  an  adeno- 
matous gland,  a  Bottini  operation  would  not  be  for  the  best  ultimate 
good  of  the  patient ;  I  would  advise  him  to  have  a  suprapubic  pros- 
tatectomy done  by  Mr.  Freyer's  method.  The  prostate  would  prob- 
ably continue  to  enlarge,  even  if  temporary  relief  from  the  residual 
urine  had  been  obtained  by  the  galvanocaustic  operation;  and  the 
patient  would  in  time  be  forced  to  submit  to  a  radical  operation 
when  periprostatitis  had  rendered  complete  extirpation  impossible, 
when  his  bladder  had  become  weakened,  his  kidneys  diseased,  and 
his  general  constitution  impaired.  If,  on  the  other  hand,  the  pros- 
tate in  such  a  case  appeared  to  be  a  small  fibrous  mass,  not  increasing 
in  size,  but  obstructing  the  urine  by  pressure  on  the  prostatic  urethra, 
I  should  feel  less  disinclined  to  try  the  effects  of  a  Bottini  operation. 
This  latter  class  of  patients  is  distinctly  rarer  than  the  former.  In 
the  former  case  the  prostate  could  almost  certainly  be  removed  in  its 
capsule  from  within  the  sheath  of  the  gland,  with  comparatively 
little  hemorrhage  and  with  practical  certainty  of  no  recurrence.  In 
the  latter  case,  however,  the  prostate  would  probably  be  densely 
adherent  to  its  sheath;  an  attempt  at  extirpation  by  the  suprapubic 
route  would  probably  be  difficult,  bloody,  and  prolonged ;  the  gland 
would  have  to  be  removed  in  pieces,  not  insuring  its  total  ablation, 
but  perhaps  producing  serious  and  lasting  injury  to  the  vesical 
sphincter.  A  perineal  operation,  removing  the  floor  of  the  prostatic 
urethra  and  allowing  the  isthmus  of  the  gland  above  the  urethra  to 
remain,  would  here,  I  think,  be  attended  by  better  results  than  a 
suprapubic  operation. 

Suppose,  now,  a  second  case,  similar  to  that  just  discussed,  but  in 
an  older  man,  from  sixty-five  to  seventy  years  of  age.  What  treat- 
ment is  to  be  pursued  here?  If  his  constitutional  condition  be  as 
good  as  was  that  of  the  patient  just  mentioned,  I  would  employ  a 
similar  treatment,  and  advise  suprapubic  prostatectomy  under  the 
same  conditions,  but  at  an  earlier  date.    If  postponed  too  long  the 
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health  of  a  patient  at  such  an  age  may  rapidly  fail,  and  any  operation 
prove  too  late  or  too  great  a  risk  to  save  his  life. 

In  a  third  case  the  patient  may  first  come  to  us  after  he  has  been 
using  the  catheter  for  months  or  years.  He  may  apply  because  of 
the  greater  frequency  with  which  the  catheter  must  be  used,  because 
of  the  greater  pain  and  difficulty  attending  its  introduction,  or  for  both 
reasons.  In  any  circumstance,  he  probably  has  severe  cystitis  and 
impaired  kidneys.  If  drainage  by  a  permanent  catheter  through  the 
urethra,  combined  with  the  internal  administration  of  urinary  anti- 
septics, washing  out  the  bladder,  and  careful  diet,  effects  an  improve- 
ment in  these  particulars,  I  would  not  hesitate  to  resort  to  Freyer's 
operation  as  the  surest  method  of  saving  his  life  and  restoring  his 
urinary  function,  providing  the  prostate  were  adenomatous.  If  no 
improvement  in  the  cystitis  was  apparent,  I  would  at  any  rate  open 
the  bladder  either  suprapubically  or  through  the  perineum,  and 
direct  my  further  treatment  in  accordance  with  what  I  then  dis- 
covered by  sight  and  touch.  If  the  bladder  before  operation  ap- 
peared to  be  small  and  contracted  and  the  prostate  hard  and  not 
very  large,  I  should  open  the  perineum,  and  at  least  drain  the 
bladder,  and  at  the  same  time  remove  so  much  of  the  offending 
organ  as  the  condition  of  the  patient  and  the  state  of  the  parts 
appeared  to  countenance.  If  the  bladder  appeared  to  be  dilated 
and  the  gland  adenomatous,  I  should  prefer  the  suprapubic  route, 
completing  the  operation  by  Mr.  Freyer's  method,  if  possible,  but 
at  least  draining. 

If  drainage  only  had  been  instituted,  three  terminations  to  the 
case  present  themselves:  (1)  The  patient  dies  from  the  progressive 
asthenia  and  nephritis,  in  spite  of  the  drainage,  or  he  recovers  (2) 
sufficiently  satisfied  with  a  permanent  urinary  fistula  to  seek  no 
further  treatment,  or,  finally,  (3)  he  still  requires  a  prostatectomy, 
which  now,  in  the  absence  of  cystitis,  can  be  performed  with  little 
danger. 

Still  another  case  may  occur:  A  patient,  old,  feeble,  perhaps 
delirious,  has  chronic  retention  of  urine,  the  urethra  not  being 
permeable  to  instruments.  Hemorrhage  from  the  urethra,  and  per- 
haps into  the  bladder,  complicates  the  case.  Evidently  the  patient 
is  in  a  critical  condition.  Strictures  may  make  matters  worse.  At 
all  events,  the  existence  of  an  enlarged  prostate  is  definitely  deter- 
mined; but  the  history  throws  little  light  on  the  primary  cause  of 
the  urinary  retention.  What  is  to  be  done?  Castration,  ligation  of 
the  internal  iliacs,  the  Bottini  operation,  suprapubic  or  perineal 
prostatectomy  are  all  discarded,  some  as  futile,  some  as  preposter- 
ous, others  again,  as  entailing  far  too  great  shock.  The  only  thing 
left  to  do  is  to  drain  the  bladder.  I  do  not  think  simple  aspiration 
in  such  a  case  as  this  will  be  of  any  lasting  benefit,  but  rather  that  it 
will  do  harm  by  relieving  the  tension  and  encouraging  vesical  hemor- 
rhage, which,  in  turn,  only  makes  matters  worse.    To  relieve  the 
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immediate  distress  of  the  patient  it  may  be  advisable  to  thus  draw 
off  his  urine,  but  it  is  idle  to  hope  that  the  obstructions  in  the  urethra 
will  subside  soon  enough  for  permanent  drainage  to  be  available  by 
that  channel,  and,  in  my  opinion,  the  surgeon  had  best  proceed  at 
once  to  a  suprapubic  cystotomy.  Such  an  operation  can,  if  neces- 
sary, be  done  under  local  anaesthesia  from  cocaine,  and  does  not 
involve  an  incision  into  the  prostate,  which  would  be  necessary  in 
a  perineal  cystotomy,  and  which  would  much  increase  the  risk  of 
hemorrhage.  The  bladder  being  opened,  any  vesical  oozing  could 
be  controlled  with  hot  solution.  If  the  patient  did  not  react  from 
the  serious  condition  in  which  he  was  at  entrance,  his  death  would 
at  any  rate  have  been  rendered  easier,  and  he  would  have  been 
afforded  the  only  chance  to  recuperate  which  surgery  has  to  offer. 
As  in  the  former  case  considered,  a  recovery  from  the  cystitis,  with 
persisting  debility  from  the  enlarged  prostate,  would  be  an  indication 
for  prostatectomy;  or  if  such  an  operation  appeared  to  be  too  severe, 
a  Bottini  operation,  which  could  be  done  through  the  urinary  fistula 
if  preferred,  might  be  undertaken,  with  a  fair  probability  of  relief 
for  the  few  remaining  years  of  life. 

Technique  of  Special  Operations.  Perineal  Prostatectomy. 
The  patient  being  placed  in  the  lithotomy  position,  a  medium-sized 
steel  sound — one  that  will  pass  readily  through  the  urethra — or  a 
Ferguson's  prostatic  depressor,  is  introduced  into  the  bladder,  and 
a  straight  median  incision  is  made  in  the  perineum  from  the  base  of 
the  scrotum  to  a  point  near  the  margin  of  the  anus,  of  course  not 
dividing  the  sphincter.  The  membranous  urethra  is  then  exposed 
in  the  usual  way,  and,  if  preferred,  may  be  opened.  The  dissection 
is  then  continued,  dividing  the  anterior  fibres  of  the  levator  ani, 
which  are  drawn  to  each  side  with  hooked  retractors,  and  the  sheath 
of  the  prostate  thus  exposed.  The  rectum  and  its  overlying  tissues 
should  be  pressed  backward  with  a  blunt  retractor,  opening  up  a 
fairly  large  space  in  the  recto-urethral  triangle.  By  the  sound  or 
Ferguson's  depressor,  inverted,  or  with  a  finger  passed  into  the 
bladder  through  an  opening  in  the  membranous  urethra,  the  pros- 
tate can  now  be  pressed  downward  and  outward,  stretching  the 
process  of  rectovesical  fascia  composing  its  sheath.  When  this  is 
incised  the  separation  of  the  prostate  from  the  surrounding  structures 
should  be  begun  at  its  posterior  part,  and  the  operator  should  work 
forward.  In  this  dissection,  which  is  by  no  means  as  easy  as  the 
shelling  out  of  the  gland  in  the  suprapubic  operation,  I  have  been 
greatly  aided  by  the  use  of  Murphy's  hooks,  a  full  set  of  which  I 
now  regard  as  indispensable  to  the  proper  performance  of  this  opera- 
tion. By  them  each  lobe  of  the  gland  is  in  turn  drawn  toward  the 
operator  and  separated  from  the  bladder.  The  floor  of  the  prostatic 
urethra  may  always  be  removed,  but  the  upper  or  anterior  commis- 
sure of  the  gland  may  well  be  left  behind,  since  in  the  class  of  cases 
in  which  I  recommend  this  operation  there  is  little  likelihood  of  its 
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^^  any  pedunculated  outgrowth  into  the  floor  of  the  bladder  in  patients 
whose  hard  and  fibrous  prostates  suit  them  for  this  operation. 

When  as  much  of  the  gland  as  seems  advisable  has  been  removed, 
and  it  is  evident  that  the  vesical  orifice  of  the  urethra  is  as  low  as 
the  lowest  part  of  the  bladder,  a  fair-sized  rubber  tube  is  passed 
into  the  bladder  through  the  perineum,  for  drainage,  being  stitched 
to  the  skin,  and  is  gently  packed  around  with  iodoform  gauze.  If 
the  oozing  of  blood  be  considerable  and  cannot  be  controlled  by 
douching  with  hot  solutions,  this  packing  may  be  quite  firmly 
applied  and  remain  in  place  for  three  or  four  days.  A  light  gauze 
dressing,  held  in  place  by  absorbent  cotton  and  a  T-bandage,  com- 
pletes the  operation. 

On  being  returned  to  bed,  the  perineal  drainage  is  attached  by 
another  tube  to  a  bottle  hanging  beside  the  bed.  The  outer  dress- 
ings may  be  changed  once  or  oftener  daily,  as  required;  the  packing 
should  be  removed  about  the  fourth  day,  and  the  perineal  tube  at 
the  end  of  a  week.  Commencing  in  the  second  week,  a  full-sized 
catheter  or  sound  should  be  passed  through  the  urethra  every  third 
or  fourth  day.  It  will  commonly  be  found  that  before  the  end*  of 
the  second  week  the  patient  will  pass  more  urine  by  the  urethra  than 
through  the  perineal  wound.  He  should  be  kept  quietly  in  bed  until 
the  urine  ceases  to  pass  by  the  perineum.  To  encourage  the  volun- 
tary passage  of  urine,  he  may  turn  on  his  side,  or  even  into  the  prone 
position  early  in  the  second  week. 

Suprapubic  Prostatectomy.  My  own  technique  for  this  operation 
does  not  differ  materially  from  that  described  by  Mr.  Freyer. 

The  patient  being  in  the  Trendelenburg  position  and  having  not 
more  than  4  ounces  of  fluid  in  his  bladder,  this  organ  is  opened  by 
a  suprapubic  incision  of  about  four  inches  in  length.  The  margins 
of  the  vesical  wound  are  then  to  be  secured  to  the  abdominal  wall 
by  a  suture  of  silkworm-gut  on  each  side.  These  sutures  should 
pass  through  the  whole  thickness  of  the  abdominal  wall,  and  may 
be  either  tied  and  left  at  the  conclusion  of  the  operation,  or  caught 
in  haemostatic  forceps  and  removed  before  dressing  the  wound.  The 
former  plan,  which  makes  a  ventrosuspension  of  the  bladder,  is  not 
without  its  subsequent  advantages. 

By  thus  securing  the  bladder  to  the  abdominal  wall  before  the 
enucleation  of  the  prostate  is  begun,  we  both  steady  this  latter  organ 
and  render  urinary  extravasation  between  the  layers  of  the  abdomen 
exceedingly  unlikely. 

A  rubber  catheter  is  then  introduced  into  the  bladder  through  the 
urethra,  and  an  incision  of  an  inch  or  less  in  length,  parallel  to  the 
urethra  is  made  in  the  mucous  membrane  over  the  most  prominent 
portion  of  the  prostate  as  it  projects  into  the  bladder.  A  pair  of 
scissors  is  safer  than  a  knife  for  this  purpose.  The  index  finger  of 
the  surgeon  is  then  introduced  into  this  cut  and  readily  finds  a 
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natural  plane  of  cleavage  of  the  prostate  from  its  sheath.  The  index 
and  middle  fingers  of  the  other  hand,  gloved,  are  introduced  into  the 
rectum,  and  with  the  thumb  making  counterpressure  as  well  from 
the  perineum,  the  prostate  can  be  enucleated  in  a  surprisingly  short 
space  of  time,  and  with  unexpected  ease.  The  vesical  orifice  of  the 
urethra  has  in  my  operations  generally  torn  loose  from  the  bladder 
wall,  and  the  prostate  has  come  away  from  around  it  as  a  glove  is 
stripped  off  the  finger,  leaving  the  proximal  inch  of  the  urethra, 
formerly  embedded  in  prostatic  tissue,  lying  free  in  the  bladder  and 
only  attached  where  it  pierces  the  posterior  layer  of  the  triangular 
ligament  to  become  the  membranous  urethra.  I  have  removed  the 
entire  prostatic  urethra  in  some  of  the  cases,  from  which  there  have 
been  no  untoward  results ;  in  fact,  I  believe  that  it  is  the  rule  for  the 
prostatic  urethra  to  be  removed  with  the  prostate.  The  lobe  first 
attacked  should  be  separated  from  its  attachments  first  posteriorly, 
then  on  the  outer  side  and  below,  and,  finally,  from  the  triangular 
ligament  at  its  apex.  If  the  gland  be  not  too  large,  both  lobes  can 
be  freed  and  delivered  through  one  incision ;  but  if  it  be  of  unusual 
size,  it  will  be  found  advisable  to  repeat  this  procedure  for  the  second 
lobe  through  another  incision,  whereupon  each  lobe  may  be  deliv- 
ered separately  into  the  bladder.  During  these  manipulations  the 
original  incision  in  the  mucous  membrane  is,  of  course,  torn  larger 
by  the  finger. 

By  clinging  close  to  the  capsule  of  the  gland,  or  even  by  passing 
between  its  outermost  planes  of  tissue  (as  is  claimed  by  some  is 
always  done  in  this  operation),  the  prostatic  plexus  of  veins  is  not 
injured,  and  there  is  comparatively  little  hemorrhage.  If  the  veins 
are  laid  bare,  it  is  evident  that  the  whole  capsule  has  been  removed ; 
but  if  a  smooth-walled  cavity  is  left  behind,  the  surgeon's  finger  has, 
in  all  probability,  split  the  prostatic  capsule,  and  leaves  a  layer  of 
this  tissue  in  place.  It  makes  no  difference  to  the  success  of  the 
operation  which  has  occurred,  except  that  in  the  former  instance 
some  of  the  veins  might  be  ruptured  and  cause  troublesome  hemor- 
rhage. Especially  apt  is  this  to  be  the  case  where  the  prostate  is  the 
seat  of  a  fibrous  rather  than  a  glandular  enlargement,  or  where  peri- 
prostatitis has  existed. 

When  the  surgeon  has  removed  the  prostate  he  will  be  very  much 
surprised,  as  well  as  pleased,  to  see  with  what  rapidity  the  cavity 
from  which  it  has  been  enucleated  contracts.  This  occurs  largely 
from  the  pressure  of  neighboring  structures  and  from  the  natural 
elasticity  of  the  parts,  and  is  an  event  which  diminishes  the  bleeding. 
Free  douching  of  the  bladder  with  hot  saline  solution,  which  both 
cleanses  and  checks  the  unavoidable  oozing,  together  with  the  intro- 
duction of  a  suprapubic  tube,  completes  the  operation,  which 
usually,  from  beginning  to  end,  lasts  not  more  than  thirty  minutes. 
The  suprapubic  wound  may  be  sutured,  except  where  the  half-inch 
rubber  drainage-tube  emerges,  this  being  stitched  to  the  skin,  and 
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is  dressed  with  plenty  of  gauze  and  absorbent  cotton,  into  which  the 
tube  discharges.  A  catheter  is  not  retained  in  the  urethra,  nor  do  I 
drain  through  the  perineum.  It  is  sufficient  to  pass  a  rubber  cath- 
eter by  the  urethra  once  in  every  twenty-four  hours  after  the  first  day 
or  two  and  to  douche  the  bladder  through  it,  allowing  the  fluid  to 
drain  by  the  suprapubic  wound;  recently,  however,  it  is  not  my 
practise  to  wash  the  bladder  out,  except  through  the  suprapubic 
wound 

After  forty-eight  hours  the  suprapubic  tube  may  be  removed  and 
the  patient  encouraged  to  pass  his  urine.  Voluntary  micturition 
commonly  returns  earlier  after  this  operation  than  after  that  by  the 
perineal  route;  and,  as  there  is  no  fear  of  a  sinus  persisting  below, 
the  patient  may  be  propped  up  in  bed  on  the  fourth  or  fifth  day,  and 
be  allowed  to  sit  in  a  chair  at  the  end  of  a  week  or  ten  days  if  his 
general  health  permits. 

In  both  these  operations  the  power  of  procreation  is,  of  course, 
destroyed  by  the  unavoidable  injury  to  the  ejaculatory  ducts;  but, 
as  it  is  questionable  whether  the  spermatic  fluid  would  be  ejected 
without  the  contraction  of  the  prostate,  and  as  it  is  probable  that 
it  would  not  be  fertile  without  the  secretion  of  the  prostate,  the 
destruction  of  these  ducts  is  a  secondary  consideration.  The  power 
of  intercourse  is  less  apt  to  be  impaired  after  a  suprapubic  enuclea- 
tion than  after  a  perineal  prostatectomy,  and  in  some  patients  in 
whom  it  has  been  lost  prior  to  operation,  this  procedure  appears  to 
have  restored  it. 

A  brief  report  of  the  cases,  13  in  number,  in  which  I  have  had  to 
resort  to  Freyer's  operation,  is  appended. 

I  wish  to  take  this  opportunity  of  crediting  my  friend,  Dr.  Astley 
P.  C.  Ashhurst,  with  much  of  the  work  done  upon  this  paper,  and 
in  particular  with  the  bibliography. 

All  of  these  cases  were  under  my  care  in  the  German  Hospital : 

Case  I. — T.  F.,  aged  sixty-three  years;  admitted  July  30,  1903; 
discharged  September  7,  1903;  recovered.  Present  trouble  began  in 
May,  1902.  Patient  had  pain  upon  urination,  had  trouble  in  starting 
the  stream,  then  a  sudden  stoppage  of  the  stream.  At  this  time  he 
passed  two  small  stones,  some  blood,  but  no  blood  lately.  Passes 
urine  quite  often,  and  at  night  some  eight  to  ten  times.  Patient  says 
that  when  he  is  up  and  about  he  has  a  feeling  that  there  is  a  foreign 
body  in  the  bladder. 

July  31,  1903,  a  stone  was  detected  by  means  of  passing  a  sound 
into  the  bladder. 

August  3,  1903.  Operation:  Three  stones  removed  from  the 
bladder,  diameter  of  a  penny  and  about  three-eighths  of  an  inch  in 
thickness.     Prostate  enucleated. 

Case  II. — L.  F.  (No.  1533),  aged  sixty-eight  years ;  admitted  June 
30,  1903;  discharged  September  11,  1903;  recovered.     No  venereal 
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history.  Bowels  are  regular.  Moderate  user  of  tobacco;  no  alcohol. 
One  week  ago  infection  of  middle  finger  of  left  hand.  For  the  past 
two  years  patient  has  had  trouble  in  passing  his  urine,  often  obliged 
to  get  up  eight  and  ten  times  at  night.  Some  burning  upon  urina- 
tion and  difficulty  in  starting  the  flow.  Four  days  ago  inability  to 
pass  urine;  catheter  passed  with  great  difficulty. 

On  admission  600  c.c.  of  bloody  urine  withdrawn;  a  false  passage 
was  detected  in  passing  the  catheter. 

Rectal  examination  shows  an  enlarged  prostate  quite  firm  to  the 
touch. 

Operation,  July  6,  1903:  suprapubic  prostatectomy. 

Fio.  1. 


Case  III.    T.  C,  aged  seventy-seven  years.    Reduced  one-flfih. 

Case  III. — T.  C.  (No.  1623),  aged  seventy-seven  years;  admitted 
September  19,  1903.  Patient  had  been  suffering  from  frequency  of 
urination  for  years,  more  marked  at  night.  Ten  days  ago  urination 
became  difficult;  three  days  before  admission  impossible.  He  was 
catheterized  by  a  physician  for  two  days  with  difficulty.  Third  day 
catheterization  was  impossible  (Fig.  1). 

On  admission,  bladder  greatly  distended,  reaching  to  the  umbil- 
icus. Prostatic  catheter  passed;  several  strictures  encountered  ante- 
riorly; at  the  prostatic  urethra  is  a  large,  false  passage  leading  to 
the  left. 
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Prostate  greatly  hypertrophied,  the  size  of  a  small  orange. 
Urine  obtained  by  catheterization  very  bloody. 

September  21,  1903.  English  catheter  passed,  permanently  fixed 
in  bladder. 

Operation,  September  23,  1903:  suprapubic  prostatectomy. 
Patient  never  rallied  after  operation. 

Case  IV.— J.  M.  C.  (No.  1555),  aged  sixty-three  years;  admitted 
July  18,  1903;  discharged  August  14, 1903;  recovered.  Patient  uses 
alcohol  moderately;  tobacco  to  excess  (Fig.  2). 

Six  months  before  admission  patient  first  noticed  difficulty  in 
starting  the  stream,  especially  in  the  morning;  as  a  rule,  was  com- 


FlG.  2. 


Cask  IV.    J.  M.  C,  aged  sixty-three  years.    Reduced  oue-flfth. 

pelled  to  urinate  once  during  the  night ;  during  the  day  passed  urine 
about  four  or  five  times.  Amount  said  to  be  scanty;  slight  pain  on 
starting. 

One  week  before  admission  was  exposed  to  cold  and  rain  and 
suffered  retention;  was  relieved  by  catheter,  and  since  then  has 
been  catheterized  twice  a  day. 

Rectal  examination  reveals  a  firm  mass  at  the  neck  of  the  bladder, 
about  the  size  of  a  large  hen's  egg.  Amount  of  residual  urine, 
50  c.c. 

Operation:  suprapubic  prostatectomy. 

Case  V. — D.  D.  (No.  1469),  aged  fifty-eight  years;  admitted  May 
4, 1903;  discharged  June  3, 1903.    Bowels  are  regular.   Patient  uses 
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alcohol  and  tobacco  moderately;  complains  of  a  burning  sensation 
after  urination;  about  one  month  before  admission  had  to  urinate 
every  ten  minutes,  passing  10  c.c.  to  15  c.c.  at  a  time;  the  stream 
would  suddenly  stop  and  then  start  up  again.  Urine  highly  colored, 
red,  supposed  to  be  bloody.  Pain  more  marked  on  moving 
about. 

Used  to  have  to  urinate  every  twenty  minutes  during  the  night; 
of  late  has  not  urinated  so  often;  three  or  four  times.  Pain  starts 
just  above  the  symphysis  pubis  and  shoots  down  the  penis: 
stinging  sensation  at  end  of  penis  (Fig.  3). 

Operation:  suprapubic  prostatectomy;  recovery. 

Fig.  3. 


Case  V.    D.  D.,  aged  fifty-eight  years.    Reduced  one-fifth. 

Case  VI.— S.  L.  T.  (No.  1542),  aged  seventy-three  years;  ad- 
mitted July  9, 1903.  Patient  has  never  used  alcohol.  Had  an  attack 
of  gonorrhoea  when  about  eighteen  years  of  age  Present  illness 
began  about  two  and  a  half  years  before  admission,  with  frequency 
of  urination,  especially  at  night;  obliged  to  get  up  about  every 
fifteen  or  twenty  minutes  to  urinate;  often  when  upon  his  feet  he 
would  involuntarily  urinate.  Flow  lacked  force,  coming  in  a  thin 
stream;  of  late  bright  blood  was  present.  At  the  beginning  of  the 
illness  much  sediment  present  in  the  urine. 
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Rectal  examination  shows  an  enlarged  prostate,  very  firm,  size 
|of  a  lemon  (Figs.  4,  5  and  6). 


Operation:  July  11, "{1903: 
died  July  26,  1903. 


suprapubic  prostatectomy.     Patient 


Fig.  5. 


Case  VI.    S.  L.  T.,  aged  seventy-three  years.    Upper  surface.    Reduced  one-quarter. 

Fig.  6. 


Case  VI.    S.  L.  T.,  aged  seventy-three  years.    Under  surface.    Reduced  one-quarter. 
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Case  VII. — H.  M.  Y.  (No.  1502),  aged  sixty-six  years;  admitted 
June  8,  1903;  discharged  August  1,  1903.  The  patient's  father  died 
of  prostatic  disease;  a  moderate  user  of  alcohol.  For  past  fifteen 
years  had  had  frequency  of  urination ;  most  marked  at  night.  Two 
years  before  admission  suffered  from  an  acute  attack  of  cystitis.  In 
July,  1902,  was  operated  upon  for  vesical  calculus,  since  which  time 
he  has  had  a  suprapubic  fistula.  Has  not  passed  urine  through 
urethra  for  six  months. 

Rectal  examination  shows  very  hard  prostate,  size  of  a  lemon 
(Fig.  7). 

Fig.  7. 


Case  VII.    H.  M.  T.,  aged  sixty-six  years.    Reduced  one-quarter. 


Operation,  June  15,  1903;  a  stone  the  size  of  a  lima-bean  ex- 
tracted from  the  bladder;  prostate  enucleated;  recovered. 

Case  VIII.— D.  R.;  admitted  December  9,  1901.  For  the  last 
eight  years  patient  has  been  troubled  with  dribbling  of  urine;  for 
two  years  had  had  overflow  of  retention  due  to  an  hypertrophied 
prostate. 

Rectal  examination  shows  prostate  size  of  a  small  orange ;  bilateral 
enlargement. 

Operation:  suprapubic  prostatectomy.  Patient  died  of  uraemia, 
December  23,  1903. 
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Case  IX. — J.  S.;  admitted  February  24,  1901;  discharged  April 
5,  1901.  Seven  years  before  admission  patient  began  to  have  fre- 
quent and  painful  urination;  pain  would  shoot  to  penis  and  groin. 
Was  operated  two  years -later  for  stone  in  the  bladder;  both  testicles 
became  involved  and  were  removed.  Had  had  a  perineal  section 
done,  in  which  part  of  the  prostate  gland  was  ren^oved  one  year 
before  the  stone  was  removed.  Gradual  atrophy  of  penis.  Ever 
since  stone  was  crushed  he  had  had  cystitis.  Urinated  eight  to  ten 
times  during  the  night  and  every  hour  in  the  day.  Prostate  hard; 
not  enlarged. 

Operation:  suprapubic  prostatectomy;  recovered. 

Case  X. — J.  J.  M.,  aged  sixty-nine  years;  admitted  September 
14,  1903;  discharged  October  15,  1903.  Six  years  before  admis- 
sion patient  began  to  have  "bladder  trouble,"  frequent  urination; 
for  two  years  had  used  a  catheter;  now  every  two  hours,  with  much 
pain. 

Urine  very  cloudy  and  ammoniacal  odor.  By  rectal  examination 
a  large  soft  prostate  can  be  felt. 

Operation:  suprapubic  prostatectomy;  recovered. 

Case  XL — J.  S.,  aged  fifty-six  years;  admitted  March  19,  1903; 
discharged  May  9,  1903.  Patient  uses  alcohol  moderately;  had 
chewed  and  smoked  to  excess  until  within  ten  years  before  admis- 
sion. No  venereal  history.  Bowels  regular.  Four  years  before  ad- 
mission patient  noticed  trouble  in  micturition,  slowness  in  starting 
the  stream,  frequency  of  urination  at  night;  no  pain.  Used  catheter 
three  to  five  times  daily  for  three  years.  Has  no  difficulty  in  pass- 
ing catheter,  and  when  introduced  expulsion  from  the  bladder  seems 
unimpaired. 

Rectal  examination  reveals  enlarged  prostate,  moderately  firm, 
extending  posteriorly  into  the  bladder. 

Operation:  suprapubic  prostatectomy;  recovered. 

Case  XTT. — A.  S.  (No.  1826),  aged  sixty-eight  years;  admitted 
March  25,  1904.  Patient  always  enjoyed  good  health,  lived  a  very 
active  life. 

Present  History.  Had  frequency  of  urination  fourteen  months 
prior  to  admission  to  hospital,  during  which  time  he  had  used  a 
catheter  as  often  as  every  fifteen  minutes.  Residual  urine  not 
noted. 

Has  been  confined  to  bed  for  the  last  three  months  with  con- 
tinuous catheterization  (Figs.  8  and  9). 

March  2&h.  Operation :  suprapubic  prostatectomy.  Suprapubic 
drainage  with  half-inch  rubber  tube.  Urine  from  bladder  through 
drainage-tube  clear. 

29^^.  Tube  removed.  Drainage  from  suprapubic  wound  with- 
out tiibe. 

April  Qth.  Voided  small  amount  of  urine  by  urethra.  Patient 
still  under  treatment. 


Fig.  8. 


Case  XII.    A.  S.,  aged  sixty-eight  years.    Under  surface.    Reduced  one-  fifth. 

Fig.  9. 


Case  XII.    .\.  S.,  aged  flfty-eight  years.    Upper  surface.    Reduced  one-fifth. 
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Case  XITI. — P.  J.  (No.  1810),  aged  sixty-five  years;  admitted 
March  5,  1904.  Patient  has  had  frequent  urination  day  and  night 
for  some  time.  Four  weeks  before  admission  patient  was  unable  to 
pass  urine;  since  then  he  has  had  to  be  catheterized,  twice  a  day  at 
first,  lately  three  times  a  day.  By  rectal  examination  prostate  is 
found  enlarged.     Residual  urine  300  c.c.  (Fig.  10). 


Fig.  10. 


Case  XHI.    P.  J.,  aged  sixty-five  years. 

March  12th.    Meatotomy. 

20th.  Suprapubic  prostatectomy,  suprapubic  drainage  by  rubber 
tube. 

2Sd.     Urine  by  tube  clear. 

2'ith.    Tube  taken  out. 

25th.  Small  amount  of  urine  passed  through  urethra.  Patient 
still  under  treatment. 


Statistics. 
Suprapubic  permanent  drainage. 

Operator.                                                Cases.  Deaths. 

McGuire 39  2 

Poncet 35  0 

Horwitz 33  0 

107  2       Mortality  1.87  % 
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Bottini  operation. 

Operator.                                              Cases,  Deaths. 

Bangs 42  3 

Horwitz 33  0 

Meyer 59  7 

Young .41  3 

175  13       Mortality  7.5  % 
(Freudenberg,  in  1900,  collected  753  operations  by  Bottini's  method,  44  of  which,  or  5.8  %, 
terminated  fatally.) 


Perineal  prostatectomy. 

Operator. 

Cases. 

Deaths. 

Albarran     .  . 

35 

1 

Deaver 

.      5 

2 

Ferguson     . 

.      6 

0 

Horwitz 

.      7 

3 

Murphy 

.      8 

0 

Syms    . 

.      9 

0 

Verhoogen 

.      3 

0 

73 

6       Mortality  8.2  % 

FVeyer^s  operation. 
Operator.  Cases. 

Barling 10 

Freyer 51 

McRea 3 

Moynihan 12 

Stoker 3 

79 


Deaths. 
3 
5 
0 
1 
0 


9       Mortality  11.3  % 


McOiWs  operation. 

Operator.  Cases.  Deaths. 

Armstrong 9  4 

Fuller  ........      5  0 

Horwitz 5  1 

Thorndike 9  1 

28  6       Mortality  21.4  % 

(Belfield,  in  1890,  collected  88  cases  of  suprapubic  prostatectomy,  with  12  deaths,  a  mortality 
of  13.6  %  ;  and  MouUin,  in  1892,  collected  94  cases  with  19  deaths,  or  20.2  %  mortality.) 
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THE  CLINICAL  VALUE  OF  THE  AVERAGE  ANALYSIS  OF 
GASTRIC  CONTENTS.* 

By  Charles  Sumner  Fischer,  M.D., 

OF    NEW    YORK. 

I  HAVE  been  led  to  a  consideration  of  this  subject  by  reading  a 
passage  in  Hemmeter's^  book  on  Diseases  of  the  Stomach,  in  which 
he  says:  "It  would  be  a  valuable  contribution  by  various  gastro- 
enterologists  of  the  United  States  if  they  collected  and  reported  the 
frequency  of  hyperacidity  and  other  gastric  diseases  occurring  in 
their  localities,  so  as  to  throw  light  on  the  influence  of  race,  climate, 
and  geographical  distribution,"  etc.,  and  further,  by  reading  a 
statement  by  Riegel,^  that  the  determination  of  the  frequency  of 
hyperchlorhydria  will  remain  impossible,  so  long  as  every  dyspeptic 
is  not  examined  by  lavage,  and  that  hyperchlorhydria  is  encountered 
more  frequently  in  private  practice  than  in  hospitals,  because  the 
symptoms  of  this  condition  are  generally  not  severe  enough  to  send 
the  patient  to  an  institution.  It  is  evident  that  there  is  much  truth 
in  both  of  these  apparently  opposite  statements,  but  of  the  two,  the 
one  which  appeals  to  us  most  in  connection  with  the  subject  in  hand 
is  that  of  Riegel,  for  it  demands  a  thorough  examination  of  each 
case  in  as  scientific  and  uniform  a  manner  as  possible.  So  long  as 
the  various  observers  in  different  parts  of  the  country  do  not  em- 
ploy the  same  methods  and  base  their  conclusions  upon  uniformly 
imposed  conditions,  so  long  will  it  be  impossible  to  correctly  deter- 
mine the  actual  prevailing  distribution  and  frequency  of  chronic 
gastric  diseases. 

We  have  but  to  glance  at  the  reports  of  various  observers  in 
different  parts  of  the  world  to  see  the  force  of  these  statements. 
If  we  take  hyperchlorhydria  as  an  example,  it  will  be  found  that, 
so  far  as  its  frequency  is  concerned,  it  is  reported  as  follows:  by 
Schneider^  (Zurich)  at  5  per  cent.,  by  Kovesi*  (Budapest)  at  30  per 
cent.,  by  Johnson  and  Bohm^  (Stockholm)  at  36  per  cent.,  by 
Jaworski**  (Lemberg)  at  50  per  cent.,  of  all  chronic  gastric  diseases; 
by  Mathien,  Bouveret,  and  Renaud,  as  exceedingly  frequent  in 
France;  by  various  American  authorities  at  about  50  per  cent,  of 
all  stomach  cases;  and  by  Fleiner^  (Heidelberg)  and  Westphalen^ 
(St.  Petersburg)  as  comparatively  rare. 

There  can  be  no  doubt  that  the  different  results  which  come  to 
us  from  Continental  observers  may  be  due,  in  part,  to  differences 
in  nationality,  temperament,  class  conditions,  and  especially  food, 
but  it  is  also  probable  that  they  are  due  to  non-uniform  methods  of 

*  Read  before  the  New  York  Academy  of  Medicine,  Section  on  General  Medicine,  December, 
15, 1903. 
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examination,  and  a  divergence  of  the  imposed  conditions  for  judging 
this  complaint.  This  latter  fact  is  especially  pertinent  to  this  coun- 
try, for  differences  of  nationality  and  temperament  are,  to  a  certain 
extent,  blended  here  by  social  conditions,  customs,  and  intermar- 
riage; but,  what  is  more  important  still,  is  the  fact  that  economic 
conditions  are  such  that  differences  in  diet  due  to  class  distinctions 
do  not  operate  to  the  same  extent  as  they  do  on  the  Continent.  We 
have  no  potato-eating  Irish  peasantry  or  rice-eating  Japanese 
peasantry  as  national  factors.  The  general  scale  of  wages  makes 
it  possible  for  most  artisans  and  laborers  to  nourish  themselves  in 
a  proper  manner.  This  is  more  than  evident  with  ordinary  skilled 
labor  at  five  dollars  per  day.  If,  then,  there  are  differences  of 
opinion  as  to  the  relative  frequency  of  chronic  gastric  diseases,  we 
must  look  for  the  cause  of  these  in  a  non-uniformity  of  methods 
employed  and  a  diversity  of  opinions  as  to  the  necessary  conditions 
to  be  imposed  upon  a  patient  in  order  that  a  correct  diagnosis  may 
result. 

In  this  connection,  I  have  chosen  the  acid  secretion  of  the  stomach 
as  the  subject  for  inspection,  simply  because  it  is  the  function  about 
which  we  know  the  most  and  the  knowledge  of  which,  after  all,  so 
far  as  the  diagnosis  of  most  chronic  diseases  is  concerned,  gives  us 
the  greatest  aid.  It  is  also  in  the  determination  of  hydrochloric  acid 
that  the  greatest  errors  in  judgment  are  made.  These  errors  do  not 
relate  to  the  actual  chemical  reactions  which  take  place  in  the  test- 
tube  or  beaker  after  the  gastric  contents  have  been  extracted,  but 
relate  to  the  best  possible  methods  for  developing  the  acid  secretion 
of  the  stomach  for  clinical  purposes.  The  simple  finding  of  such 
and  such  a  quantity  of  hydrochloric  acid  at  a  given  time  in  a  given 
stomach  often  serves  only  to  mislead.  The  real  object  of  gastric 
analysis  is  to  determine  the  secreting  capability  of  the  stomach  under 
the  conditions  in  which  it  finds  itself.  This  leads  to  a  consideration 
of  the  methods  which  are  employed  for  this  purpose. 

The  whole  question  resolves  itself  into  this:  Can  we  secure  a 
better  knowledge  of  the  gastric-acid  secretion  by  employing  carbo- 
hydrates or  proteids,  as  exemplified  in  the  ordinary  test  breakfast 
of  Ewald  or  the  more  complicated  ;iieat-containing  meal  of  Riegel  ? 
Or  had  we  better  use  both  of  these  meals ;  or,  would  it  be  wiser  to 
discard  both  of  these  tests  as  placing  the  organ  under  unnatural 
conditions,  and  examine  the  same  under  the  circumstances  in  which 
it  finds  itself,  and  containing  the  food  to  which  the  individual  has 
been  accustomed,  or  which  has  led  to  his  discomfiture? 

It  would  appear  at  first  sight  to  be  rank  heresy  to  make  a  proposi- 
tion such  as  the  last,  after  the  years  of  trial  which  the  first  two 
methods  have  endured ;  but,  it  is  also  evident  that  there  is  a  certain 
differcKce  between  gastric  analysis  for  scientific  purposes  and  gas- 
tric analysis  for  clinical  diagnosis.  The  proposition  is  further 
justified,  when  we  consider  that  very  few  people  take  kindly  to  tea 
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without  milk  or  sugar  and  dry  bread,  and  that  in  a  certain  propor- 
tion of  cases  a  diagnosis,  which  remains  uncertain  under  the  usual 
tests,  suddenly  becomes  clear  as  day  if  the  patient  is  placed  on  his 
natural  diet  and  usual  conditions  of  life. 

In  order  to  fully  consider  the  question,  it  will  be  necessary  to 
review  in  brief  three  separate  lines  of  experiment  which  have  been 
pursued  for  years,  and  which  have  a  direct  bearing  upon  it.  They 
may  be  called  the  diagnostic,  the  dietetic,  and  the  physiological. 
The  first  two  are  closely  allied  in  that  they  have  had  for  their  object 
the  study  of  the  extreme  development  of  the  acid  secretion  of  the 
stomach,  and  the  results  which  have  been  obtained  in  each  are 
directly  interchangeable,  for  that  food  product  which  is  of  greatest 
service  in  the  development  of  the  acid  secretion  for  diagnostic 
purposes  would  necessarily  play  an  important  part  in  the  treatment 
of  gastric  conditions  in  which  the  quantity  of  acid  is  found  to  be 
abnormal.  A  study  of  the  question  would  further  be  incomplete 
should  we  not  take  into  consideration  the  remarkable  results 
obtained  by  Pawlaw  in  the  purely  physiological  line,  for  these 
have  revealed  the  marked  influence  of  such  special  senses  as  taste, 
sight,  and  smell  upon  the  gastric  secretions  in  general — factors  of 
the  greatest  importance  in  this  connection. 

The  value  for  diagnostic  purposes  of  the  ordinary  trial  breakfast 
of  Ewald  or  the  proteid-containing  meal  of  Riegel  has  been  variously 
estimated  by  different  observers.  Ewald,  Boas,  Leube,  and  Jurgen- 
sen  have  been  the  chief  defenders  of  the  first,  whereas  Riegel, 
Fleiner,  Fleischer,  and  Rosenheim  have  contended  for  the  latter. 
The  objections  to  the  test  breakfast  are  its  simple,  non-stimulating 
character,  that  it  does  not  appeal  to  the  special  senses,  and  hence 
does  not  give  an  adequate  knowledge  of  the  secreting  capability  of 
the  stomach.  On  the  other  hand,  its  uniform  character  seems  to 
be  the  quality  which  appeals  most  to  those  who  prefer  it.  The 
chief  objections  to  the  meat-containing  meal  have  been  its  non- 
uniformity  of  character  and  the  greater  difficulty  in  manipulating 
it.  In  this  connection,  Rosenheim,®  while  admitting  the  general 
utility  of  the  test  breakfast,  says  that  the  meat-containing  meal  is 
better  suited  to  scientific  purposes.  Fleischer^"  contends  that  the 
trial  breakfast  is  non-stimulating,  and  Fleiner"  regards  the  use  of 
the  two  meals  as  largely  dependent  upon  the  habits  of  the  patient. 
RiegeP^  admits  the  uniformity  of  the  test  breakfast,  but  says  that 
it  gives  an  insufficient  idea  of  the  secreting  capability  of  the  stomach, 
for  a  stomach  may  be  able  to  produce  free  hydrochloric  acid  with  a 
test  breakfast  and  yet  be  incapable  of  doing  the  same  when  called 
upon  to  digest  a  general  diet  containing  proteids.  Leaving  aside 
considerations  of  non-uniformity  of  character  or  ease  of  manipula- 
tion, the  whole  subject  seems  to  resolve  itself  into  a  discussion  of 
the  stimulating  properties  of  carbohydrates  and  proteids  to  the 
gastric  secretions,  for  an  ordinary  test  breakfast,  after  all,  is  largely 
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carbohydrates.  (The  ordinary  wheat  of  the  United  States,  accord- 
ing to  Konig,  contains  about  10  per  cent,  water,  10  per  cent,  nitrog- 
enous product,  2  per  cent,  inorganic  substances,  and  the  remainder 
carbohydrates.) 

Another  phase  of  the  same  controversy  which  has  been  going  on 
for  years  relates  to  the  proper  dietetic  treatment  of  such  abnormal 
gastric  acid  conditions  as  hyperchlorhydria.  This  was  practically 
begun  by  von  Sohlern,"  in  1891,  after  Moritz"  (1889)  and  von 
Jaksch^^  (1890)  had  declared,  from  clinical  observation,  that  carbo- 
hydrates were  less  stimulating  to  the  gastric  secretions  than  proteids. 
Briefly  glancing  over  the  various  turns  in  the  struggle,  we  find  that 
von  Sohlern  placed  all  his  patients  upon  a  carbohydrate  diet  and  was 
followed  in  the  course  of  years  by  Rosenheim,  Fleiner,  Justesan,  and 
Jurgensen.  In  1895  Schiile,"  after  more  exact  experiments  upon 
normal  stomachs,  declared  the  free  hydrochloric  acid  was  about  the 
same  in  both  diets,  that  there  was  a  slight  increase  of  the  total 
acidity  in  cases  where  proteids  were  administered,  and  that  the 
height  of  digestion  was  prolonged  in  the  latter  class  of  cases.  In 
1897  Jurgensen"  opposed  the  view  of  Schiile  by  declaring  that  a 
proteid  diet  directly  increased  the  quantity  of  acid  secreted,  on 
account  of  its  greater  combining  power.  In  1898  Sorensen  and 
Mezgar,^^  experimenting  upon  cases  of  hyperchlorhydria,  expressed 
the  opinion  that  in  this  condition  the  free  hydrochloric  was  about 
the  same  in  both  diets.  In  the  same  year  Hemmeter^®  advised  the 
use  of  carbohydrates  in  hyperchlorhydria,  on  account  of  the  danger 
of  a  greater  proliferation  of  the  oxyntic  cells  than  already  existed 
in  this  condition.  In  1899  Schiile^**  admitted  that  carbohydrates 
caused  less  secretion  in  hyperchlorhydria,  but  still  maintained  that 
the  free  hydrochloric  acid  was  practically  the  same  in  both  diets, 
and  that  in  normal  cases  there  was  no  great  difference  between  the 
two. 

This  variety  in  the  results  obtained  can  only  be  explained  by  the 
diversity  of  the  methods  employed  and  the  conditions  imposed.  In 
some  cases  normal  stomachs  were  utilized  and  in  others  hyperchlor- 
hydric  ones.  Some  experimenters  employed  as  tests  meat  and 
water,  others  potatoes  and  water,  and  still  others  bread  and  beef-tea. 
In  1899  Bachmann,^^  realizing  the  vagaries  of  former  experiments, 
attempted  to  eliminate  them  by  administering  his  various  food- 
stuffs according  to  their  nutritive  values  as  expressed  in  heat  units 
liberated  by  their  combustion  and  considered  only  the  absorbable 
[Kjrtion  of  the  products  in  his  calculations.  In  short,  he  determined 
the  quantity  of  food  to  be  administered  according  to  the  isodynamic 
values  of  Rubner.  These  indicate  that  100  grams  of  bread  equal 
190  grams  of  beef,  or  180  grams  of  eggs,  or  300  grams  of  potatoes, 
or  335  grams  of  oatmeal,  or  390  grams  of  milk.  The  water  con- 
tained in  each  was  taken  into  consideration  and  proper  mixtures 
made,  so  that  the  isodynamic  value  of  each  combination  was  the  same. 
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The  experiments  were  conducted  upon  previously  cleansed  normal 
stomachs,  and  repeated  until  the  results  were  constant.  The  results 
obtained  relate  to  the  free  hydrochloric  acid,  the  total  hydrochloric 
acid,  the  total  acidity,  the  time  of  maximum  secretion,  and  the  dura- 
tion of  digestion.  It  was  found  that  the  first  exhibition  of  free 
hydrochloric  acid  takes  place  for  bread  in  one-half  to  three-quarters 
of  an  hour,  for  beef  in  one  to  one  and  one-half  hours,  for  potatoes 
and  milk  in  three-quarters  to  one  hour.  Free  hydrochloric  acid 
appears  one-half  an  hour  earlier  in  a  bread  test  meal  than  in  an 
isodynamic  one  containing  beef.  Free  hydrochloric  acid  was  great- 
est in  case  of  potatoes  and  lowest  in  case  of  milk  and  eggs.  With 
a  standard  for  bread  taken  at  100  the  quantity  of  free  hydrochloric 
acid  secreted  for  beef  and  potatoes  would  be  11  per  cent,  to  21  per 
cent,  plus  respectively,  and  for  eggs  and  milk  14  per  cent,  to  16  per 
cent,  minus  respectively.  Such  differences  existed  for  simple  foods. 
In  cases  of  more  complex  diets,  that  one  containing  beef  showed  on 
the  average  12  per  cent,  more  free  hydrochloric  acid.  According  to 
the  same  standard,  the  total  hydrochloric  arid  was  found  to  be 
5.3  per  cent,  plus  for  potatoes,  36.2  per  cent,  plus  for  beef,  14.2  per 
cent,  plus  for  eggs,  and  1.3  per  cent,  plus  for  milk.  In  a  complex 
meal  containing  beef  the  total  hydrochloric  acid  was  22.5  per  cent, 
plus.  The  total  acidity  was  35.5  per  cent,  higher  in  a  beef-containing 
meal.  The  results  obtained  for  the  duration  of  digestion  of  the 
various  foods  was  about  the  same  as  that  given  by  Penzoldt.  From 
all  of  which  Bachmann  concludes  that  a  vegetable  diet  is  indicated 
in  hyperchlorhydria,  suggesting  that  there  are  two  objects  of  treat- 
ment in  this  condition,  namely,  the  symptoms  themselves  and  the 
process  producing  them  (indicatio  symptomatica  and  indicatio  morhi). 
All  treatment  should  be  directed  to  the  latter,  advice  which  had 
already  been  given  by  Jurgensen  and  Hemmeter. 

From  such  experiments,  carried  on  in  normal  stomachs  under 
exact  scientific  conditions,  it  was  reasonable  to  suppose  that  the 
question  had  been  more  or  less  definitely  settled.  Here,  however, 
we  again  encounter  the  difficulties  which  separate  the  results  obtained 
by  scientific  experiment  and  the  direct  application  of  the  same  for 
clinical  purposes.  In  1900  Mayer ,^^  operating  in  Boas'  laboratory, 
while  admitting  the  scientific  soundness  of  Bachmann's  observations, 
arrived  at  the  conclusion  that  before  the  same  could  be  of  practical 
value,  it  would  be  necessary  to  demonstrate  that  the  prolonged  use 
of  a  vegetable  diet  could  produce  a  diminution  of  the  quantity  of 
acid  secreted.  Experimenting  with  distinct  vegetable  and  meat 
diets  successively  upon  the  same  cases  of  hyperchlorhydria  over 
extended  periods  of  time,  he  found  that  the  free  hydrochloric  acid 
and  the  total  acidity  were  increased  by  the  continuous  use  of  vege- 
tables. This  peculiarity  Mayer  ascribes  to  the  necessary  increased 
bulk  of  a  vegetable  diet  and  the  consequent  increased  mechanical 
irritation  of  the  mucous  membrane.     On  the  other  hand,  the  con- 
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tinuous  use  of  proteids  in  this  condition  can  only  be  looked  upon 
as  a  palliative  measure,  in  so  far  as  such  a  diet  has  a  greater  com- 
bining power. 

Nothing  can  demonstrate  the  soundness  of  these  views  better  than 
the  experience  of  actual  practice.  Aside  from  the  utter  impossibility 
of  feeding  patients  for  any  length  of  time  upon  distinct  carbohydrate 
or  proteid  foods,  the  results  obtained  thereby  do  not  justify  the 
means,  for,  notwithstanding  the  possibility  of  increasing  or  dimin- 
ishing the  demands  made  upon  the  average  stomach  by  regulating 
the  diet  in  one  direction  or  the  other,  it  will  usually  be  found  that 
in  the  great  majority  of  cases  the  tendency  to  secrete  too  much  or 
too  little  acid  will  persist  even  though  all  actual  symptoms  of  the 
disease  have  disappeared.  I  have  repeatedly  examined  at  long 
intervals  the  gastric  contents  of  patients  who  had  suffered  for  years 
either  from  increased  or  diminished  acidity  and  who  had  apparently 
recovered  the  entire  use  of  the  organ,  judging  from  their  general 
comfort  and  good  physical  condition,  only  to  find  that  the  same 
abnormalities  of  secretion  continued  to  exist.  This  is  most  forcibly 
illustrated  in  a  half-dozen  cases  of  gastroenterotomy  in  which  it  was 
possible  to  make  yearly  complete  physical  and  chemical  examina- 
tions, and  which  exhibited  no  changes  in  their  secretory  conditions 
at  the  end  of  four,  five,  and  six  years,  notwithstanding  the  fact  that 
the  causes  for  the  original  abnormal  secretion  of  acid  had  been 
removed  by  operation.  The  importance  of  this  tendency  is  being 
realized  more  and  more  yearly,  and  the  growing  feeling,  judging 
from  the  most  recent  literature,  is  to  place  patients  afflicted  with 
abnormal  gastric  acid  secretions  upon  plain,  bland,  and  nutritious 
diets,  with  less  consideration  shown  for  their  actual  chemical  com- 
position than  for  their  unirritating  physical  properties. 

It  may  appear  at  first  sight  to  have  been  superfluous  to  enter  into 
this  review  of  treatment  in  a  discussion  which  only  involves  diag- 
nosis, but  as  our  methods  for  the  development  of  the  acid  secretion 
of  the  stomach  are  mainly  dietetic,  it  has  seemed  necessary  to  do 
this  in  order  to  have  a  comprehensive  view  of  the  whole  subject, 
for  it  sometimes  happens  that  the  differential  diagnosis  of  obscure 
gastric  affections  must  depend  upon  differential  treatment.  The 
differentiation  between  gastric  ulcer  with  hyperchlorhydria  and 
simple  gastralgia  with  hyperchlorhydria  can  often  only  be  made  in 
this  way.  If  further  there  exists  doubt  as  to  the  proper  dietetic 
treatment  of  abnormal  acid  conditions  in  the  stomach,  there  must 
also  exist  doubt  as  to  the  best  method  for  diagnosing  them. 

In  every  case  of  chronic  gastric  disease  involving  abnorma4  acid 
secretion,  the  object  of  examination  is  to  develop,  if  possible,  the 
average  capability  of  the  stomach  to  secrete  acid  and  to  discover 
any  vagaries  of  the  same  which  may  exist.  In  order  to  do  this 
intelligently  it  would  appear  to  be  necessary  to  place  the  stomach 
under  its  most  natural  conditions.    Can  we  do  this  by  giving  simple 
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tea  and  dry  bread?  A  partial  solution  of  this  problem  is  found  in 
the  results  obtained  by  Pawlaw^'  by  physiological  experiments  con- 
ducted to  show  the  influence  of  real  and  fictitious  feeding.  Briefly 
tabulated  for  the  purpose  of  reference,  these  would  be  the  following: 
1.  The  centres  for  gastric  secretion  are  located  in  the  stomach  wall 
(splanchnic  section  causes  no  cessation  of  secretion).  2.  The  vagi 
serve  as  transmitters  of  mental  impressions,  such  as  appetite  and 
control  secretion  in  an  inhibitory  manner  (section  of  the  nerves 
causes  hypersecretion  during  the  first  few  weeks  after  operation). 
3.  The  quantity  of  gastric  secretion  stands  in  direct  relation  to  the 
quantity  of  food  introduced.  4.  The  secretion  of  acid  is  continuous 
during  digestion,  begins  four  to  five  minutes  after  the  introduction 
of  food,  and  gradually  rises  and  falls  to  and  from  the  height  of 
digestion.  5.  Each  particular  food  has  its  special  acid  curve,  the 
summit  of  which  is  reached  most  rapidly  in  a  meat  diet.  6.  Simple 
mechanical  irritation  of  the  gastric  mucosa  produces  no  acid  secre- 
tion. 

The  principal  impression  conveyed  by  these  results,  so  far  as 
diagnosis  is  concerned,  is  that  any  food  test  for  the  development  of 
the  gastric  acid  secretion  which  is  to  give  satisfactory  data  for  judg- 
ing the  average  functional  capability  of  the  stomach  must  not  only 
appeal  to  appetite,  inducing  special  senses  of  sight,  taste,  and  smell, 
but  must  also  be  a  direct  stimulant  to  the  secretory  centres  in  the 
stomach  wall,  for  Pawlaw  has  demonstrated  that  the  acid  secreted 
during  the  first  half-hour  of  digestion  is  due  to  the  first,  and  that  the 
real  contact  stimulation  begins  later.  In  the  words  of  TroUer,  the 
test  must  be  a  physiological  stimulant  and  a  physical-chemical 
stimulant.  An  interesting  experiment  is  recorded  by  Pawlaw-  in 
this  connection.  By  feeding  a  dog  200  grams  of  food  he  secured 
135  c.c.  of  gastric  juice.  By  directly  introducing  the  same  quantity 
of  food  into  the  stomach  through  a  fistula  he  secured  50  c.c.  of 
gastric  juice  (sympathetic  stimulation).  By  fictitious  feeding  of  the 
food  he  secured  75  c.c.  of  gastric  juice  (vagus  stimulation).  The 
sum  of  the  last  two  quantities  would  be  125  c.c,  or  pretty  nearly 
the  quantity  obtained  by  feeding  the  animal  in  the  natural  way. 
Pawlaw  found  further  that  the  introduction  of  simple  substances, 
such  as  dry  bread,  starch,  peptone,  or  egg  albumen  into  the  stomach, 
produced  very  little  secretion.  If,  however,  they  were  masticated 
first  they  caused  some  secretion.  Troller  also  found  that  the  intro- 
duction of  food  into  the  stomach  through  a  stomach  tube  in  the 
human  subject  produced  much  less  acid  secretion  than  if  the  same 
were  first  masticated.  On  the  other  hand,  the  mastication  of 
tasteless  substances  caused  very  little  acid  secretion. 

If  we  accept  these  results  obtained  by  clinicians  and  physiologists 
— and  there  is  no  reason  up  to  the  present  why  we  should  not — the 
ordinary  trial  breakfast  does  not  fulfil  the  requirements  of  a  physi- 
ological test  for  the  acid  secretion.    It  fails  in  three  ways:    It  fails 
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to  excite  the  appetite,  and  hence  the  vagus  stimulation  in  those  cases 
in  which  it  is  taken  with  repugnance.  It  fails  to  be  a  physical- 
chemical  stimulant  because  it  does  not  act  as  an  energetic  stimulant 
to  the  secretory  centres.  It  fails  because  it  places  the  individual  in 
an  unnatural  condition  of  life  for  examination.  Hence  it  cannot  be 
surprising  that  this  meal  should  give  a  variety  of  results  in  clinical 
work,  results  which  in  a  good  proportion  of  cases  are  erroneous,  or, 
stated  in  a  more  conservative  manner,  results  which  may  be  correct 
for  tea  and  bread,  but  erroneous  for  the  average  normal  diet  of  the 
individual. 

In  order  to  demonstrate  this,  I  have  taken  statistics  from  some 
hundreds  of  cases  of  my  records  by  comparing  the  results  obtained 
from  successive  analyses  in  the  same  cases.  Among  women,  three- 
quarters  to  one  hour  after  a  trial  breakfast,  I  found  60  per  cent, 
were  hypochlorhydric,  30  per  cent,  normal,  and  the  remainder  hyper- 
chlorhydric.  Upon  the  next  examination  I  found  that  57  per  cent, 
had  remained  stationary,  whereas  43  per  cent,  had  changed  as 
follows :  of  the  subacid  cases,  22  per  cent,  became  normal  and  2  per 
cent,  hyperacid;  of  the  normal  cases,  14  per  cent,  became  subacid; 
and  of  the  hyperchlorhydric  cases,  2  per  cent,  became  normal. 
Among  men  the  changes  were  not  so  marked.  Of  these  cases,  43  per 
cent,  were  subacid,  35  per  cent,  were  normal,  and  22  per  cent,  hyper- 
chlorhydric. Upon  the  next  examination  72  per  cent,  remained 
stationary  and  28  per  cent,  changed  as  follows :  of  the  subacid  cases, 
10  per  cent,  changed  to  normal;  of  the  normal  cases,  4  per  cent, 
changed  to  subacidity  and  6  per  cent,  to  hyperchlorhydria;  of  the 
hyperchlorhydric  cases,  12  per  cent,  changed  to  normal  and  some- 
times to  subacidity.  Taken  collectively,  men  and  women,  it  was 
found  that  60  per  cent,  remained  stationary  and  40  per  cert,  had 
changed  upon  successive  examinations. 

This  variation  cannot  be  due  to  the  uncertainty  usually  attached 
to  first  examinations.  These  were  carefully  excluded,  as  I  have 
come  to  the  conclusion  that  first  examinations  generally  give  false 
results.  This  is  due  to  misunderstanding  in  regard  to  quantity  and 
quality  of  the  food  to  be  taken,  duration  of  digestion,  and  such 
emotional  disturbances  as  anxiety,  uncertainty,  and  fear.  Upon 
the  second  examination  these  objections  are  largely  removed.  Nor 
can  the  variation  be  attributed  to  nervous  dyspepsia,  for  such  cases 
were  excluded  from  the  list.  There  remains  but  the  one  conclusion 
that  the  differences  in  results  are  due  to  something  inherent  in  the  test 
itself.  This  is  not  surprising  when  we  recall  the  results  obtained 
by  Pawlaw.  The  average  patient  approaches  plain  tea  and  dry  bread 
with  disgust  and  annoyance.  It  does  not  appeal  to  his  appetite 
through  the  special  senses,  and  yet  nearly  one-half  of  the  gastric 
secretion  is  induced  through  them.  In  this  connection,  we  have 
the  interesting  observation,  made  by  Pawlaw,  Bachmann,  and  Buch, 
that  the  addition  of  a  little  butter  to  the  bread,  thus  rendering  it  more 
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palatable,  will  often  materially  increase  the  quantity  of  acid  secreted, 
though  fats  are  supposed  to  inhibit  the  acid  secretion.  That  this 
appeal  to  the  appetite  of  the  individual  is  of  paramount  importance 
is  best  illustrated  in  the  one-time  manufacture  of  commercial  pepsin, 
when  pigs  were  placed  within  sight  and  smell,  but  out  of  reach,  of 
enticing  food,  only  to  be  slaughtered  after  a  length  of  time  sufficient 
to  allow  the  peptic  glands  to  become  filled  had  elapsed. 

It  will  be  asked  why  the  ordinary  test  breakfast,  which  is  so 
slightly  stimulating,  should  produce  hyperchlorhydria  in  any  case. 
The  anomaly  can  be  explained  in  various  ways.  In  some  of  these 
cases  the  increased  acidity  is  only  momentary,  and  is  due  to  emotional 
disturbances,  for  such  may  induce  either  hypochlorhydria  or  hyper- 
chlorhydria in  stomachs  which,  as  a  rule,  are  perfectly  normal.  In 
other  cases  the  abnormality  is  due  to  defective  innervation  of  the 
stomach  itself,  in  so  far  as  the  gastric  secretion  does  not  adapt  itself 
to  demands  made  upon  the  organ.  In  other  cases,  still,  the  hyper- 
chlorhydria may  be  due  to  proliferation  of  the  oxyntic  cells,  so  that 
the  introduction  of  any  food  substance  into  the  stomach  would 
probably  cause  an  increased  acidity.  In  the  first  two  classes  of 
cases  the  administration  of  a  more  palatable  diet  will  cause  the 
hyperchlorhydria  to  disappear.  In  the  last  class  such  administration 
will  cause  a  still  higher  acidity,  in  that  the  secretion  of  acid  is  directly 
proportional  to  demand  as  in  normal  stomachs,  the  only  difference 
being  that  in  hyperchlorhydric  cases  there  is  an  increase  of  gastric 
secreting  cells.  It  is  not  always  possible  to  demonstrate  this  by 
estimating  the  free  hydrochloric  acid  alone,  as  the  total  hydrochloric 
acid  may  be  increased  markedly  without  there  being  any  evidence 
of  this  in  the  quantity  of  free  hydrochloric  acid  present.  This  latter 
quantity  may  fluctuate  to  a  certain  extent  in  the  case  of  more  com- 
plex diets.  This  is  due  not  only  to  the  combining  power  of  the 
administered  food,  but  also  to  the  muscular  activity  of  the  gastric 
walls  to  secure  a  thorough  admixture  of  the  food  and  the  acid 
secreted;  and,  further,  to  the  intensity  of  the  chemical  reactions 
which  takes  place  in  the  stomach,  for  from  recent  experiment  there 
is  some  evidence  that  the  combination  of  hydrochloric  acid  and 
proteid  within  the  stomach  need  not  be  permanent,  but  that  part 
of  the  acid  may  be  released  from  the  acid-proteid  molecule  to  begin 
anew  the  attack  upon  other  proteid  molecules. 

It  is  not  necessary  to  conclude  from  these  observations  that  the 
ordinary  test  breakfast  has  lost  its  usefulness.  On  the  contrary, 
as  a  preliminary  and  comparative  test,  it  is  invaluable,  for  any 
stomach  which  will  secrete  too  much  acid  with  this  test  may  be  said 
to  have  something  wrong  either  in  its  innervation  or  its  secreting 
structures.  In  order  to  determine  the  causes  of  abnormal  secretions 
produced  by  this  method,  it  would  be  advisable  to  compare  the 
results  obtained  by  it  with  those  obtained  by  other  methods  from 
which  some  of  its  objectionable  features  have  been  removed ;  in  other 
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words,  some  test  which  will  appeal  more  to  the  patient  and  which 
will  be  more  normally  physiological  in  its  action. 

Some  of  the  objections  to  the  test  breakfast  can  be  removed  by 
the  addition  of  proteids  of  some  kind,  as  typified  in  the  meal  of 
Riegel.  Such  addition  would  serve  several  purposes.  It  would 
render  the  test  more  acceptable  to  the  patient  in  that  its  preparation 
would  enhance  its  savor.  The  results  obtained  would  roughly 
indicate  the  difference  between  carbohydrate  and  proteid  stimula- 
tion. In  cases  of  subacidity  after  a  simple  test  meal  the  increased 
stimulating  quality  of  the  proteid  may  produce  a  normal  quantity 
uf  acid,  showing  that  the  membrane  is  still  in  condition  to  furnish 
sufficient  acid  for  digestive  purposes.  Finally,  in  some  cases  of 
hyperchlorhydria  after  a  test  breakfast,  due  to  the  exotic  nature  of 
the  latter,  proteids  may  again  produce  normal  results.  In  many 
cases  deceiving  extremes  would  be  curtailed,  and  we  should  expect 
more  uniform  results.  In  order  to  accomplish  these  ends  in  the 
simplest  possible  manner,  it  has  been  my  custom  to  employ  a  meal 
composed  of  the  ordinary  test  breakfast,  with  the  addition  of  one- 
quarter  of  a  pound  of  lean,  finely  chopped  beef  prepared  by  broiling 
and  slight  seasoning  to  render  it  palatable.  This  meal  is  usually 
taken  with  relish,  is  easily- extracted  from  the  stomach,  and  filters 
as  readily  as  an  ordinary  test  meal.  It  is  examined  three  hours  after 
it  is  taken. 

Operating  in  this  manner  upon  a  long  series  of  cases,  40  per  cent, 
were  found  to  be  subacid,  46  per  cent,  normal,  and  14  per  cent, 
hyperchlorhydric.  Upon  further  examinations,  35  per  cent,  remained 
subacid,  54  per  cent,  remained  normal,  and  11  per  cent,  hyperchlor- 
hydric. Compared  with  the  results  obtained  after  trial  breakfasts, 
the  number  of  subacidities  was  reduced  23  per  cent.,  the  normal 
cases  increased  15  per  cent.,  and  the  hyperacid  cases  increased  9  per 
cent.  This  would  indicate  that  the  results  after  the  proteid-contain- 
ing  meal  are  not  only  more  constant,  but  also  that  the  frequency  of 
the  various  conditions  is  changed,  the  general  tendency  being  to 
bring  the  extremes  of  secretion  to  the  normal  standard.  This  is 
perhaps  best  illustrated  in  a  series  of  cases  in  which  both  meals  were 
employed.  In  these  cases  after  several  examinations  the  free  hydro- 
chloric acid  remained  stationary  in  67  per  cent.  In  33  per  cent,  the 
free  hydrochloric  acid  after  trial  breakfasts  was  diminished  in  18  per 
cent,  and  increased  15  per  cent,  after  proteid  meals.  Of  the  sub- 
acidities  after  the  trial  breakfast,  70  per  cent,  remained  stationary 
and  30  per  cent,  advanced  to  normal  after  the  proteid  meal.  In  the 
same  manner  27  per  cent,  of  the  normal  cases  became  subacid  and 
64  per  cent,  remained  stationary,  judging  from  the  free  hydrochloric 
acid  alone;  38  per  cent,  of  the  hyperchlorhydric  cases  became 
normal  after  proteids.  In  20  per  cent,  of  the  cases  anachlorhydria 
prevailed  throughout. 

Whatever  these  results  may  be  worth,  they  at  least  illustrate  that 
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a  palatable  proteid-containing  test  will  often  prevent  errors  in  the 
judgment  of  the  secreting  power  of  the  stomach  by  appealing  to  both 
sources  of  gastric  secretion  and  by  placing  the  stomach  under  more 
natural  conditions.  It  has  been  my  experience  to  find  that,  while 
on  the  one  hand  the  repair  of  the  secretory  functions  of  the  stomach 
when  once  damaged  is  exceedingly  slow  and  generally  impossible; 
so,  on  the  other  hand,  the  impairment  of  the  same  functions  is  slow 
also,  and  that  many  stomachs  which  under  the  ordinary  clinical 
tests  do  not  secrete  properly,  will  do  so  provided  they  are  given  an 
opportunity.  In  tempting  a  stomach  to  secrete  with  simple  tea  and 
bread,  we  are  only  replacing  the  starvation  diet,  to  which  most 
chronic  dyspeptics  have  long  subjected  themselves  by  a  starvation 
test,  and  it  is  known  to  everyone  what  a  liberal  change  in  this  direc- 
tion will  often  do  for  a  great  many  of  these  patients. 

Aside  from  these  advantages  derived  from  the  systematic  and 
successive  administration  of  these  two  tests  for  judging  the  capability 
of  the  stomach  to  secrete,  there  is  another  which  should  not  be 
neglected.  This  relates  to  the  possibility  to  suspect  the  pathological 
processes  which  have  taken  place  in  the  secretory  structures  by  an 
analytical  comparison  of  the  various  results  obtained  by  the  two 
methods.  If  a  stomach  which  is  persistently  subacid  after  trial 
breakfasts  becomes  normal  after  proteids,  we  may  safely  conclude 
that  the  secretory  structures  are  normal.  Without  the  proteid  test 
the  subacid  condition  may  just  as  well  have  been  attributed  to  a 
neurosis  (provided  always  that  there  were  not  other  signs  of  struc- 
tural changes),  for  there  had  been  no  sufficient  demand  made  upon 
the  organ  by  the  simple  tea  and  bread.  With  such  results  one 
would  also  be  justified  in  suspecting  an  atonic  condition,  in  that  the 
continuous  presence  of  food  had  rendered  the  organ  less  sensitive  to 
slight  stimulation.  If,  on  the  other  hand,  the  subacid  condition 
remains  stationary  after  both  tests,  it  is  quite  probable  that  organic 
changes  have  occurred,  for  the  increased  stimulation  of  the  proteid 
should  have  produced  more  acid,  even  in  cases  where  a  neurotic 
element  exists.  In  those  cases  in  which  a  subacidity  after  trial 
breakfasts  suddenly  develops  into  a  hyperchlorhydria  after  proteids, 
there  is  fair  evidence  that  a  condition  of  defective  innervation  may 
be  present,  for  were  the  cause  of  the  marked  difference  to  be  found 
in  a  proliferation  of  the  gastric  cells  in  the  sense  of  Hemmeter, 
Einhorn,  and  Cohnheim,  we  should,  at  least,  have  had  normal 
acidity,  with  such  slight  stimulation  as  tea  and  bread  affords.  The 
same  condition  of  defective  innervation  may  be  suspected  in  those 
^ases  of  hyperchlorhydria  after  a  trial  breakfast  which  become  nor- 
mal after  proteid  meals,  for  there  is  nothing  in  the  stimulating 
property  of  a  trial  breakfast  to  call  for  the  increased  acid  secretion. 
If,  however,  a  hyperchlorhydria  after  a  trial  breakfast  persists  or 
increases  after  proteids,  we  have  good  reason  to  judge  the  case 
one  where  proliferative  changes  have  taken  place  in  the  mucous 
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membrane,  for  the  secretion  of  acid  has  been  directly  proportional 
to  stimulating  properties  of  the  food.  This  is  especially  the  case  if 
the  symptoms  of  hyperchlorhydria  occurs  several  hours  after  meals, 
showing  that  the  secretion  of  the  acid  has  been  progressive  and  not 
regular.  If,  on  the  other  hand,  the  symptoms  and  the  production 
of  increased  acidity  occur  directly  after  meals  and  gradually  disap- 
pear as  digestion  progresses,  we  may  again  suspect  defective  innerva- 
tion. In  these  cases  the  secretion  of  acid  is  irregular,  in  that  the 
mere  presence  of  food  is  suiBBcient  to  cause  a  very  rapid  secretion  of 
acid  not  regulated  by  demand  and  which  soon  exhausts  itself  through 
its  own  energy.  Hence,  both  symptoms  and  hypei^chlorhydria  dis- 
appear during  the  later  stages  of  digestion.  That  such  rapid  produc- 
tion of  fluid,  acid  or  neutral,  may  take  place  in  the  stomach  is  best 
demonstrated  by  those  cases  of  nervous  dyspepsia  in  which  sudden 
and  voluminous  regurgitation  of  fluid  occurs  in  individuals  who 
have  taken  no  fluids  for  some  time  previous  and  whose  stomachs 
are  not  atonic. 

I  have  given  these  few  examples  to  demonstrate  the  possibility  for 
analytical  deduction  from  the  results  obtained  by  the  determination 
of  the  acid  gastric  secretion.  The  mere  presence  of  so  much  acid  in 
a  stomach  at  a  given  time  is  not  sufficient  to  establish  the  digestive 
capability  of  the  organ,  and  the  older  practitioners  are  justified,  to  a 
certain  extent,  when  they  look  with  distrust  upon  gastric  analysis  in 
general.  Unless  the  average  capability  of  the  stomach  to  secrete 
is  developed  by  a  systematic  course  of  examinations  in  some  such 
manner  as  given,  it  would  be  far  better  to  depend  for  diagnosis  and 
treatment  upon  clinical  observation  and  a  good  history.  It  is 
manifestly  impossible  to  demonstrate  the  secreting  power  of  a 
stomach  by  giving  one  meal  or  one  kind  of  meal.  It  would  be  just 
as  reasonable  to  expect  a  dog  to  secrete  natural  gastric  juice  by 
feeding  him  flour  paste  through  a  tube  or  by  going  into  the  rice 
fields  of  Japan  to  hope  to  secure  an  idea  of  the  natural  gastric  secre- 
tion of  the  peasants  by  giving  them  test  meals  of  unsavory  and 
unseasoned  plain  meat  and  tea.  In  the  one  case  proteids  are  re- 
quired, in  the  other  carbohydrates.  In  this  country,  and  in  our  larger 
cities  especially,  people  are  accustomed  to  mixed  diets,  and  highly 
seasoned  ones  at  that;  so  that  the  administration  of  simple  food  tests 
will  often  not  suffice  to  reveal  the  average  natural  secretion  of  the 
stomach.  In  order  to  do  this  properly  more  complicated  measures 
are  necessary,  the  rules  for  which  have  already  been  given  in  the 
clinical  and  physiological  studies  of  Bachmann  and  Pawlaw,  by 
directing  us  to  begin  with  simple  tests,  and  then  gradually  to  lead 
up  to  more  complicated  ones  by  adding  palatable  proteids,  etc.  By 
a  comparison  of  the  results  obtained,  we  will  generally  be  able  to 
secure  a  good  idea  of  the  average  capability  of  the  stomach  to  digest. 
At  least,  we  will  know  how  it  acts  under  mild  and  strong  stimulation. 
Practically  this  can  be  accomplished  by  giving  simple  tea  and  bread 
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tests  at  first  and  later  adding  to  this  same  test  a  simple  proteid,  such 
as  a  quarter  of  a  pound  of  finely  chopped  lean  beef  palatably  but 
simply  prepared  by  broiling  and  slight  seasoning.  Two  each  of  these 
meals  should  be  given  upon  fasting  stomachs  upon  successive  days. 

It  will  sometimes  happen,  however,  that  with  all  possible  care  as 
to  such  systematic  examination,  we  are  unable  to  secure  an  adequate 
idea  of  the  secreting  capability  of  some  particular  stomach  in  its 
relation  to  given  symptoms.  The  reason  for  this  would  seem  to  lie 
in  the  very  nature  of  the  conditions  imposed.  Scientific  and  exact 
they  may  be,  but  they  are  also  more  or  less  unnatural,  and  in  certain 
individuals  of  sensitive  temperament  they  may  defeat  the  very 
object  for  which  they  were  intended.  In  a  certain  proportion  of 
chronic  gastric  cases,  starvation  tactics  have  been  employed  to  such 
an  extent  that  not  only  does  the  stomach  not  do  its  work  properly, 
but  all  the  organs  are  more  or  less  dilatory  in  their  action.  In  such 
cases  it  is  advisable  at  times  to  feed  the  patient  generously,  but 
plainly,  for  a  few  days,  and  then  examine  the  gastric  contents  three 
hours  after  a  plain  but  appetite-inducing  mixed  meal.  It  is  remark- 
able to  what  extent  this  simple  procedure  will  often  aid  in  diagnosis 
by  giving  results  which  are  quite  different  from  those  obtained  by 
previous  methods.  It  may  be  that  the  dyspeptic  symptoms  will  be 
temporarily  aggravated  by  this  method,  but  there  is  a  certain  advan- 
tage in  this  also,  for  the  nature  of  some  forms  of  chronic  gastric 
disease  with  remittent  symptoms  can  often  only  be  elicited  by  exam- 
ination during  the  period  of  suffering.  At  this  time  any  vagaries 
or  abnormalities  of  secretion  are  exaggerated  to  such  a  degree  as  to 
make  it  possible  to  detect  them  easily,  whereas  the  same  may  be 
masked  in  the  interval.  I  can  recall  several  cases  of  individuals  in 
whom  repeated  gastric  examinations  revealed  normal  secretion,  but 
who  would  occasionally  be  taken  with  very  severe  pain  in  the 
stomach  accompanied  by  excessive  gas  formation  and  acid  eructa- 
tion. Examination  at  this  time  would  show  intense  hyperchlorhydria 
with  food  retention.  As  the  stomachs  were  perfectly  normal  in  the 
intervals  and  the  attacks  would  occur  without  indiscretions  of  any 
kind,  in  the  midst  of  perfect  health,  it  was  difficult  to  understand  the 
cause  for  a  long  time.  Close  observation,  however,  revealed  that 
sudden  atmospheric  changes  would  bring  on  the  attacks.  Whether 
the  primary  condition  was  the  hyperchlorhydria,  with  secondary 
pyloric  spasm  and  retention  or  vice  versa,  it  would  be  difficult  to  say. 
Judging  from  the  suddenness  of  onset  and  the  rapidity  of  develop- 
ment of  the  attacks,  it  would  appear  that  a  pyloric  spasm  was  the 
causative  factor.  In  none  of  these  individuals  could  a  general 
neurosis  be  demonstrated. 

The  advantage,  for  diagnostic  purposes,  of  the  existence  of  pro- 
nounced symptoms  at  the  time  of  examination  is  further  demon- 
strated in  certain  other  forms  of  chronic  gastric  diseases  with  remit- 
tent symptoms.    I  refer  especially  to  conditions  of  occasional  periodic 


FISCHER:  ANALYSIS   OP  GASTRIC   CONTENTS.  53 

atony  in  neurotic  individuals.  Cases  of  acute  indigestion  with  reten- 
tion due  to  indiscretions  are  not  included  in  this  category.  The 
cases  referred  to  are  only  those  in  which  a  temporary  atonic  condition 
is  developed  as  a  result  of  intense  mental  and  physical  depression, 
so  commonly  encountered  in  general  neuroses.  That  such  a  localized 
muscular  weakness  in  the  stomach  should  accompany  the  general 
depression  is  natural,  and  the  same  disappears  as  the  general  condi- 
tion improves.  The  duration  of  these  temporary  atonic  conditions 
may  be  anywhere  from  twenty-four  hours  to  days,  and  they  are 
probably  due  to  temporary  loss  of  excitability  in  the  ganglionic 
centres  controlling  the  muscular  action  of  the  whole  alimentary 
tract.  Hence,  they  are  not  atonic  conditions  in  the  usual  sense  of 
the  term,  for  there  is  no  inherent  disability  in  the  muscular  fibres 
themselves.  Examined  during  these  spells,  such  a  stomach  will 
contain  food  at  a  time  when  it  should  normally  have  been  empty, 
and  the  diagnosis  of  atony  is  made,  especially  if  a  little  sagging  is 
present  at  the  same  time.  Lavage  is  ordered,  tonics  are  given,  the 
diet  scrupulously  regulated,  and  the  patient  improves  remarkably, 
whereas  a  second  examination  at  the  end  of  twenty-four  or  forty- 
eight  hours  would  probably  have  revealed  a  perfectly  normal 
stomach.  Here,  again,  is  demonstrated  the  necessity  for  repeated 
physical  examinations  in  order  to  determine  the  average  muscular 
activity  of  the  stomach,  for  it  is  quite  certain  that  vagaries  may  exist 
in  this  function  also. 

It  has  not  been  my  object  in  presenting  this  subject  to  suggest  im- 
provement in  the  technique  of  gastric  analysis,  nor  have  I  intended 
to  convey  the  impression  that  the  determination  of  the  acid  secretion 
of  the  stomach  is  the  factor  of  paramount  importance  in  diagnosis. 
This  one  function  was  selected  simply  because  it  was  possible  by  it 
to  judge  the  value  of  gastric  analysis  in  general  in  the.  light  of 
physiological  research.  Everyone  knows  that  a  proper  knowledge 
of  the  other  function  is  quite  as  important,  and  that  all  facts,  whether 
they  be  elicited  by  chemical  analysis,  physical  examination,  or  the 
etiology,  must  be  carefully  considered  in  each  case.  It  is  well  known 
further  that  a  correct  diagnosis  can  be  made  in  many  instances 
without  any  gastric  analysis  whatever.  It  seems  to  me,  however, 
that  there  is  more  in  gastric  analysis  than  the  determination  of  actual 
diseased  conditions.  With  these  once  established,  there  still  remain 
to  be  discovered  all  the  individual  peculiarities  operating  in  each 
case.  That  such  should  exist  lies  in  the  very  nature  of  the  complex 
processes  going  on  along  the  whole  alimentary  tract,  and  is  best 
evidenced  in  the  wide  range  of  the  symptomatology,  often  of  a  con- 
tradictory character,  observed  in  a  given  number  of  cases  of  like 
pathological  basis. 

It  is  in  the  determination  of  the  average  capability  of  the  intact 
remaining  portions  of  the  secretory  structures  to  work  that  the 
chief  value  of  gastric  analysis  lies.    Fleiner  properly  remarks  that 
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it  does  not  make  much  difference  which  methods  we  employ  for  this 
purpose,  provided  they  are  used  systematically,  and  Trousseau 
long  ago  suggested  that  the  correct  dietetic  treatment  of  a  case  of 
dyspepsia  would  often  depend  upon  the  personal  experience  of  the 
individual  patient. 

The  necessity  for  some  generally  accepted  system  of  examination 
for  the  proper  recognition  and  classification  of  chronic  gastric  dis- 
eases is  evident  from  the  variety  of  opinions  which  exist  as  to  their 
relative  frequency.  For  some  observers  the  presence  of  a  small 
quantity  of  gastric  mucus  is  sufficient  to  establish  a  diagnosis  of 
chronic  gastric  catarrh.  Hence,  every  third  case  must  be  looked 
upon  as  such.  Others  regard  chronic  gastric  ulcer  as  a  common 
condition,  whereas  in  reality  all  modern  methods  of  examination 
have  very  materially  reduced  its  frequency.  Gastric  dilatation  will 
be  a  common  disease  so  long  as  splashing  below  the  umbilicus  is 
deemed  sufficient  for  its  diagnosis,  and  gastroptosis  must  be  very 
prevalent  if  we  are  to  take  as  signs  of  its  existence  a  contracted 
thoracic  angle  or  the  floating  tenth  rib  of  Stiller.  No  department 
of  clinical  medicine  lends  itself  so  readily  to  fads  as  gastrology,  due 
partly  to  lack  of  uniformity  of  classification,  but  chiefly  to  the 
absence  of  recognized  system  in  methods  of  examination  employed 
and  the  conditions  imposed  for  the  same. 
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THE  GENERAL  MANAGEMENT  AND  THERAPEUTICS  OF 

NEPHRITIS.' 

By  Beverley  Robinson,  M.D., 

OF    NEW   YORK. 

I  SHALL  speak  solely  of  acute  and  chronic  diffuse  nephritis. 
Time  does  not  permit  that  I  refer  to  the  special  management  and 
treatment  of  cirrhosis  of  the  kidney,  nor,  indeed,  to  that  of  larda- 
ceous,  or  waxy  kidney.  I  shall  make  few  formal  citations,  and 
merely  an  occasional  individual  reference  to  others.  I  shall  endeavor 
•to  report  some  of  my  own  convictions  in  a  very  brief  manner. 
These  convictions  are  the  result  of  experience  and  study.  Per- 
sonal papers  from  which  I  have  again  taken  observed  facts  may 
be  found  in  The  American  Journal  of  the  Medical  Sciences 
and  the  New  York  Medical  Record. 

I  am  conscious  in  what  follows  of  imperfect  and  fragmentary 
presentation  of  a  very  important  subject.  I  trust,  however,  that 
numerous  gaps  and  shortcomings  will  be  supplied  by  others.  It 
must  be  understood  that  I  could  readily  amplify  many  bald  state- 
ments were  more  time  allotted  me,  and  were  I  unconscious  of  the 
great  knowledge  of  the  men  who  precede. 

It  is  my  experience,  and  I  doubt  not  that  of  many  practitioners, 
to  be  called  upon  only  on  rare  occasions  to  treat  acute  nephritis, 
which  is  typical  according  to  descriptions  in  text-books. 

The  great  majority  of  instances  of  acute  nephritis  are  grafted 
on  a  former  process  which  has  existed  for  some  time  and  which  has 
probably  been  caused  in  the  first  instance  by  harmful  and  irregular 
modes  of  life,  or  become  developed  during  the  course  of  some 
infectious  disease.  Many  of  these  patients  have  not  been  aware 
that  they  were  suffering  from  any  renal  trouble,  and  it  is  only  when 
acute  symptoms  of  more  or  less  gravity  appear  and  they  seek 
medical  advice  that  their  condition  is  discovered.  At  that  time 
and  after  careful  inquiry  and  research,  we  shall  frequently  remain 
in  reasonable  doubt  as  to  whether  or  not  the  kidneys  had  been 
diseased  previously,  and  to  what  extent  the  fresh  inflammatory 
process  stands  by  itself.  Fortunately,  therefore,  our  methods  of 
dealing  with  acute,  subacute,  and  in  a  measure  chronic  diffuse 
nephritis  are  not  dissimilar.  Wherein  differences  of  management 
and  treatment  exist  and  should  be  rationally  attended  to,  I  shall 
endeavor  briefly  to  make  evident  later  in  this  paper. 

The  first  thing  to  do  in  all  cases  of  nephritis  in  which  the  disease 
shows  acute  symptoms  is  to  have  the  patient  go  to  bed.  It  is  ill- 
advised  to  allow  him  to  lie  between  sheets,  particularly  linen  ones, 

>  Read  before  the  Medical  Society  of  the  State  of  New  York,  at  Albany,  January  28, 1904, 
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during  the  first  few  days  of  the  acute  febrile  attack.  Not  only 
should  he  be  covered  on  all  sides  with  blankets,  but  his  under- 
clothing should  be  of  wool.  A  most  useful  garment  is  a  long  woollen 
night-shirt  reaching  from  the  neck  almost  to  the  feet.  Heat  to  the 
surface  and  of  a  continuous  character  and  more  than  is  agreeable 
is  imperatively  required.  No  risk  even  of  temporary  chilling  should 
be  incurred.  Of  course,  this  would  be  much  greater  in  cold  than 
in  warm  weather.  The  two  cardinal  principles  to  be  kept  in  view 
are: 

1.  Physiological  rest,  so  far  as  possible,  to  the  diseased  organ. 

2.  Relief  of  function,  especially  through  the  supplementary  action 
of  skin  and  bowels. 

The  first  indication  is  supplied  immediately  in  the  best  manner, 
by  going  to  bed,  as  I  have  stated,  because  in  this  way,  with  perfect 
repose  of  mind  and  body,  we  do  not  fear  so  much  the  immediate 
bad  effects  of  mental  occupation  and  muscular  effort.  Diet, 
judiciously  considered  and  most  appropriate,  is  the  next  important 
direction  of  meeting  the  indication.  With  great  initial  engorge- 
ment of  the  kidneys  it  is  wisdom  to  give  very  small  quantities  of 
food,  and  solely  in  liquid  form.  Thus  there  is  much  diminished 
residual  waste,  and  least  irritating  substances  passing  through  a 
clogged-up  structure.  A  milk  diet,  almost  exclusively,  is  the  one 
usually  insisted  upon  during  many  days  or  weeks  of  the  primary 
attack.  In  my  judgment,  this  dietary  should  be  insisted  upon,  but 
with  certain  limitations  proceeding  from  common  sense  and  expe- 
rience. There  are  many  people  to  whom  milk  is  repugnant,  with 
whom  it  does  not  agree.  This  is  eminently  true  of  milk  in  raw, 
undiluted  form;  combined  with  lime-water  or  Vichy,  with  the 
addition  of  a  little  salt,  peptonized  or  fermented,  as  koumyss  or 
matzoon,  it  may  be  acceptable  to  some  of  this  number.  With 
others  of  the  class  referred  to,  one  must  fall  back  upon  the  use  of 
gruels  and  broths,  jellies,  and,  after  a  few  days,  arrowroot,  rice,  or 
other  light,  amylaceous  food.  Among  the  diluents,  after  a  day  or 
two,  water  in  abundance  may  be  advantageously  taken,  and,  when 
given,  I  am  satisfied  that  good  spring-water  is  especially  desirable 
by  reason  of  its  non-irritating  diuretic  properties.  To  water  may  be 
added  without  injury,  if  the  patient  asks  for  it,  weak  tea,  lemonade, 
or  water  from  a  slightly  alkaline  spring.  If  the  oedema  or  dyspncea  is 
threatening,  or  if  the  urine  be  suppressed  or  in  small,  concentrated 
quantity,  the  bowels  should  be  emptied  rapidly  by  a  purgative 
enema,  or  by  repeated  doses  of  salts,  compound  jalap  powder,  or 
calomel.  So  soon  as  the  bowels  have  been  thoroughly  moved,  a 
hot  wet  pack  properly  applied,  which  shall  cause  abundant  perspira- 
tion without  danger  of  subsequent  chill  or  undue  depression,  should 
be  insisted  upon.  Hot-water  baths  are  very  troublesome,  are  no 
more  efficacious,  and  are  often  dangerous  when  given^  without 
extreme  care.     Hot-air  baths  given  in  bed  by  means  of  an  alcohol 
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lamp,  and  hot  air  conducted  under  the  supported  bed-coverings 
through  a  metal  tube,  or  according  to  the  newer  Zellerman-Sheffield 
system,  have  their  warm  advocates,  and,  in  institutions  where  the 
attendants  and  apparatus  may  be  readily  utilized,  may  prove  very 
desirable.  In  the  care  of  private  patients  I  greatly  prefer  the  hot 
wet  pack,  for  its  perfect  simplicity  and  saving  of  fatigue,  exposure, 
and  mental  anxiety  in  very  nervous  patients.  Whenever  there  is 
local  pain  over  the  loins,  and  especially  if  the  urine  is  much  dimin- 
ished and  of  high  specific  gravity,  while  containing  a  considerable 
amount  of  albumin  and  numerous  casts,  dry  cups,  or  a  large,  warm 
poultice  of  flaxseed,  with  enough  mustard  to  redden  the  skin,  affords 
relief  and  is  useful  by  directing  the  blood  to  the  surface  and  decon- 
gestioning  the  kidneys.  After  the  bowels  have  been  freely  moved 
one  or  more  times,  high  rectal  irrigations  by  means  of  Kemp's 
tubes  have  in  my  experience  promoted  diuresis  and  neutralized 
toxic  substances  from  the  intestinal  tract  which  have  been  injurious 
to  the  inflamed  kidneys.  I  am  of  the  opinion  that  we  have,  in  the 
adoption  of  this  later  acquisition  to  our  armamentarium,  a  means, 
when  suitably  employed,  of  very  great  value.  I  object  to  pilocarpine 
as  a  dangerous  drug  to  use,  as  it  has  occasioned  death  several  times 
within  a  few  days  from  acute  bronchial  or  pneumonic  symptoms. 
In  one  notable  case,  after  childbirth,  in  my  own  experience,  its 
use  induced,  in  a  very  short  time,  excessive  secretion  in  the  bronchial 
tubes,  and  death  promptly  occurred. 

If  threatenings  of  uraemia  are  shown  by  increased  tension  in  the 
arteries,  an  accentuated  aortic  second  sound  and  perhaps  preliminary 
muscular  twitchings,  a  few  doses  of  nitroglycerin  will  often  relieve 
the  situation  very  rapidly.  Whenever  such  is  the  case,  I  am  inclined 
also  to  order  repeated  doses  of  sweet  spirit  of  nitre,  or  to  add  a 
teaspoonful  to  a  tumbler  of  water,  and  request  the  patient  to  drink 
a  mouthful  of  it  every  hour  or  two.  The  nitre  relaxes  the  arteries, 
acts  as  a  diaphoretic,  and  is  effective  and  innocent.  In  its  action 
upon  small  vessels  it  may  be  regarded  essentially  as  nitroglycerin 
and  the  nitrites.  If  there  is  a  real  uraemic  seizure,  either  in  the  form 
of  a  clonic  convulsion  or  of  a  rapidly  developing  comatose  state, 
abstraction  of  blood,  either  by  bleeding  from  the  arm  or  wet  cups 
over  the  loins,  will  sometimes  be  the  only  means  of  saving  life. 
After  several  ounces  of  blood — i.  e.,  from  8  to  20 — have  been  taken,  it 
is  often  desirable  to  infuse  through  the  veins  with  hot  saline  solution. 
By  doing  so  we  rid  the  blood,  on  the  one  hand,  of  a  certain  amount 
of  virulent  toxic  material  that  is  overwhelming  it,  and  on  the  other 
we  dilute  this  toxin  in  the  most  approved  manner  so  as  to  allow 
the  nervous  system  to  support  it  until  we  can  clear  the  organism 
by  other  efficient,  though  slower  means.  In  a  few  instances  it  may 
be  necessary  to  recur  to  inhalations  of  chloroform,  injections  of 
chloral  hydrate  by  the  rectum,  or  the  hypodermic  use  of  morphine. 
I  have  less  formal  objections  to  the  use  of  morphine  subcutaneously 
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in  the  uraemia  of  acute  nephritis  than  I  have  in  the  chronic  forms; 
still,  I  am  ever  loth  to  recur  to  it  unless  absolutely  indicated  by  the 
extremity  of  the  case.  In  certain  eclamptic  seizures  I  might  advise 
it,  especially  when  the  seizures  are  frequent  and  I  believe  I  have 
to  do  with  puerperal  nephritis,  and  not  with  acute  nephritis/ 

And  yet  even  in  these  instances,  and  although  morphine  injections 
appear  to  diminish  the  frequency  of  the  convulsions,  when  given 
before  delivery  they  undoubtedly  add  to  the  risk  of  the  child.  In 
some  of  these  cases  I  am  convinced  that  repeated  inhalations  of 
oxygen  are  very  valuable  in  avoiding  the  manifestations  of  uraemia, 
and  in  promoting  its  cure  when  fully  developed.  In  more  than  one 
example  it  seemed  as  though  just  the  food  for  the  poisoned  red 
corpuscles  was  being  supplied.  As  the  acute  stage  passes,  the 
fever  disappears,  albumin  and  casts  are  diminished,  and  blood 
cells  are  no  longer  found  in  urine,  we  may  become  less  rigid  about 
absolute  rest  and  diet.  An  egg,  fresh  fruit,  bread,  a  little  fish,  some 
light  puddings  and  green  vegetables  may  be  added  to  the  milk 
dietary.  Also,  the  patient  may  be  permitted  to  sit  up,  or  move 
about  a  little  each  day.  For  the  anaemia,  which  is  often  very  pro- 
nounced, some  good  preparation  of  iron  is  desirable  in  moderate 
doses.  Of  these  none  equals  the  tincture  of  the  perchloride,  either 
with  a  little  glycerin,  spirit  of  chloroform  and  water  (Reynolds' 
mixture),  or  under  the  form  of  the  well-known  Basham  mixture, 
in  which  it  is  combined  with  spirits  of  mindererus.  In  the  same  way 
as  we  require  iron,  oxvgen,  more  and  appropriate  food,  as  the 
disease  becomes  subacute  or  chronic,  so  we  must  have  good  fresh 
air  and  plenty  of  it  for  these  patients.  Those  whose  means  permit 
should  seek,  when  otherwise  possible,  a  warm,  dry,  equable  climate, 
where  their  life  should  be  passed  mostly  in  the  open  air,  and  away 
from  fatigue,  mental  and  bodily.  Whenever  it  is  impossible  to 
remove  these  patients  from  their  surroundings,  it  is  incumbent  upon 
them  to  avoid  cold,  damp  weather,  and  when  they  are  unfortunately 
exposed  to  it,  to  be  warmly  clad  so  as  to  resist  the  effects  of  atmos- 
pheric changes,  particularly  of  any  draughts  of  air  to  which  they 
are  peculiarly  susceptible.  The  albuminuria  itself  may  persist  for 
a  long  while,  and,  indeed,  may  be  most  difficult  to  overcome.  We 
have  no  remedy  which  has  any  direct  effect  probably  in  promoting 
curative  changes  of  diseased  kidney  structure,  and  we  should  expect 
decided  amelioration,  if  not  cure,  mainly  through  ambient  surround- 
ings of  healthful  and  suitable  character,  great  and  continued  atten- 
tion to  proper  dietary,  the  use  of  plenty  of  spring-water,  suitable 
woollen  underclothing,  proper,  well-prepared  food,  and  promotion 
of  good  nutrition  by  the  use  of  haematinics  and  avoidance  of  undue 
fatigue  and  worries.  From  time  to  time  it  is  desirable  to  keep  the 
skin  active  by  means  of  the  wet  pack  or  hot-air  bath,  and  under 

1  If  the  quantity  of  blood  in  the  urine,  in  addition  to  the  amount  of  albumin,  is  considerable, 
the  latter  diagnosis  is  probably  correct. 
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no  circumstances  should  the  bowels  be  permitted  to  become  at  all 
constipated.  Every  effort  should  be  made  to  avoid  chilling  of  the 
surface,  undue  physical  effort,  absorbing  mental  preoccupations, 
imprudences  of  diet  and  regime.  Secondary  thoracic  inflammations 
of  acute  nephritis  are  often  very  threatening  and  difficult  to  treat. 
They  occur  at  a  time  when  the  patient  is  already  depleted  and 
would  bear  antiphlogistic  remedies  badly.  Moreover,  they  run 
their  course  rapidly  and  with  great  severity.  Moderate  counter- 
irritation  to  the  chest  walls  or  more  distant  parts  is  useful,  but 
we  must  beware  of  causing  blisters.  We  should  also  be  careful 
about  remedies  like  turpentine,  which  even  locally  may  occasion 
renal  irritation.  If  despite  everything  the  acute  nephritis  has 
remained  uncured  and  become  a  condition  of  chronic  diffuse  neph- 
ritis, there  are  some  special  indications  which  I  would  further 
emphasize.  First,  in  regard  to  the  condition  of  the  stomach  and 
intestines.  Second,  in  regard  to  the  skin  when  it  becomes  tense 
and  unduly  distended  despite  all  the  means  hitherto  employed  to 
promote  absorption.  Nausea  and  repeated  vomiting  may  become, 
both  in  chronic  and  acute  nephritis,  a  factor  of  the  disease  which 
requires  our  most  careful  treatment.  After  other  means  have  been 
exhausted,  I  have  occasionally  found  that  repeated  small  doses  of 
Kirschwasser  have  been  signally  successful.  This  water,  so-called, 
is  nothing  more  (as  you  know)  than  a  dry  alcohol  containing  prussic 
acid  from  peach-kernels.  Chlorodyne,  in  repeated  minute  doses, 
diluted  with  a  little  water,  has  helped  me  at  times  in  a  remarkable 
manner.  The  diarrhoea  of  chronic  Bright's  disease  is  combated, 
as  I  believe,  when  other  means  fail,  with  occasionally  surprising 
good  effects  by  means  of  prolonged  intestinal  irrigation  with  hot 
saline  solution. 

When  oedema  to  an  excessive  degree  exists  and  affects  the  lower 
limbs,  in  order  to  prevent  the  breaking  of  the  skin  and  resultant 
ulceration,  it  is  desirable  to  use  the  lancet  and  make  several  punc- 
tures, or  incisions,  under  antiseptic  precautions.  Subsequently,  the 
limbs  should  be  frequently  washed  with  some  mild  disinfectant 
solution  and  bandaged.  Occasionally  it  is  desirable  to  insert  a 
small  capillary  tube  under  the  skin  and  leave  it  in  situ  for  a  while, 
after  connecting  it  with  a  rubber  tube  of  small  calibre,  so  as  to 
carry  on  continuous  drainage  into  a  vessel  near  the  bed.  Of  course, 
such  punctures,  or  the  insertion  of  capillary  tubes,  may  occasion- 
ally be  followed  by  erysipelas  or  local  gangrene,  despite  every  care 
and  precaution.  Withdrawal  of  fluid  from  the  pleural  cavities  by 
aspiration,  when  the  heart  is  pressed  upon  and  there  is  marked 
dyspnoea  or  paracentesis  of  the  abdomen,  when  there  is  great 
distention  of  its  walls,  or  the  slow  withdrawal  of  fluid  from  the 
peritoneal  cavity  by  means  of  a  small  cannula,  left  in  place  several 
days,  are  at  times  clearly  indicated  and  required.  The  use  of  the 
alkaline  diuretics,  such  as  the  citrate  and  acetate  of  potash,  or  the 
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use  of  a  subacid  drink  with  cream  of  tartar  and  lemon-juice,  is 
frequently  very  beneficial  when  the  acute  stage  has  subsided,  and 
there  are  no  longer  any  blood  cells  in  the  urine.  The  former  salts 
eliminate  themselves  from  the  economy  under  the  form  of  carbon- 
ates, and  when  continued  for  a  while,  unless  they  upset  the  digestion 
notably,  may  ward  off  the  development  of  ursemic  symptoms.  Such 
is  the  judgment,  at  all  events,  of  many  careful  observers.  Whenever 
the  heart  has  become  dilated  and  weak,  the  quantity  of  urine  is 
notably  increased,  the  circulation  strengthened,  and  the  patient's 
general  condition  improved  by  means  of  digitalis,  strophanthus  and, 
strychnine  in  suitable  doses.  In  febrile  conditions,  and  especially 
among  the  gouty  and  men  past  the  meridian  of  life,  digitalis  can 
rarely  be  given  with  advantage,  without  being  protected  as  to  its 
action  on  the  peripheral  arterial  circulation  by  corrective  doses  of 
nitroglycerin.  Otherwise  we  are  apt  to  get  a  bounding,  tense  pulse 
which  frequently  forebodes  ill  for  the  patient,  unless  it  be  neutralized 
rapidly  by  the  proper  medicinal  agent.  A  point  of  considerable 
importance,  often  overlooked,  is  to  avoid,  in  the  treatment  of  the 
pyrexia,  the  use  of  certain  drugs,  like  chlorate  of  potash  or  salicylate 
of  soda,  whenever  there  is  distinct  evidence  of  nephritis,  because 
of  their  well-known  irritative  action  upon  the  kidneys.  In  the 
matter  of  diet  it  is  wisdom  in  every  case  to  watch  closely  the  amount 
of  albumin  and  number  and  nature  of  casts  passed  in  the  urine 
from  day  to  day.  The  personal  factor  enters  here  as  in  the  rational 
treatment  of  all  disease.  Thus,  while  in  the  experience  of  some, 
when  the  nephritis  becomes  subacute  or  chronic,  albumin  is  stated 
to  be  notably  increased  by  allowing  one  or  more  eggs  daily  to  the 
patient,  it  is  the  experience  of  other  competent  observers  that  with 
this  addition  to  the  diet  the  albumin  eliminated  in  the  urine  will 
diminish  in  quantity  very  soon,  and  the  patient  will  gain  in  color  and 
strength  and  appear  to  be  generally  improved  in  health.  In  the 
administration  of  any  one  of  the  iron  salts  we  should  ever  be  alive 
to  their  constipating  effects,  and  likewise  to  the  injurious  results 
proceeding  from  overdoses,  as  insisted  upon  by  Tyson.  Attention 
should  be  directed  to  the  fact  that  in  the  infectious  diseases,  such 
as  eruptive  fevers,  diphtheria,  typhoid  fever,  pneumonia,  etc.,  the 
determination  of  the  disease  upon  the  kidneys  marches  pari  passu 
with  the  action  of  its  toxins  upoa  other  organs.  Therefore,  we 
should  not  be  prone  to  interpret  the  evidences  of  nephritis  (albumin, 
casts,  etc.)  as  of  too  threatening  nature  in  many  instances,  nor 
change  our  general  method  of  treatment  much  or  at  all,  on  account 
of  the  renal  symptoms.  When  the  fever  abates,  or  convalescence 
is  estabhshed,  the  renal  signs  and  symptoms  clear  up  as  a  rule, 
and  become  satisfactory  in  the  same  way  and  according  to  the 
same  lines  that  other  morbid  manifestations  of  the  special  infection 
do.  Of  course,  there  are  instances  in  which  the  symptoms  are 
specially  threatening  from  the  renal  standpoint,  and  not  infrequently 
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I  have  noticed  symptoms  which  I  have  felt  convinced  were  clearly 
uraemic  in  nature.  While  such  cases,  if  unobserved,  or  ignorantly 
treated,  might  go  from  bad  to  worse  and  result  fatally  very  soon, 
when  the  symptoms  are  intelligently  treated  they  usually  improve 
by  degrees,  always  presuming  that  the  kidneys  were  normal  prior 
to  the  debut  of  the  infection.  In  this  connection  I  would  direct 
attention  to  the  grave  form  of  typhoid  fever  beginning  with  nephritis 
and  intense  gastrointestinal  symptoms.  Here  we  should  not  be 
misled  as  to  the  seriousness  of  the  infection  from  every  point  of 
view,  the  renal  condition  being  included,  of  course,  with  the  rest. 
In  all  cases  of  prolonged  albuminuria  following  acute  nephritis 
great  care  against  cold,  exposure,  and  imprudences  of  diet,  as  well 
as  against  overwork  and  fatigue,  must  be  exercised  so  as  to  prevent, 
if  possible,  the  development  of  chronic  nephritis.  If,  despite  all 
precautionary  or  prophylactic  measures,  chronic  nephritis  develops, 
we  should  be  especially  solicitous  about  all  subacute  complications ; 
and  whenever  the  urine  shows,  by  increase  of  albumin  or  casts, 
and  especially  by  the  presence  of  blood  casts  or  free  blood  cells, 
this  condition,  the  patient  should  be  put  to  bed  and  treated  essen- 
tially as  already  indicated.  Chronic  nephritis  is  frequently  an 
incurable  disease,  and  in  any  event  we  should  not  expect  too  much 
from  the  purely  medicinal  measures.  Some  cases  do  eventually 
recover,  but  when  this  is  the  case,  the  cure  should  be  attributed 
rather  to  the  continued  close  observance  of  hygienic  rules  than  to 
the  influence  of  remedies.  The  best  that  we  should  usually  hope 
for  is  the  improvement  of  the  kidneys  functionally  as  well  as  of 
the  work  of  the  organs  secondarily  affected.  Of  course,  as  far  as 
may  be,  it  is  desirable  to  treat  the  cause  of  the  chronic  nephritis, 
but  frequently  this  is  difficult  or  impossible,  and  the  disease  is 
already  well  established  when  we  first  recognize  it.  However, 
whenever  syphilis,  malaria,  or  suppurative  processes  are  present, 
we  should  not  ignore  the  indications  which  proceed  therefrom. 
We  must,  however,  always  bear  in  mind  that  many  of  the  drugs 
employed  to  relieve  those  conditions  are  inimical  to  the  healthful 
action  of  the  kidney,  and  may  indeed  increase  albuminuria  and 
hsematuria.  Notably  this  is  true  of  many  of  the  so-called  dis- 
infectant remedies,  such  as  carbolic  acid,  salicylic  acid,  and  the 
salicylates,  sulphocarbolate  of  sodium,  etc.  Therefore,  even  when 
we  are  warring  against  the  autointoxications  of  gastrointestinal 
origin,  we  should  bear  these  facts  in  mind,  and  likewise  the  fact 
that  with  any  reasonable  or  non-poisonous  dose  of  these  drugs 
it  is  extremely  doubtful  whether  we  can  entirely  destroy  infective 
micro-organisms  which  go  to  the  kidneys  from  the  stomach  and 
bowels,  or  originate,  indeed,  within  these  organs. 

While  it  is  relatively  easy  to  point  out  the  dangers  and  drawbacks 
of  unwise  medication,  it  is  difficult  to  say  what  medicinal  remedies 
are  useful  in  ameliorating  or  curing  the  disease.    Chronic  nephritis 
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comes  on  so  gradually,  so  insidiously,  and  withal  is  typical  of  such 
a  low  grade  of  inflammatory  action,  that  we  know  of  no  drugs  to 
which  we  may  recur  with  hopeful  trust  as  to  their  real  efficacy. 
It  is  doubtful  in  many  instances  of  chronic  nephritis  whether  it  is 
wisdom  to  keep  the  patient  closely  confined  either  to  his  bed,  his 
room,  or  the  house.  Too  close  confinement,  even  though  theo- 
retically the  renal  functions  are  thus  relieved,  will  finish  by  dimin- 
ishing appetite  and  undermining  strength.  Therefore,  when  the 
nutrition  is  fairly  maintained,  the  strength  sufficient,  and  the  dropsy 
only  moderate,  it  is  better  to  advise  gentle  exercise  in  the  open 
air  whenever  the  weather  is  favorable.  Under  other  circumstances, 
and  especially  whenever  an  acute  complication  has  arisen  in  any 
organ,  close  confinement  to  bed,  or  one's  room,  should  be  insisted 
upon  during  its  duration. 

Fiirbringer  has  shown  the  wisdom  of  the  former  counsel,  and 
where  the  skin  was  acting  freely,  in  one  notable  case.  Whenever 
the  disease  itself  presents  atypical  features,  or  any  particular  symp- 
tom is  prominent  or  threatening,  special  indications  of  treatment 
may  arise.  It  is  well  to  remember  in  all  such  cases,  that  while  in 
appearance  we  may  be  dealing  with  or  caring  for  only  a  single 
manifestation  of  chronic  nephritis,  we  may  in  reality  be  dealing 
rationally  and  successfully  with  the  disease  considered  in  its  entirety. 
Thus,  for  example,  in  treating  excessive  albuminuria  or  dropsy, 
diminution  in  quantity  of  urine,  sudden  amaurosis  or  uncontrollable 
vomiting,  we  may  be  doing  our  best  work  for  all  the  symptoms  and 
conditions  involved  in  the  special  case  of  chronic  nephritis.  Among 
remedies  which  have  been  vaunted  to  increase  the  quantity  of 
urine  in  chronic  nephritis,  without,  however,  notably  diminishing 
the  amount  of  albumin,  is  iodide  of  potash.  Ringer  insists  upon 
its  efficacy  in  this  direction  independently  of  a  syphilitic  causative 
factor  in  the  case.  Further,  he  insists  that  in  many  instances  the 
amount  of  iodide  taken  daily  so  as  to  secure  its  best  effects  must 
be  increased  to  100  or  even  200  grains.  I  have  never  given  such 
large  doses,  nor  should  I  be  inclined  to  do  so  except  in  very  rare 
instances.  The  majority  of  patients  affected  with  chronic  nephritis 
have  a  very  sensitive  stomach  and  bowels,  and  the  iodide,  even  in 
moderate  doses,  is  apt  to  derange  them.  Further,  its  unpleasant 
after-taste,  particularly,  no  matter  in  what  manner  we  administer 
it,  is  apt  to  cause  considerable  annoyance  and  diminish  appetite 
to  a  marked  extent.  The  question  of  the  amount  of  albumin 
eliminated  daily  is  closely  related  to  that  of  the  proper  diet  for  the 
patient.  Some  physicians  hold  that  the  dietary  should  be  of'  the  sort 
which  shall  not  tend  to  increase  the  amount  of  albumin  lost,  as 
they  believe  the  loss  of  strength  of  the  patient  is  mainly  due  to  this 
fact.  Others  with,  as  I  believe,  equally  good  reasons  hold  that 
it  is  far  wiser  to  compensate  for  this  excessive  drain  of  albumin 
from  the  blood  by  increasing  the  quantity  and  variety  of  the  food, 
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and  thus  maintaining  the  patient's  strength  and  vigor.  It  seems 
to  me  that  much  must  depend  as  to  our  guidance  upon  the  individual 
case.  If  headache,  malaise,  interference  with  normal  digestive 
processes  are  evidently  occasioned  by  increased  dietary,  it  should 
be  abridged  considerably.  If,  oh  the  contrary,  there  are  no  un- 
pleasant and  untoward  sequelae  other  than  the  large  daily  excretion 
of  albumin  in  the  urine,  and  if,  moreover,  the  patient's  general 
health  and  strength  seem  satisfactory  in  view  of  the  nature  of  the 
case,  it  seems  the  part  of  good  judgment  to  persist  in  a  more  liberal 
dietary.  Of  course,  if  in  the  course  of  chronic  nephritis  acute 
hyperaemia  should  occur,  and  blood  again  appear  in  the  urine,  it 
is  obviously  and  formally  indicated  to  return  to  a  liquid  diet,  mainly 
of  milk,  until  all  acute  symptoms  have  again  disappeared.  It  is 
objected  to  the  increase  of  diet  in  chronic  nephritis,  that  there  are 
some  instances  on  record  in  which  long  persistence  in  a  milk  diet 
had  apparently  cured  the  disease.  George  Johnson,  for  example, 
has  cited  a  case  in  which  this  result  followed  after  a  period  of  six 
years. 

In  general,  nephritic  patients  are  better  off  without  alcohol  in 
any  form — still  there  are  exceptions.  In  men  and  women  of  middle 
life  who  have  been  accustomed  to  take  a  glass  of  wine  or  a  little 
whiskey  and  water  at  meals  for  many  a  long  year,  it  is  unwise,  as 
I  believe,  to  intermit  the  habit.  By  so  doing  their  appetite  and 
digestion  would  be  impaired,  they  would  take  less  food,  and,  more- 
over, become  introspective,  morbid,  or  depressed. 

In  regard  to  the  choice  between  spirits  or  a  good,  sound  wine  or 
light  beer,  I  believe  it  may  be  left  often  to  individual  fancy  or 
desire.  The  essential  matters  are  that  stimulants  should  be  taken, 
as  a  rule,  only  at  meals,  in  small  quantity,  and  diluted.  Of  course, 
if  there  has  never  been  the  habit  of  taking  alcohol  in  any  form 
witH  the  meals,  it  is  unnecessary  and  may  be  harmful  to  begin  it. 
In  instances  in  which  there  is  decidedly  lowered  heart  power, 
general  weak  circulation,  and  notable  exhaustion,  small  quantities 
of  alcohol,  both  as  food  and  stimulant,  should  be  given  for  a  time 
and  the  effect  upon  the  renal  condition  may  be  considered  secondary 
to  other  major  and  imminent  considerations.  Occasionally,  no 
doubt,  the  amount  of  albumin  diminishes  during  the  period  the 
patient  is  taking  some  astringent  drug.  It  always  seems  to  be  a 
post  hoc,  ergo  propter  hoc  proposition,  and  I  am  usually  of  the  opinion 
that  the  dietetic  and  other  general  rules  laid  down  and  observed 
have  been  more  useful  than  the  remedy  employed.  It  is  certain, 
in  any  case,  that  when  the  astringent  causes  inappetence  or  stomachal 
distress  it  should  be  intermitted.  Even  in  those  cases  in  which  an 
acute  process  has  intervened  and  there  is  quite  abundant  hsematuria, 
I  am  confident  light  diet,  warmth  in  bed,  and  absolute  physiological 
rest  as  far  as  may  be  to  the  diseased  kidneys  have  played  a  far 
more  important  and  beneficial  role  than  the  astringent  drug.    Just 
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as  in  interstitial  nephritis  our  greater  fears  come  frequently  from 
dangerous  ursemic  manifestations,  so  in  chronic  diffuse  nephritis 
at  a  later  stage  the  presence  of  large  dropsical  effusions  is  often 
a  source  of  much  anxiety.  In  the  lower  limbs  or  in  the  peritoneal 
cavity  they  occasion  much  discohifort,  but  they  do  not  threaten 
life  by  direct  interference  with  heart  action,  as  large  effusions  of 
the  pleurae  sometimes  do.  I  have  already  alluded  to  the  different 
medical  ways  of  relieving  this  condition,  their  indications  and 
objections.  To  repeat :  they  are  hot-air  baths  or  wet  packs,  possibly 
the  use  of  pilocarpine  in  minute  doses  hypodermically,  hydragogue 
cathartics  and  alkaline  diuretics.  Whenever  all  these  fail  and  the 
condition  of  the  patient  is  imminently  threatening  we  make  use  of 
surgical  procedures — i.  e.,  puncture  of  lower  limbs,  paracentesis  of 
abdomen,  or  aspiration  of  pleura,  according  to  what  seems  first 
of  all  required.  In  the  most  severe  dropsical  conditions  I  have  many 
times  tried  all  these  seriatim.  Uraemia,  especially  the  chronic  form, 
not  infrequently  occurs  in  chronic  nephritis  in  the  later  stages  when 
the  kidney  is  contracted.  It  should  be  treated  very  much  as  we 
do  the  dropsical  symptoms,  barring  the  surgical  procedures  just 
mentioned.  In  acute  uraemia  when  convulsions  appear,  purgatives 
and  the  hot  pack  may  be  employed.  Chloroform  inhalations  may 
also  be  used  immediately  to  shorten  the  attack.  I  am  not  con- 
vinced, however,  despite  much  testimony  to  the  contrary,  that  they 
will  accomplish  this  result.  The  use  of  morphine. in  the  treatment 
of  uraemic  convulsions  is  still  a  moot  question  before  the  profession. 
The  late  Dr.  A.  L.  Loomis  cordially  supported  its  use.  Professor 
Wm.  Osier  is  to-day  a  warm  advocate  of  its  employment,  and  holds 
that  he  has  never  seen  it  do  harm.  Delafield,  Musser,  and  Tyson 
endorse  its  use  in  certain  cases,  but  restrict  its  indications  somewhat. 
Tyson  believes  it  to  be  particularly  harmful  in  interstitial  nephritis. 

On  the  other  hand,  George  Johnson  and  Tirard  are  unqualifiedly 
opposed  to  its  use  in  chronic  nephritis  in  either  form,  and  claim 
that  as  a  result  of  hypodermic  injections  of  morphine  the  con- 
vulsions become  more  frequent  and  more  severe.  For  my  part, 
I  am  of  this  opinion  in  those  instances  in  which  the  convulsive 
seizure  is  accompanied  with  the  contracted  pupil.  Whenever  the 
pupil  is  dilated,  or  even  of  normal  size,  I  have  seen  small  or  moderate 
morphine  injections  of  evident  service.  In  the  other  instances  I 
have  seen  it  act  in  a  similar  way  to  that  pointed  out  by  Johnson. 

In  this  connection  I  would  add  that  I  am  much  pleased  to  note 
that  Holt,  in  the  last  edition  of  his  admirable  book  oh  Diseases  of 
Children,  emphasizes  the  indication  which  proceeds  from  the  size 
of  the  pupil  in  the  use  of  morphine  in  uraemia.  Morphine  injections 
may  indeed  be  given  and  promptly  followed  by  the  arrest  of  a 
convulsive  seizure.  Yet  too  often  this  arrest  is  but  the  prelude  of 
a  rapidly  fatal  ending.  Perhaps  this  sad  result  might  be  averted, 
as  suggested  by  B.  K.  Rachford,  if  immediately  after  the  use  of 
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morphine  blood  be  withdrawn  from  a  vein  and  followed  by  intra- 
venous saline  infusion.^ 

As  a  rule,  where  there  is  much  sleeplessness,  I  prefer  the  bromides 
to  chloral,  as  in  cardiac  weakness  the  latter  drug  is  invariably 
dangerous.  Whenever  the  condition  is  imminent  and  there  is  high- 
tension  pulse  and  a  fairly  vigorous  patient,  venesection,  followed 
by  intravenous  infusion  with  hot,  sterile,  saline  solution,  will  relieve 
acute  uraemia  at  times  as  nothing  else  will.  I  have  seen  almost 
miraculous  cures  from  this  procedure  which  I  have  had  occasion 
to  have  done  for  me  many  times.  There  are  numerous  occasions 
when  I  prefer  high  rectal  enemata  to  intravenous  infusions.  My 
experience  with  subcutaneous  injections  of  saline  solutions  is  not 
at  all  favorable.  They  are  far  more  painful  than  is  stated,  and 
their  immediate  or  remote  effects  upon  the  uraemic  poison  have  not 
appeared  to  me  as  desirable  as  those  derived  from  infusions  or 
enemata. 

One  very  important  precaution  in  the  use  of  saline  infusions  is 
to  guard  against  dilatation  of  the  right  heart,  a  complication  to 
which  Tyson  and  I  have  directed  attention.  The  indications 
proceeding  from  the  heart  and  pulse  in  chronic  uraemia  call  often 
for  a  heart  stimulant,  and  digitalis  and  strophanthus  are  frequently 
used. 

During  many  years  and  in  some  of  my  worst  cases  of  weak  heart 
relaxed  arteries,  dropsical  effusions,  and  insufficient  urination,  I 
have  found  Trousseau's  diuretic  wine  invaluable.  As  is  well  known, 
it  is  composed  of  digitalis,  squills,  juniper  berries,  acetate  of  potash, 
and  white  wine. 

We  are  sometimes  compelled  to  stop  all  medication  by  the  mouth 
in  view  of  uncontrollable  vomiting.  Life  is  then  supported  almost 
solely,  at  times,  with  nutrient  and  other  enemata.  What  I  have 
written  applies  in  general  terms  to  the  management  and  treatment 
of  chronic  nephritis  in  childhood  as  well  as  in  adult  life,  except 
that  hot  tub-baths  may  be  given  more  easily  and  safely  to  children 
than  to  men  and  women.  With  children  the  undue  use  of  hydragogue 
cathartics  on  account  of  their  weakening  effects  should  be  specially 
avoided.  On  the  other  hand,  they  bear  repeated  doses  of  mercury 
in  nephritis  perhaps  better  than  adults,  and  run  less  risk  of  saliva- 
tion. This  accident,  as  we  know,  should  be  dreaded  with  the 
latter,  on  account  of  their  extreme  susceptibility  to  the  physio- 
logical effects  of  the  drug  (Roberts). 

In  view  of  late  investigations  by  Widal  and  Javal,  it  would  seem 
as  if  it  were  most  desirable  to  suppress  entirely  the  use  of  salt  in  the 
dietary  of  patients  affected  with  acute  or  chronic  nephritis  whenever 
the  dropsy  is  considerable.  These  experimenters  have  also  shown 
the  great  value  of  theobromin  as  a  diuretic  to  diminish  albuminuria, 
and  to  benefit  the  general  condition  of  the  patients.    The  inferiority 

1  Medical  News,  March  15, 1902. 
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of  digitalis,  nitre,  and  squills  in  these  regards  is  insisted  upon. 
"A  mixed  diet,  the  authors  agree,  without  salt,  may  safely  be 
given  to  nephritics."^ 

Finally,  Dr.  McVail,  of  Glasgow,  reports  two  cases,  one  of  con- 
vulsions, the  other  of  coma,  in  which  successful  results  followed 
spinal  puncture  when  other  means  failed.  In  his  opinion  these 
instances  prove  that  convulsions  and  coma  in  acute  nephritis  are 
due  frequently  "to  the  sudden  increase  of  intracranial  pressure, 
and  not  to  ursemic  poisoning  of  nerve  centres."^ 


PALSY  OF  THE  EXTRAOCULAR  MUSCLES  IN  EXOPH- 
THALMIC GOITRE.' 

WITH   THE   REPORT    OF   A    CASE. 

By  William  Campbell  Posey,  M.D., 

OF  PHILADELPHIA. 

In  addition  to  the  usual  ocular  signs  which  constitute  part  of 
the  cardinal  symptoms  of  Graves'  disease — i.  e.,  the  exophthalmus 
and  the  so-called  Graefe,  Stellwag,  Dalrymple,  and  Mobius  signs, 
and  which  are  dependent  upon  various  inco-ordinations  and  weak- 
nesses of  certain  parts  of  the  nervous  mechanism  of  the  eye,  actual 
palsy  of  one  or  more  of  the  extrinsic  ocular  muscles  is  sometimes 
met  with.    The  notes  of  a  case  of  this  nature  are  appended. 

Sarah  L.,  a  housekeeper,  aged  forty-three  years,  was  brought  to 
the  service  of  the  writer  at  the  Polyclinic  Hospital  by  Dr.  O.  C. 
Heffner,  of  Pottstown,  Pa.,  in  October,  1902,  upon  account  of 
poor  sight  of  several  months'  duration.  The  patient  had  been  in 
rather  poor  health  for  ten  years  or  more,  suffering  from  palpitation 
of  the  heart  and  nervousness,  but  had  had  no  prolonged  or  serious 
illness  other  than  attacks  of  muscular  rheumatism.  Her  appetite 
was  good  and  her  bowels  regular;  she  still  menstruated  regularly, 
though  she  had  always  been  subject  to  more  or  less  uterine  trouble. 
She  had  had  seven  children,  five  of  whom  were  living  and  well;  she 
had  had  no  miscarriages.  She  said  that  her  sight  had  always  been 
good  until  two  months  before,  when  she  suddenly  saw  double, 
the  double  vision  persisting  without  remission  ever  since.  Though 
dizzy  at  times,  she  did  not  complain  of  nausea,  nor  was  she  subject 
to  attacks  of  vomiting.  She  had  suffered  considerably  from  supra- 
orbital and  temporal  head  pains  for  several  years,  which  were  at 
times  quite  violent. 

1  New  York  Medical  Journal,  November  7, 1903 ;  and  La  presse  m^dicale,  October  7, 1903. 
«  British  Medical  Journal,  October  24,  1903,  p.  1054. 

3  Read  before  the  Ophthalmological  Section  of  the  College  of  Physicians  of  Philadelphia' 
January  19,  1904. 
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She  was  not  aware  of  ever  having  had  a  sweUing  of  the  neck.  Dr. 
Heffner  had  noticed  a  prominence  of  the  eyes,  especially  of  the  left, 
for  several  months  previously.  Upon  examination  both  eyeballs 
were  found  to  be  slightly  proptosed,  the  left  being  slightly  more  so 
than  its  fellow.  As  shown  in  the  accompanying  photograph,  the 
palpebral  fissures  were  widened,  there  being  about  2  mm.  of  white 
sclera  showing  between  the  upper  lid  and  the  superior  border  of 
the  cornea  in  both  eyes.  It  was  noted  that  the  patient  fixed  with 
the  right  eye,  the  left  being  rotated  somewhat  downward  and  out- 


Exophthalmlc  goitre,  showing  exophthalmus,  the   Dalrymple    sign,  and  paralysis   ot   the 
external,  superior,  and  inferior  rectus  and  inferior  oblique  muscles  of  the  left  eye. 


ward.  The  Graefe  lid  sign  was  at  times  present  in  both  eyes,  but 
at  others,  though  carefully  searched  for,  it  could  not  be  demon- 
strated. When  the  patient  was  asked  to  follow  the  examiner's 
finger  in  testing  the  excursions  of  the  eyes,  it  was  found  that  the 
left  eye  could  not  be  rotated  above  the  median  line;  external  and 
internal  motion  also  was  restricted;  downward  movenjents  were 
good.  All  of  the  motions  in  the  right  eye  were  performed  normally. 
The  pupils  were  3  mm.  in  size  and  the  irides  responded  equally 
and  freely  to  light  and  accommodation  stimuli.  The  ophthalmoscope 
showed  about  1  D.  of  hypermetropia  in  each  eye  with  some  astig- 
matism.   The  optic  nerves  were  somewhat  gray,  but  there  was  no 
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neuritis.  The  retinal  veins  were  rather  fuller  than  normal  and 
pulsated  upon  the  disk  only.  Vision  equalled  5/6  in  the  right  eye 
and  5/9  in  the  left.    There  was  no  restriction  of  the  visual  fields. 

From  a  study  of  the  double  images,  it  was  apparent  that  there  was 
a  palsy  of  the  left  sixth  nerve  and  of  that  portion  of  the  third  nerve 
of  the  same  side  which  supplies  the  inferior  oblique  and  the  superior 
and  inferior  recti  muscles.  The  patient  was  referred  to  the  nervous 
clinic  of  the  hospital  for  further  study,  where  Dr.  Spiller  examined 
her,  with  the  following  result:  "Patellar  reflex  exaggerated  upon 
each  side.  Ankle  clonus  not  obtained  on  either  side.  Achilles 
reflex  in  Babinski  position  distinctly  exaggerated  on  each  side  and 
equal.  Babinski  reflex  doubtful  on  each  side,  toes  not  moving 
distinctly  in  either  direction  on  irritating  sole  of  foot,  tendency 
being  to  extension.  Resistance  to  passive  motion  in  lower  limb  not 
diminished  in  leg  or  thigh  on  either  side.  Sensation  for  touch  and 
pain  normal  in  all  parts  of  body.  Grasp  of  hand  normal  on  each 
side.  Triceps  tendon  reflex,  biceps  tendon  reflex,  and  wrist  reflex 
exaggerated  and  equal  on  each  side.  Gait  normal.  Station  erect, 
normal,  even  with  eyes  closed.  Motion  of  upper  limbs  normal  in 
all  directions.  Resistance  to  passive  movements  at  elbows  normal. 
Tongue  protruded  straight  in  median  line  and  movements  free  in 
all  directions;  no  marked  atrophy;  no  fibrillary  tremors.  Move- 
ments of  facial  muscles  normal  on  each  side.  Patient  has  difficulty 
in  drawing  either  corner  of  mouth  upward  separately,  but  in  showing 
teeth  the  muscles  of  mouth  are  drawn  up  well.  The  eyelids  are 
closed  normally  and  the  forehead  wrinkled  properly  on  each  side. 
Masseter  contracts  firmly  on  each  side.  Sense  of  smell  seems  to 
be  intact.  Hearing  seems  to  be  good  on  both  sides.  Pulse  110 
to  120.    Slight  prominence  of  thyroid." 

An  examination  of  the  urine  showed  specific  gravity  1026;  no 
albumin  or  sugar. 

A  diagnosis  of  Graves'  disease  with  the  unusual  finding  of  palsy 
of  the  extraocular  muscles  was  made,  and  with  the  concurrence  of 
Dr.  Spiller  the  patient  was  advised  prolonged  rest  in  bed  and 
specific  treatment.  This  was  adopted,  but  after  a  few  weeks'  trial 
__the  patient  tired  and  left  the  hospital  without  any  apparent  change 
in  her  condition. 

Instances  of  palsy  of  the  extraocular  muscles  in  Graves'  disease 
are  rare,  but  a  search  through  the  literature  reveals  a  number  of 
cases  somewhat  similar  to  the  one  just  reported.  Quite  lengthy 
reference  to  these  may  be  found  in  several  interesting  monographs, 
of  which  the  most  notable  are  by  Ballet,^  Liebrecht,^  Buschan,^ 
Mannheim,*  and  Mobius.^  It  would  appear,  from  the  cases  reported 
and  cited  by  these  authors,  that  the  paralysis  may  affect  a  single 

>  Gaz.  hebd.,  1888,  p.  558.  a  Klin.  Monatsbl.  f.  Augenheilkunde,  1890,  p.  492. 

s  Dissertation,  Leipzig  u.  Vienna,  1894.       *  Dissertation,  Berlin,  1894. 
6  Zeitschr.  f.  Nervenheilkunde,  vol.  i.  p.  460. 
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muscle  or  group  of  muscles  of  one  eye,  or  even  all  the  extrinsic 
muscles  of  one  eye;  and  that  occasionally  one  or  more  muscles  of 
both  eyes  are  simultaneously  affected.  Palsy  of  the  ciliary  muscle 
or  iris  is  not  recorded;  nor  of  any  of  the  associated  movements  of 
the  eyes  with  the  exception  of  reports  by  Schmidt-Rimpler^  and 
Vossius^  of  cases  of  paralysis  of  convergence.  Palsy  of  the  levator 
palpebrse  superioris  in  conjunction  with  palsy  of  the  other  branches 
of  the  third  nerve  is  rare ;  but  is  rather  more  common  without  such 
association.  The  palsy  may  come  on  early  in  the  course  of  the  dis- 
ease, but  in  most  cases  it  is  a  late  manifestation;  though  usually 
persistent,  it  may  be  but  a  transient  condition,  the  muscles  regaining 
their  full  strength. 

The  palsy  may  occur  without  paralysis  of  other  cranial  nerves, 
or  it  may  be  associated  with  a  similar  affection  of  one  or  more  of 
them;  thus  Bristowe^  has  recorded  the  case  of  a  young  man  who 
developed  the  symptoms  of  ophthalmoplegia  externa  three  years 
after  the  ordinary  symptoms  of  Graves'  disease  had  manifested 
themselves.  There  was  also  right  hemiansesthesia,  with  color 
blindness  and  loss  of  taste  and  smell  on  the  same  side,  some  palpita- 
tion and  dyspnoea  with  headache  and  sickness.  After  a  period  of 
some  months,  epileptic  fits  came  on,  and  later  on  hemorrhages 
from  both  ears.  Death  finally  occurred  from  bronchitis.  Autopsy 
was  negative. 

Similarly  in  a  case  reported  by  Warner*  there  was  binocular 
external  ophthalmoplegia  with  palsy  of  the  facial  and  trigeminal 
nerves.  Jendrassik^  saw  paresis  of  the  muscles  of  mastication  in 
addition  to  palsy  of  the  rotary  muscles  of  both  globes,  as  well  as 
most  of  the  muscles  of  the  face  and  palate.  Of  interest  in  this 
connection  also  are  four  cases  reported  by  Ballet:^  the  first,  the 
subject  of  severe  hysteria,  in  addition  to  ophthalmoplegia  externa, 
presented  a  number  of  bulbar  symptoms-^,  e.,  palsy  of  both 
facials  and  paresis  of  the  hypoglossus.  In  the  second,  also  the 
subject  of  severe  hysteria,  there  was  right-sided  hemiansesthesia 
and  loss  of  smell  and  taste  on  the  same  side.  Autopsy  showed  no 
visible  change  in  the  central  nervous  system.  In  a  third  case,  in 
addition  to  palsy  of  both  external  rectus  muscles,  there  was  right- 
sided  hemiplegia  and  hemiansesthesia,  with  epileptic  attacks.  The 
fourth  case  was  an  instance  of  ophthalmoplegia  externa  with  paresis 
of  the  facial  and  hypoglossus.  Chevalier^  saw  palsy  of  the  externi 
and  oblique  muscles  associated  with  disturbance  in  the  supply  of 
the  fifth  and  seventh  nerves  and  of  speech. 

In  a  case  of  Maude's*  the  lesion  seemed  to  spread  over  the  entire 

>  Nothnagel's  System,  1398.  *  Beitmge  zur  Augenheilkunde,  1895,  vol.  xviil. 

»  Brain,  1886,  p.  313.  <  Medical  Times  and  Gazette,  1882,  p.  540. 

'  Arch.  f.  Psych.,  1886,  vol.  xvii.  p.  301.  •  Loc.  cit. 

7  Thesis,  Montpellier,  1891. 

3  St.  Bartholomew's  Hospital  Reports,  1892,  vol.  xxvii. ;  also  Brain,  1892,  Autumn,  p.  424. 
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region  of  the  nuclei  of  tlie  extraocular  muscles,  and  those  neighboring 
upon  them,  paresis  of  the  external  rectus,  and  probably  of  the 
superior  oblique,  being  preceded  by  palsy  of  the  facial  and  quickly 
followed  by  general  ophthalmoplegia. 

Stellwag's^  case  was  one  of  paralysis  of  the  lateral  rotators  (the 
ocular  axes  being  parallel  and  convergence  undisturbed)  and  later 
palsy  of  both  externi  with  convergent  strabismus  and  diplopia 
developed  with  transient  anaesthesia  and  restricted  movement  of 
the  left  half  of  the  upper  legs. 

In  a  case  reported  by  F^r^ol,^  of  a  man,  aged  forty-one  years, 
six  months  after  the  appearance  of  the  initial  symptoms  of  exoph- 
thalmic goitre,  there  were  headache,  vomiting  and  dizziness,  tremor, 
with  disturbed  gait  and  a  disposition  to  face  to  the  right;  then 
diplopia,  the  result  of  right-sided  trochlearis  palsy.  There  was  also 
right-sided  diminution  of  motion  and  hyperalgesia,  while  on  the 
left  side  there  was  a  diminution  in  sensation  of  pain. 

In  a  recent  number  of  the  Deutsche  medicinische  Wochenschrift, 
August  13,  1903,  Voss,  of  St.  Petersburg,  has  reported  two  additional 
cases  of  palsy  of  the  extraocular  muscles  in  exophthalmic  goitre. 
The  palsy  in  the  first  case  had  affected  the  superior  and  external 
rectus  muscles  of  the  right  eye  and  the  inferior  and  external  rectus 
muscles  of  the  left  eye.  There  was  also  a  partial  palsy  of  the 
right  facial  nerve,  with  some  cerebral  symptoms. 

The  second  case  exhibited  multiple  lesions  in  the  muscles  of  both 
eyes,  the  superior  rectus  muscle  of  the  right  eye  being  particularly 
affected. 

The  same  author  refers  to  a  case  of  Bartholow  where  there 
was  ptosis  in  association  with  gangrene  and  neuritis  of  the  lower 
extremities. 

Dyson^  reported  a  case  of  a  man  with  the  symptoms  of  incipient 
Graves'  disease,  in  which,  in  addition  to  slight  exophthalmus  and 
Graefe  lid  signs,  there  was  slight  internal  convergent  strabismus 
and  dilatation  of  the  pupil  of  the  left  eye.  The  ]>atient  was  a 
chronic  alcoholic. 

Bruns*  saw  ptosis  on  the  left  side,  with  palsy  of  the  superior  recti 
in  both  eyes,  with  the  cardinal  symptoms  of  exophthalmic  goitre, 
but  as  the  patient  was  the  subject  of  a  chronic  nephritis,  it  was 
thought  that  the  nuclear  lesion  might  be  referable  to  this  source 
and  not  to  the  Graves  disease. 

Wilbrand  and  Saenger^  report  a  case  with  slight  ptosis  on  the 
left  side;  with  retraction  of  upper  lid,  with  Graefe  lid  sign,  upon  the 
right  side.    This  was  explained  by  a  bilateral  affection  of  the  nuclei 

'  Wien.  med.  Jahrb.,  1869,  p.  25. 

«  Gaz.  hebd.,  1889,  p.  112. 

8  British  Medical  Journal,  January  15, 1887. 

*  Anzeigen  zur  ZeitsChrift  fiir  Psychiatrie,  Bd.  Ix.,  Heft  5. 

*  Die  Neurologic  dea  Auges,  vol.  1.  p.  47. 
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of  the  levator — i.  e.,  an  irritation  of  the  levator  on  the  right  and 
a  palsy  on  the  left  side. 

De  Giovanni^  has  reported  a  case  of  unilateral  exophthalmus, 
as  a  consequence  of  palsy  of  the  extraocular  muscles,  especially  of 
the  rectus  superior,  in  which  goitre  and  other  classical  symptoms 
of  Graves'  disease  were  present. 

In  addition  to  these  cases  of  more  or  less  complete  ophthal- 
moplegia externa,  others,  though  more  uncommon,  of  palsy  of  a 
single  eye  muscle  have  been  reported.  These  have  been  grouped 
by  Buschan^  as  follows: 

1.  Cases  in  which  diplopia  was  complained  of,  but  the  muscles 
at  fault  not  ascertained:  Trousseau  Smith,  Chvostek,  Stellwag, 
Impaccianti,  Striimpell,  F.  Miiller,  and  Lang-Pringle. 

2.  Cases  of  palsy  of  the  rectus  internus:  West,  Homen,  Cohen, 
Westedt  and  Romberg,  rectus  interni  of  both  eyes;  Schoch  and 
Rothmann,  rectus  internus  and  externus. 

3.  Cases  of  palsy  of  the  rectus  externus:  Kurella,  Mackenzie 
(several  cases),  Eulenburg,  Stellwag,  Makeig  Jones,  Liebrecht, 
Dyson,  Ballet,  and  Cohen. 

4.  Cases  of  palsy  of  the  rectus  superior:  SoUier,  Fischer- 
Degranges,  Kahler,  Roth,  Schlesinger,  and  Chvostek. 

5.  Cases  of  palsy  of  the  trochlearis:     F^rdol. 

6.  Cases  of  palsy  of  the  levator  palpebrae  of  both  eyes:  Maude 
and  West. 

It  is  evident  from  a  recital  of  these  cases  that  palsy  of  the  extra- 
ocular muscles  is  not  of  very  rare  occurrence  and  as  such  is  not 
to  be  considered  as  accidental  but  rather  as  part  of  the  morbid 
process  of  Graves'  disease.  Just  what  this  part  is  and  what  the 
character  and  where  the  seat  of  the  lesion  may  be,  cannot  in  the 
still  uncertain  state  of  our  knowledge  regarding  the  nature  of 
CJraves'  disease  be  asserted  with  certainty,  though  it  would  appear 
at  least  that  in  those  cases  where  there  was  more  or  less  complete 
ophthalmoplegia  externa,  and  especially  in  those  in  which  there 
were  associated  lesions  in  the  facial,  hypoglossus  and  glosso- 
pharyngeal nerves,  that  the  palsy  was  of  central  origin,  originating 
in  the  nerve  nuclei.  This  reference  of  the  palsies  to  an  involvement 
of  the  nerve  nuclei  is  an  observation  of  great  interest  bearing  upon 
the  pathology  of  Graves'  disease,  for  it  is  additional  proof  of  the 
central  origin  of  the  affection;  and  while  the  nature  of  the  morbid 
process  in  the  nuclei  which  occasions  the  extraocular  palsies  is  still 
to  be  determined  it  is  probable,  as  the  palsies  are  sometimes  transient 
and  the  autopsies  which  have  been  made  (Bristow,  Ballet)  have 
failed  to  reveal  any  visible  pathological  change,  that  the  morbid 
process  is  only  functional,  consisting  of  an  irritation  of  the  centres 

1  Referat  aus  der  Deutscben  medicinal  Zeitung,  1889,  No.  98,  p.  1148. 
*  Dissertation,  Leipzig  and  Vienna,  1894. 
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by  toxins  which  may,  as  evidenced  by  the  pathological  changes 
which  occur  in  the  thyroid  gland  in  so  many  of  these  cases,  be 
generated  in  the  system  as  the  result  of  some  perversion  in  the 
normal  action  of  that  structure. 


SKETCH  OF  THE  EXTERNAL  APPEARANCES  OF  UVEITIS 
FROM  CONGENITAL  SYPHILIS.' 

By  Charles  A.  Oliver,  A.M.,  M.D., 

OP    PHILADELPHIA. 

The  accompanying  sketch,  made  by  Miss  Paula  Himmelsbach, 
of  this  city,  is  so  faithful  a  representation  of  the  ocular  changes 
visible  externally  in  uveitis  from  congenital  syphilis  that  it  is  here- 
with reproduced. 

I  first  saw  the  patient  some  fourteen  years  ago,  when  she  came 
to  the  clinic  of  Dr.  William  F.  Norris,  at  Wills  Eye  Hospital.  At 
that  time  she  was  a  small,  somewhat  deformed  girl  of  ten  years  of 
age,  who,  presenting  all  the  stigmata  of  inherited  syphilis,  came  to 
be  treated  for  a  gross  attack  of  interstitial  inflammation  of  the  left 
cornea,  the  right  one  having  been  attacked  and  apparently  cured 
in  three  or  four  months'  time  some  three  years  previously. 

I  did  not  again  see  her  until  two  years  ago,  when  she  reported 
to  my  own  clinic  at  the  hospital  to  obtain  a  re-correction  for  lenses 
which  she  had  obtained  in  the  eye  dispensary  of  the  Jefferson 
Medical  College  some  six  years  previously,  and  which  had  been 
uncomfortable  for  about  three  or  four  months'  time. 

In  the  woman  I  recognized  the  child  of  fourteen  years  before: 
the  same  scaphoid  curve  of  the  face;  the  sunken  nasal  bridge;  the 
cicatrices  at  the  angles  of  the  badly-shaped  mouth;  the  misshapen 
jaw;  the  large  protruding  eyeballs,  and  the  protuberant  forehead 
— all  made  an  indelible  physiognomical  picture.  Small,  active, 
quick  and  energetic,  she  seemed  not  to  have  developed  or  grown 
from  what  I  had  once  known  her;  this  in  spite  of  marriage  and 
delivery  by  Csesarean  section  some  several  months  previously  of  a 
living  full-term  and  apparently  healthy  child. 

Her  teeth,  which  were  small  and  badly  developed,  gave  none  of 
the  gross  classical  signs  of  configuration,  though  the  family  his- 
tory, which  I  had  obtained  when  I  first  saw  her,  was  undoubtedly 
that  of  parental  syphilis  with  its  evil  effects  upon  this  and  two  other 
later  children. 

Corrected  vision  and  accommodation  were  normal.    Color  percep- 

1  Exhibited  at  the  March,  1904,  meeting  of  the  Section  on  Ophthalmology  of  the  C^oHege  of 
Physicians  of  Philadelphia. 
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tion  was  good,  though  possibly  there  were  some  shght  uncertainty 
in  the  finer  differentiations  of  greens  and  reds.  The  visual  fields 
were  somewhat  contracted  concentrically.  The  pupils  were  irregu- 
lar (two  by  three  millimetres  in  size);  the  irides,  which  were  mark- 
edly depressed,  were  prompt  in  their  various  reactions.  The  ante- 
rior chambers  were  deepest  in  the  positions  corresponding  with 
their  angles  and  the  pupillary  areas.  There  were  not  any  synechia 
nor  marks  of  previous  ones.  The  iris  stroma  was  thinned,  and 
the  crypts  were  stretched  and  elongated  in  many  places.  The 
movements  of  the  eyelids  were  normal.  The  action  of  the  exterior 
ocular  muscles  was  good  in  all  of  the  ordinary  physiological 
directions. 

The  corneae  presented   some   fine   canalization  which  could  be 
discerned  only  by  most  careful  focusing.     The    corneal   borders 
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were  densely  hazed,  particularly  above,  the  dense  ring-like  opacity 
passing  into  comparatively  clear  though  excessively  thinned  and 
protuberant  peripheral  borders.  The  intraocular  media  were 
transparent.  The  retinae  and  underlying  chorioids  were  in  com- 
paratively good  condition,  with  the  exception  of  a  few  fine  inflam- 
matory sequelae  and  degeneration  scars,  which  were  situated  well 
anteriorly  and  to  the  lower  inner  quadrants  of  the  membranes. 
In  places  the  ciliary  regions  were  thinned  and  opalescent,  but 
there  were  not  any  distinct  ectasiae.  The  anterior  scleral  veins, 
and,  in  places,  the  corresponding  overlying  subconjunctival  and 
conjunctival  ones,  were  engorged  and  tortuous.  The  eyeballs 
were  rather  large,  though  apparently  symmetrical  in  their  relative 
diameters. 
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ACTINOMYCOSIS  OF  THE  TONSILS, 

WITH   SOME  REMARKS, ON  THE   PORTALS   OF  INFECTION. 

By  Jonathan  Wright,  M.D,, 

OF    NEW   YORK    CITY. 

(From  the  Throat  Department  of  the  Pathological  Laboratory  of  the  Manhattan  Eye  and  Ear 

Hospital.) 

The  only  report  I  can  find  in  literature  of  the  lesion  in  this  situa- 
tion is  by  Ruge,  in  1896,^  a  member  of  Gerhardt's  clinic.  He 
described  four  cases,  which,  wonderful  to  say,  he  discovered  by 
the  microscopic  examination  of  only  twenty-five  tonsils.  He 
suggested  that  systematic  examinations  of  excised  tonsils  would 
more  frequently  reveal  the  condition.  On  a  reference  to  my 
index  I  find  that  I  have  examined  microscopically  hypertrophied 
faucial  tonsils  from  more  than  seventy-five  cases.  This  is  the 
only  one  in  which  an  actinomycotic  clump  was  present  in  the 
sections.  It  is  possible  of  course  that  if  the  whole  of  every  tonsil 
was  reduced  to  sections,  something  of  Ruge's  prediction  might  have 
been  observed.  The  clumps,  or,  as  the  Germans  call  them,  the 
"drusen,"  are  not  to  be  mistaken  by  anyone  accustomed  to  histo- 
logical work.  In  a  search  through  the  Centralhlatt  fiir  Laryngologie 
since  its  first  number,  a  matter  of  twenty  years,  only  one  other 
reference  was  found  to  the  existence  of  a  local  lesion  of  actinomycosis 
in  the  tonsil,  though  abscesses  and  infiltrations  around  the  jaws  and 
neck  are  cited  in  great  abundance.  With  the  report  of  this  case  I 
am  famiUar  only  in  references,^  it  having  been  pubUshed  originally 
by  Lesin  in  the  Russian  Wratsch.  This  latter  case  died  of  cerebral 
involvement  and  a  focal  abscess  was  found  in  one  tonsil  and  a  scar 
in  the  other.  Ruge  concluded,  from  the  fact  that  his  cases  pre- 
sented no  lesion  elsewhere  and  had  no  subsequent  trouble  after 
excision  of  the  tonsils,  they  could  only  be  something  that  resembled 
actinomycosis,  and  reported  them  under  the  title  "Ueber  Actino- 
myces-ahnHche  Gebilde,"  etc. 

Therefore,  if  rarity  of  occurrence  is  any  excuse  for  the  publication 
of  this  case,  I  might  be  justified  on  that  ground  alone,  but  a  "rare 
case"  which  fits  into  no  category  and  teaches  no  lesson  furnishes 
idle  reading  and  is  a  futile  labor  for  the  author.  The  fewer  such 
facts  a  man  has  to  put  in  his  mental  storehouse  the  better. 

It  is  my  interest  in  the  suggestiveness  of  this  case  which  induces 
me  to  bring  it  before  you  for  consideration.  Incidentally  it  illus- 
trates one  point  which  I  have  attempted  to  emphasize  on  many 
occasions,  and  that  is  the  desirabiUty  of  examining  microscopically 

1  Zeitsch.  f.  klin.  Med.,  1896,  No.  30,  p.  529. 

2  Centralbl.  f.  Laryngologie,  1895,  No.  11,  p.  901 ;   Baumgarten's  Jahresbericht,  No.  10,  p.  454. 


wkight:  actinomycosis  of  the  tonsils.  75 

absolutely  all  tissue  removed  from  the  nose  and  throat  in  the  routine 
of  either  hospital  or  private  practice. 

This  case  was  a  boy,  aged  twelve  years,  who  came  into  the  cUnic  of 
the  Manhattan  Eye  and  Ear  Hospital,  in  the  service  of  Dr.  Lewis  A. 
Coffin,  for  enlarged  tonsils.  They  were  cut  out  by  Dr.  W.  N.  Hub- 
bard, one  of  the  assistant  surgeons,  and  the  boy  went  on  his  way 
rejoicing,  was  well  a  month  later,  and  still  remains  so,  no  metastasis 
having  as  yet  shown  itself.^ 

Fig.  1. 


Camera  lucida  drawing  of  a  section  of  a  tonsil,  showing  under  low  power  an  abscess  cavity 
containing  masses  of  actinomyces.  At  a  is  seen  the  beginnimg  of  the  growth  of  a  colony  in 
one  of  the  lymph  nodes.  There  is  a  larger  number  of  lymph  nodes  than  usual  in  tonsillar 
hypertrophy. 

In  the  routine  of  the  clinic  these  tonsils  were  put  in  formalin  and 
later  in  alcohol,  embedded  in  celloidin,  cut  in  sections,  and  stained 
in  hsematoxylin-eosin.  Subsequently  the  whole  tonsil  was  sectioned, 
but  only  the  one  cavity  was  found.  With  the  various  microscopic 
appearances  of  that  we  are  here  concerned. 

In  Fig.  1  it  will  be  seen  the  section  traverses  the  whole  tonsil  cov- 
ered with  the  usual  striated  squamous  epithelium,  with  Uttle  or  no 
keratosis.  What  is  apparently  an  abscess  cavity  first  attracts 
attention.  It  occupies  a  comparatively  large  area  in  the  tonsil.  In 
its  cavity  are  seen  the  peculiar  striated  kernels  which  have  at  their 

1  I  am  unable  to  conjecture  whether  Ruge's  cases  were  actinomycosis  or  not.    In  view  of  the 
variations  in  the  toxicity  of  the  different  members  of  the  group  with  the  same  morphology 
and,  indeed,  from  the  cHnical  histories  of  such  cases,  excision  of  a  focus,  even  when  only 
moderately  complete,  frequently  prevents  recurrence. 
yoi..  128,  NO.  1.— JULY,  1904,  6 
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centre  a  blurred  appearance  and  a  yellowish  tinge  at  the  surface, 
taking  the  hsematoxylin  stain  very  faintly.  A  closer  examination 
reveals  the  striations  more  marked  at  the  edges.  (The  artist  has 
drawn  them  somewhat  schematically  in  this  figure.)  They  are 
seen  not  only  free  in  the  cavity,  but  less  distinctly  along  its  walls, 
the  granular  masses  making  the  picture  indistinct. 

Under  a  higher  power  there  is  seen  in  Fig.  2  the  edge  of  one  of 
these  striated  clumps  and  the  peculiar  branching,  club-shaped  rays 
of  the  actinomyces  group  appear,  and  through  the  blur  and  granula- 
tion of  the  interior  of  the  clump  one  can  make  out  the  lace  network, 
which  is  so  characteristic.  Around  the  ends  of  the  ray  or  terminal 
filaments,  which  are  variously  described  as  loops  and  club-shaped 

Fig.  2. 


Camera  lucida  drawing  under  high  power  of  the  edge  of  one  of  the  masses  of  actinomyces 
lying  in  the  abscess  cavity.  The  drawing  does  not  give  very  accurately  the  "  granulation  "  of 
the  mass. 

ends,  are  to  be  seen  groups  of  much  swollen  leukocytes  whose  nuclei 
are  granular  or  fragmented.  When  we  come  to  examine  the  edge  of 
the  cavity  we  find  that  it  is  lined  with  a  very  greatly  proliferated  epi- 
thelium. In  Fig.  3  it  is  seen  that  this  proliferation  differs  markedly 
from  that  seen  in  crypts  filled  with  the  leptothrix.  There  is  here 
no  appearance  of  keratosis,  but  the  fringe  of  epithelium  is  faint  and 
very  deep,  enclosing  islands  of  connective  tissue.  The  nuclei  of  the 
epithelial  cells  are  also  fragmented.  It  has  the  appearance  of  the 
epithelium  around  an  old  syphilitic  or  lupoid  ulcer.  The  ends  of  the 
actinomyces  are  pointed  directly  into  the  epithelium  and  invading 
it,  apparently,  as  it  breaks  down  by  granular  degeneration.  Yet  evi- 
dently the  epithelium  continues  to  proliferate  under  some  stimulus, 
encroaching  upon  and  surrounding  islands  of  connective  tissue. 
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which  doubtless  at  first  contained  round  lymph  cells.  These 
apparently  gave  way  first  to  the  "granulation"  process,  to  which 
the  reticulum  is  also  succumbing. 


Fig.  3. 


Camera  lucida  drawing  under  high  puvvci,   showing  the  hyperplasia  of   the  epithelium  of 
crypt  and  the  "granulation  "  due  to  the  influence  ot  the  adjacent  clump  of  actinomyces. 


Fig.  4. 


ProUferation  of  the  epithelium  of  the  crypi.  The  degeneration  and  the  granular  condition 
of  the  cells  renders  the  epithelium  atypical  and  indistinct,  a.  Actinomyces  clumps,  e.  Epi- 
thelium.   I.  Lymphoid  tissue. 


It  is  apparent  therefore  that  we  have  here  the  infecting  germ 
lodged  in  a  tonsillar  crypt.  After  a  longer  or  shorter  time  it  began 
to  multiply  and  excrete  a  toxin  which,  while  it  stimulates  the  prolifer- 
ation of  the  bordering  epitheUum,  gradually  leads  to  its  disintegra- 
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tion  at  the  surface.  The  cavity  of  the  crypt  is  thus  painlessly 
enlarged,  as  there  is  no  pressure,  and  the  epithelium  encroaches  on 
the  subjacent  tissue.  It  is  regularly  the  history  of  these  actinomy- 
cotic abscesses  wherever  they  form  that  they  produce  no  pain. 
Neither  do  they  form  much  pus,  and  the  infection  is  not  a  mixed 
one.  It  is  safe  to  believe  that  this  proliferation  of  the  epithelium 
has  some  influence  in  keeping  the  actinomyces  from  invading  the 
subjacent  lymphoid  tissue,  and  we  may  thus  understand  why, 
without  an  abrasion,  skin  infection  is  such  a  rare  occurrence. 

In  the  warmth  and  moisture  of  a  tonsillar  crypt  in  this  case  this 
was  an  insufficient  protection,  for  if  you  will  refer  again  to  Fig.  1 
you  will   perceive  that   the  lymph  nodes  are  more  swollen  and 

Fig.  6. 


Camera  luclda  drawing  under  high  power  of  the  colony  seen  at  a  in  the  low-power  drawing 
of  Fig.  1.  The  fragmentation  and  brealting  down  of  the  lymph  cells  around  the  bundle  of 
mycelial  threads  is  very  evident,    b.  Branching  of  the  filaments,    c.  Edge  of  thellymph  node. 

prominent  in  the  section  than  usual,  and  that  in  one  of  them  at 
a  distance  from  the  affected  crypt  there  is  seen  at  a  an  area 
small  in  size.  Under  the  microscope  it  has  the  same  blurring  and 
the  same  faint  yellowish  tinge  with  the  low  power  as  do  the  clumps 
in  the  crypt. 

When  we  examine  this  spot  with  a  high  power  (Fig.  5)  we  see 
some  parallel  threads,  without  joints,  but  with  a  tendency  to  branch. 
You  will  note  that  at  6  there  is  no  fragmentation  at  the  ends  of  the 
small  branch,  but  at  the  terminal  points  of  the  larger  and  chief 
bundle  you  will  note  a  destructive  fragmentation  of  the  nuclear 
material  of  the  lymph  cells.  Elsewhere  in  the  node  these  are 
normal. 

A  great  deal  has  been  written  both  as  to  the  disease  actino- 
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mycosis  in  man  and  in  cattle,  and  as  to  the  morphology  and  classi- 
fication of  the  organism  with  which  the  disease  is  associated/ 
While  it  is  said  by  Israel  that  von  Langenbeck  observed  the  disease 
in  1845,  and  various  others  from  time  to  time  referred  to  the  con- 
dition, its  nature  was  not  recognized  until  the  rise  of  modern  bac- 
teriology. Since  then  various  names  have  been  suggested  for  the 
organism.  It  has  been  called  a  streptothrix,  cladothrix,  oospora, 
but  the  name  actinomyces,  suggested  by  the  botanist  Harz,  has 
remained  on  the  whole  the  one  usually  employed.  MacCallum 
and  others  have  used  the  aflBx  asteroides  to  designate  the  appear- 
ance of  the  clumps,  or  asterisk-Uke  "drusen."  It  was  Bollinger^ 
who  first  observed,  in  1876,  a  microphyte  in  the  lumps  which  are  so 
often  seen  about  the  jaws  of  cattle,  and  referred  the  organism  to 
Harz  for  a  name.  In  the  same  year  Israel  described  the  disease  in 
man,^  but  did  not  connect  it  with  the  cattle  affection.  This  was 
pointed  out  by  Ponfick*  in  1879.  Classified  at  first  among  the 
fungi,  it  was  supposed  to  be  insusceptible  of  artificial  culture. 
Although  Johne  failed  in  1882,*  a  more  successful  attempt  was 
made  by  Bostrom  in  1885.^ 

Since  then  numerous  and  varied  experiences  with  its  life  forms 
and  different  culture  media  have  led  to  much  discussion.' 

I  do  not  propose — ^indeed  I  am  not  able — to  refer  to  all  the  varia- 
tions in  the  pleomorphism  of  the  organism.  Sufiice  it  to  say  that  it 
appears  under  various  conditions  as  a  streptothrix  or  strepto- 
bacillus,  long  threads  sometimes  straight,  sometimes  in  loops, 
sometimes  in  such  short  rods  that  they  resemble  cocci.  Club- 
shaped  branching  appearances  are  shown  in  my  drawings.  As  I 
understand  it,  the  question  of  spore  formation  has  not  been  fully 
settled.  Mertens*  declares  that  their  presence  has  not  been  proven, 
while  the  contrary  is  asserted  by  Berard  and  Nicolas  (ibid.). 

It  seems  the  drift  of  recent  opinion  that  "a,  number  of  different 
micro-organisms  may  cause  the  typical  disease  picture."*  Not  only 
is  this  the  opinion  of  Dr.  W.  T.  Howard,  but  more  recently'"  we  are 
to  infer  from  the  researches  of  the  same  observer,  supported  by 
the  testimony  of  others,  that  there  are  varieties,  indistinguishable 

'  A  reference  to  the  indices  of  the  Centralblatt  f.  Bakteriologie,  the  Centralblatt  f.  Laryn- 
gologie,  and  Baumgarten's  Jahre8l)€richt  will  put  anyone  on  the  track  of  practically  all  that 
has  been  written  on  the  subject  in  twenty-five  years. 

2  Centralblatt  f.  d.  med.  Wissensch.,  1877,  No.  27. 

■>  Virchow's  Archiv,  Bd.  Ixxiv.  •»  Berl.  kiln.  Woch..  1879,  p.  847. 

6  Deutsche  Zeitsch.  f.  Thiermed.,  1882,  Bd.  Tii.  «  Berl.  klin.  Woch..  No.  1. 

'  The  latest  contribution  I  have  seen  being  the  article  on  the  subject  by  Llgnieres  and  Spitz, 
under  the  title  "  Contribution  k  l'6tude  a  la  classification  et  k  la  nomenclature  des  affections 
connues  sous  le  nom  d'actinomycose."    Centralbl.  f.  Bakt.,  I.  Abt.  Originale,  1904,  No.  S,  Bd. 

XXXV. 

»  Centralbl.  1.  Bakt.,  1901,  No.  16,  Bd.  xxix. 

»  Howard.    Actinomycosis  of  the  Central  Nervous  System,  Journal  of  Medical  Kesearch 
May,  1903. 
'•>  Ibid.,  January,  1904. 
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morphologically  from  pathogenic  forms,  which  are  entirely  harm- 
less and  non-pathogenic  in  animals,  Howard  having  found  such 
fungi  growing  in  various  samples  of  vaccine/ 

As  yet  it  remains  undecided  whether  these  varieties  can  be  dis- 
tinguished by  culture  methods,  and  at  present,  so  far  as  I  know, 
observation  of  inoculation  of  animals  and  a  study  by  culture  methods 
of  cases  occurring  in  man  furnish  the  most  promising  fields  of 
differentiation.  It  is  only  fair  to  say  that  so  recent  a  writer  as 
Mertens^  agrees  with  the  earlier  statements  of  Pfeiffer  that  the 
division  of  actinomyces  even  iiito  two  varieties  seems  unwarranted, 
but  it  would  seem  from  the  work  of  Silberschmidt  (quoted  by  How- 
ard) and  Ligni^res  and  Spitz  that  this  opinion  is  now  untenable, 
Howard  quoting  Lachner-Sandoval  to  the  effect  that  there  are  as 
many  as  twenty-five  varieties  of  ray  fungi. 

As  to  the  tinctorial  reactions:  "Mycelium  and  spores  stain  by 
Gram  and  retain  carbol-fuchsin  after  treating  with  20  per  cent, 
sulphuric  acid."  "  In  sections  stained  with  hsematoxylin  or  methy- 
lene blue  the  colonies  are  finely  granular,  and  stain  homogeneously 
with  the  blue  stain  "  (Howard).^  On  the  contrary,  MacCallum^ 
says:  "The  staining  is  not  regular  or  homogeneous,  and  one  fre- 
quently finds  clear  unstained  areas,  almost  like  spores  in  some 
bacilli,  or,  on  the  other  hand  and  more  commonly,  only  granular 
bodies  along  the  course  of  the  filaments  take  the  stain,  so  that  the 
organism  looks  like  a  dotted  line,  sometimes  with  a  faint  outline  on 
each  side  of  the  row  of  dots.  These  fine  grains  are  irregular  in 
form  and  do  not  suggest  spores." 

Other  observers  also  differ  in  so  far  as  they  look  upon  some  of  the 
granules  as  spores  or  cocci  forms  or  fragments  of  degeneration. 

A  very  much  more  interesting  and  directly  suggestive  part  of  the 
subject  is  the  conclusion  toward  which  a  study  of  its  morphology 
and  its  culture  has  led  many  observers  as  to  its  classification  and 
its  affinities  to  other  organisms.  Some  of  its  pathogenic  charac- 
teristics, as  we  shall  see  later,  are  also,  to  say  the  least,  very  suggestive 
in  this  respect. 

To  quote  again  from  MacCallum:  "The  organisms  show 
affinities  on  the  one  hand  with  the  bacteria  and  on  the  other  with 
the  fungi.  .  .  .  Their  size  approaches  more  nearly  that  of  the 
bacteria  than  that  of  most  fungi,  and  they  stand  nearer  to  the  bac- 
teria than  to  the  fungi  from  the  fact  that  their  filaments  do  not,  as 
in  the  fungi,  consist  of  tubules  with  doubly  contoured  wall  and 
divided  into  segments  by  septa.     They  resemble  the  fungi,  how- 

1  It  is  quite  possible  that  Ruge's  cases  were  really  the  actinomyces  which  had  failed  to 
penetrate  the  tissues,  owing  to  their  feeble  toxicity  toward  their  hosts.  In  my  own  case, 
though  growing  in  a  lymph  node  at  one  place,  the  organism  may  have  been  but  feebly 
pathogenic. 

2  Loc.  cit.  '  Loc.  cit. 
*  Centralbl.  f.  Bakt.  Originale,  1902,  No.  12,  Bd.  xxxi. 
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ever,  in  being  branched  structures  which  produce  under  certain 
conditions  fine  conidia  on  their  terminal  filaments." 

We  may  omit  here  any  extended  reference  to  its  aflSnities  morpho- 
logically with  the  Klebs-Loeffler  diphtheria  bacillus.  The  subject 
has  received  some  attention  from  Silberschmidt*  and  others. 

A  much  more  interesting  subject  for  consideration  is  its  relation- 
ship to  the  tubercle  bacillus.  As  long  ago  as  1888  Metschnikoff 
drew  attention  to  the  variations  in  the  morphology  of  the  tubercle 
bacillus,  and  Czaplewski  still  further  elaborated  the  subject  in  1891. 
Metschnikoff  declared  that  the  tubercle  bacillus  was  not  the  final 
stage,  but  represented  a  condition  in  the  developing  cycle  of  a 
thread-Uke  bacterium.  He  showed  the  branching  of  the  bacillus 
and  the  bud-like  projections  sometimes  seen  even  in  human  tubercu- 
lous sputum.  Mafucci  demonstrated  the  same  appearances  more 
often  seen  in  fowl  tuberculosis.  Fischl,  in  1893,  showed  that  these 
forms  occasionally  occurred  in  pure  cultures,  and  seems  to  have 
been  the  first  to  call  attention  to  the  resemblance  of  the  bacillus  in 
this  form  to  the  actinomyces.  A.  Coppen  Jones,^  from  whose 
work  I  have  quoted  the  above,  in  1895  pointed  out  characteristics 
common  to  both  the  organisms,  and  the  details  are  beautifully 
shown  in  his  plates.  Pettersson'  in  1899  drew  attention  to  the 
culture  affinities  of  the  acid-resisting  bacilli,  and  more  recently 
Abbott  and  Gildersleeve*  have  again  returned  to  the  subject  and 
remarked  upon  the  "  actinomyces-like  development  of  some  of  the 
acid-resisting  bacilli."  It  must  be  remembered  that,  besides 
various  modifications  in  the  pathogeny  of  the  tubercle  bacillus 
itself,  the  human,  the  bovine,  the  fowl,  the  fish,  the  turtle  tubercle 
bacillus,  there  are  the  morphologically  and  in  cultures  closely  allied 
grass,  hay,  and  butter  bacillus,  which  have  no  pathogenic  properties 
at  all,  though  the  above  authors  have  shown  a  slight  amount  of 
tissue  change  occurring  when  they  are  injected.  Indeed,  so  far  as 
pathogenesis  to  man  is  concerned,  we  have  in  the  group  a  steadily 
progressive  series  of  organisms  from  the  harmless  butter  bacillus  of 
Rabinowitsch,  through  the  turtle  and  fish  baciUi,^  to  the  bovine  and 
human  bacilli,  concerning  the  mutual  virulence  of  which  war  has 
lately  been  waging 

We  know  with  much  less  accuracy  the  interrelationship,  as  to 
pathogenesis,  of  the  various  members  of  the  actinomyces  group  of 
baciUi,  but  we  have  some  reason  to  beUeve  that  a  similar  series  will 
be  revealed  in  this  family  of  organisms.  Abbott  and  Gildersleeve 
have  shown  that  the  grass  and  hay  bacilU  injected  in  animals  form 
in  clumps  with  granular  leukocytes  around  them  in  a  manner  similar 
though  not  identical  with  the  actinomyces  clumps. 

1  Deutsche  med.  Woch.,  1901,  No.  47.  «  Centralbl.  f.  Bakt.,  Nos.  1  and  2,  Bd.  xvii. 

3  Berlin,  klin.  Woch.,  1899,  No.  26. 

*  Centralbl.  f.  Bakt.  Origlnale,  1902, 1st  Abt.,  Bd.  xxxi. 

'  Friedraann,  Centralbl.  f.  Bakt.  Origlnale,  1903,  Nos.  7  and  8,  Bd.  xxxiv. 
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Finally,  the  actinomyces  is  essentially  an  aerobic  organism,  and 
it  has  been  shown  by  Coppen  Jones,  most  recently  supported  by 
Wollbach  and  Ernst,^  that  the  tubercle  bacillus  growing  on  a  favor- 
able medium  shows  more  frequently  the  branched  forms  when  the 
access  of  oxygen  to  the  culture  is  most  free.  Whether  the  ray- 
fungus,  on  the  contrary,  shows  more  forms  analogous  to  the  usual 
forms  of  the  tubercle  bacillus  when  its  culture  medium  is  poor  and 
the  access  of  oxygen  limited,  I  am  unable  to  ascertain.  Suffice  it 
to  say,  as  to  classification,  that  generically  these  two  microphytes 
seem  closely  related  and  stand  between  the  lower  and  higher  forms 
of  microbic  life.  To  use  expressions  current  in  German  literature, 
the  actinomyces  is  a  "facultatlv-parasite,"  the  tubercle  bacillus  a 
"facultativ-saprophyte,"  i.  e.,  they  both  grow,  though  with  difficulty, 
the  former  within  and  the  latter  without  the  animal  body.  Con- 
versely the  actinomyces  grows  readily  on  plants  and  the  tubercle 
bacillus  readily  in  animals. 

It  is  necessary  to  say  a  word  of  the  occurrence  of  actinomyces  in 
nature  and  of  the  source  whence  man  derives  the  organism  when 
infected.  It  was  formerly  surmised,  after  Ponfick  had  shown  the 
disease  in  man  was  identical  with  the  more  common  infection  in 
cattle,  that  man  derived  it  direct  from  the  latter,  and,  as  usual,  it 
was  claimed  in  Germany  that  American  cattle  were  more  commonly 
affected  than  the  beasts  of  the  Rhineland.  As  a  matter  of  fact, 
however,  the  majority  of  cases  in  which  it  was  possible  to  trace  the 
infection  from  an  external  source  have  shown  that  the  organism  was 
carried  into  the  tissues,  usually  of  the  mouth,  but  rarely  of  the  skin,^ 
by  the  intrusion  of  foreign  bodies,  such  as  stalks  and  ears  of  grain 
or  pieces  of  wood.  Indeed,  grain  kernels  have  been  found  between 
the  teeth  of  cattle,  on  which  actinomyces  were  growing.  It  has 
been  shown  by  Berestnew  that  straw  dampened  and  placed  in  a 
thermostat  will  frequently,  after  a  week  or  two  and  the  removal  of 
other  more  quickly  growing  colonies,  show  the  presence  of  the  actino- 
myces. The  organism  grows  in  the  comparatively  large  air  cavities 
and  channels  of  the  straw  stems,  doubtless  because  it  is  left  there 
unmolested,  yet  exposed  to  the  air  a  sufficiently  long  time  to  fructify 
and  draw  sustenance  from  the  plant  cells.  It  would  seem  therefore 
a  matter  of  considerable  doubt  if  the  germ  enters  the  system  of  man 
very  frequently  with  the  meat  of  cattle,  though  the  number  of  cases 
of  primary  intestinal  or  peritoneal  lesions  might  argue  in  favor  of 
this  method  of  infection.  At  the  most  it  is  a  rare  affection  in  man  in 
any  situation. 

In  discussing  the  port  of  entry  of  the  organism  we  find  another 
field  in  which  something  may  be  gleaned  of  interest  in  the  wider 
topic  of  human  tuberculosis.     It  is  perfectly  apparent,  in  looking 

>  Journal  of  Medical  Research,  December,  1903. 
2  Von  Bergmann,  Berl.  klin.  Woch.,  1904,  No.  1. 


WRIGHT:   ACTINOMYCOSIS   OF  THE  TONSILS.  83 

through  the  abstracts  of  cases  reported  in  laryngological  Uterature, 
that  reports  in  the  vast  majority  of  the  cases  refer  to  lesions  about 
the  jaws  and  necks,  many  of  them  proved  to  be  connected  directly 
with  a  carious  tooth  cavity.  Naturally  the  criticism  is  suggested 
that  laryngological  literature  is  hardly  the  place  to  seek  this  sort  of 
evidence  of  the  comparative  frequency  of  the  location  of  the  lesion. 
We  will  therefore  turn  to  bacteriological  Uterature. 

In  1887  Bollinger^  stated  that  Moosbrugger,  in  collecting  reports 
of  ninety  cases,  found  that  in  10  per  cent,  no  port  of  invasion  could 
be  made  out,  but  in  the  majority  of  cases  the  mouth  and  pharynx 
seemed  to  be  the  starting  point. 

On  glancing  at  the  cases  referred  to  in  the  Centralhlatt  fur  Bakte- 
riologie  since  1887  a  tally,  which  may  not  be  absolutely  correct, 
shows  that  the  primary  lesion  was  situated  around,  or  the  port  of 
entry  of  the  infection  could  be  traced  to : 

The  neck  or  jaws,  mouth  or  pharynx 72  cases. 

Primary  lesion  in  abdomen  or  its  viscera 18     " 

"         "     thorax  walls,  lungs,  or  pleurse        .       ,       .  21     " 

"  "     brain 3      " 

"         "     skin 3     " 

Total       .......    117      " 

In  1899  Rutmeyer,^  from  a  review  of  the  Uterature  surmised  that 
the  port  of  entry  was  the  mouth  and  pharynx  in  50  per  cent,  of  the 
cases;  lungs,  20  per  cent.;  intestines,  15  per  cent.  Of  the  113  cases 
studied  by  Miller*  in  the  same  year,  53  were  referred  to  the  regions 
of  the  mouth  and  pharynx. 

In  a  very  large  number  of  cases  the  tissue  changes  can  be  traced 
directly  to  a  carious  tooth  cavity.  In  others  they  stand  in  such 
relation  to  a  carious  tooth  that  the  port  of  entry  can  hardly  be 
doubted.  It  is  true  many  infections  occur  about  the  jaws  of  people 
with  healthy  teeth,  but  in  those  of  untidy  habits  the  crevices  between 
the  teeth,  as  we  have  seen  in  cattle,  would  furnish  a  sheltered  nook 
for  the  slowly  noxious  effect  on  the  epithelium.  A  careful  analysis 
of  the  cases  will  show  that  the  larger  number  of  cases  of  lesions 
about  the  jaws  present  a  lesion  about  the  lower  jaw,  the  lesions 
about  the  upper  jaw  being  in  a  marked  minority.  We  can  scarcely 
explain  this,  when  we  have  such  strong  evidence  that  the  teeth  are 
at  fault,  except  on  the  assumption  that  the  force  of  gravity  drains 
the  tooth  cavities  and  normal  crevices  between  the  teeth  of  the 
upper  jaw.  While  of  course  an  imperfect  protection,  it  would 
be  suflficient  to  account  for  the  greater  preponderance  of  apparent 
infection  through  the  teeth  of  the  lower  jaw.  I  desire  to  lay  empha- 
sis on  this  influence  of  gravity  on  the  portals  of  infection,  as  I  shall 
return  to  the  subject  when  we  come  to  consider  the  bearing  of  the 

»  Centralhlatt  f.  Bakteriologie,  1888,  p.  501. 

«  Berl.  klin.  Woch,,  1889,  Nos.  3  and  4. 

*  Die  Mikro-organlsmen  der  Mundhbhle,  Ed.  1889. 
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evidence  of  tliis  rarer  form  of  bacterial  infection  upon  the  more 
important  subject  of  tuberculous  infection. 

Evidence  of  the  influence  of  gravity  is  still  further  presented  in 
the  rarity  of  infection  with  actinomyces  through  the  skin.  This 
has  occurred,  but  so  far  as  I  know  the  proof  of  its  actual  occurrence 
has,  with  one  exception,  always  been  associated  with  the  entrance 
of  a  foreign  body.  In  1895  Hummel,^  in  a  search  of  all  Uterature, 
found  but  twelve  cases,  to  which  he  added  one,  in  which  it  seemed 
that  the  organism  entered  the  tissues  in  a  breach  made  by  a  foreign 
body,  the  grain  of  a  cereal,  in  all  but  two  cases.  The  case  related 
by  von  Bergmann,  in  which  actinomyces  infection  followed  the  kick 
of  a  horscj  may  be  placed  in  the  same  category,  but  here  the  solution 
of  continuity  was  in  the  skin,  while  in  the  other  cases  referred  to  the 
mucous  membranes  were  pierced  in  the  majority  of  the  reports. 
While  therefore  we  have  good  reason  to  believe  that  man,  Uke 
cattle,  receives  his  actinomyces  infection  in  His  food  on  grain  and 
vegetables  rather  than  in  his  animal  food,  it  seems  probable  that 
the  organism  must  either  be  carried  at  once  beneath  the  epithelium 
by  the  intrusion  of  a  foreign  body,  or  it  must  find  some  lurking- 
place  where  it  may  remain  in  contact  with  the  epithelium  for  a  long 
space  of  time  under  the  influence  of  warmth  and  dampness. 

The  query  arises.  Could  it  under  such  circumstances  pass  through 
the  intact  squamous  epithelium  ?  If  you  will  glance  at  Figs.  3  and  4, 
you  will  see  what  effect  it  is  exerting  on  such  epithehum,  while  the 
evidence  of  Fig.  5  will  convince  you  that  somewhere  in  this  region  of 
the  tonsil  it  has  passed  the  epithelial  barriers.  In  support  of  this 
evidence  of  a  microbe  allied  to  the  tubercle  bacillus  being  able  to 
pierce  squamous  epithelium  even  of  the  skin,  when  placed  under 
proper  conditions  of  warmth  and  dampness,  I  may  cite  the  instances 
referred  to  by  von  Bergmann  where  actinomyces  caused  lesions  in 
the  crevices  of  old  scars,  as  in  those  from  breast  operations,  too  long 
after  operation,  presumably  aseptic,  to  think  of  entrance  at  the  time 
of  the  skin  cutting.  This  might  be  a  profitable  point  to  clear  up 
by  animal  experimentation,  making  artificial  skin  pockets  and 
placing  in  them  actinomyces  of  known  virulence. 

It  is  difficult  to  say  how  the  chemistry  of  the  gastrointestinal 
tract  affects  the  actinomyces.  It  is  of  course  certain,  considering 
its  prevalence  on  plants,  that  it  is  frequently  carried  into  the  stomach 
of  man  with  his  food,  and  still  more  frequently  into  the  gastro- 
intestinal tract  of  cattle.^  I  am  not  acquainted  with  any  investiga- 
tions which  show  the  relative  frequency  of  actinomyces  disease  of 

1  Centralbl.  f.  Bakt.,  1895,  No.  2,  p.  180. 

8  In  this,  however,  I  may  be  mistaken,  for  Marl  (Centralbl.  f.  Bakt.,  1892,  Bd.  ii.  p.  854) 
examined  for  actinomycosis  42,230  cattle  and  found  the  lesion  in  1030,  or  0.02%  per  cent,  of  the 
total  number.  Of  these  1080  cases  the  lesion  was  about  the  lips  in  621,  or  about  60  per  cent., 
which  as  we  have  seen  is  not  fia,r  from  the  ratio  about  the  mouth  in  man.  Berg  (Centralbl.  f. 
Bakt.,  1899,  2te  Abt.,  Bd.  xxvl.  p.  231)  Is  said  to  have  examined  400,000  (?)  sheep  and  found  the 
lesion  only  in  three  cases,  and  these  about  the  mouth. 
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the  abdominal  organs  of  cattle.  I  suspect,  from  general  laws,  that 
such  lesions  are  relatively  rarer  in  cattle  than  in  man.  As  we  have 
seen,  abdominal  actinomycosis  stands  next  in  frequency  to  that  of 
the  lungs  in  man.  It  is  very  probable  that  many  cases  of  apparent 
primary  pulmonary  actinomycosis  are  secondary  to  lesions  higher 
up  which  have  not  been  recognized,  but  whatever  may  be  the  truth 
in  regard  to  tuberculosis,  I  think  we  can  hardly  thus  explain  the 
cases  of  actinomycosis  of  the  abdominal  cavity.  In  reference  to 
this  point  Grill,^  who  in  1895  collected  107  reports  of  cases  of  intesti- 
nal actinomycosis,  considered  the  germs  too  big  to  be  carried  by 
lymph  channels,  a  statement  which  will  hardly  stand  criticism 
to-day,  though  it  would  seem  that  something  hinders  them  from 
travelling  much  by  the  lymph  channels.  It  seems  likely  they  are 
carried  chiefly  by  bloodvessels.^  Although  no  part  of  the  intestinal 
tract  seems  to  be  proof  against  their  absorption,  most  of  the  cases 
proceed  from  the  caecum  and  the  vermiform  appendix.  I  have 
noted  three  reports  of  appendicitis  due  to  it.  This  would  be  a 
locaHty  where  a  germ  would  lie  longest  undisturbed.  I  wish  to 
draw  attention  to  the  rarity  with  which  not  only  actinomycosis  but 
tuberculosis  seems  to  have  its  origin  from  cesophageal  absorption, 
which  can  scarcely  be  accounted  for  in  any  other  way  than  by  the 
rapidity  with  which  the  infecting  material  passes  the  surface.  The 
same  may  be  said  in  regard  to  nasal  infection.  The  constant  drip 
of  secretions  from  the  upper  regions  of  the  nose  tends  to  wash 
rapidly  away  any  germs  deposited  in  the  lower  respiratory  channels 
of  the  nose.  The  sluggishness  of  the  lower  bowel  gives  an  oppor- 
tunity for  the  absorption  of  bacterial  ptomaines  and  of  the  bac- 
teria themselves,  which  is  not  presented  by  the  upper  digestive 
tract,  due  doubtless  in  large  measure  to  its  active  peristalsis.  Within 
the  tissues  we  have  an  instance  of  the  opportunity  which  stasis 
offers  the  tubercle  bacillus  in  the  preponderance  of  primary  apical 
lesions  of  the  lungs  over  that  of  other  pulmonary  localities. 

From  the  consideration  of  these  a  priori  reasons,  supported  to 
some  extent  by  more  direct  evidence,  the  inference  has  been  that  the 
faucial  tonsil,  standing  at  the  very  forks  where  the  breathway  and 
foodway  meet,  existing  normally  in  the  form  of  folds  and  pits,  but 
these  pockets  exaggerated  enormously  in  hypertrophic  disease,  is 
the  spot  par  excellence  whence  all  sorts  of  pathogenic  bacteria 
would  start  on  their  maleficent  journey  through  the  blood  and  lymph 
channels  of  the  human  body.  From  this  alone  we  might  expect 
to  find  there  protective  influences  which  prevent  the  annihilation 
of  the  race.     More  than  forty  years  ago  Virchow  declared  it  to  be 

1  Centralbl.  f.  Bakt.,  1895,  2,  p,  181. 

^  This  suggestion  is  supported  by  the  description  of  the  poet-mortem  findings  in  a  case  re- 
ported by  Lesin  (Centralbl.  f.  Laryng.,  1895.  No.  11,  p.  901).  It  is  probable,  as  I  have  said,  that 
in  this  case  the  port  of  entry  was  the  tonsil,  since  the  primary  lesion  was  in  this  vicinity. 
There  was  much  infiltration  around  a  large  bloodvessel  in  the  neck,  and  the  case  terminated 
fatally  from  cerebral  involvement. 
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entirely  incomprehensible  why  the  tonsils  possess  immunity  in  spite 
of  the  fact  that  they  are  lymphatic  organs.  We  have  learned  much 
since  then,  but  in  spite  of  the  horde  of  names  recently  poured  into 
the  already  gorged  channels  of  pathology  by  the  recent  researches 
in  immunity  we  all  recognize  that  we  know  comparatively  little  of 
protective  influences.  We  only  know  they  are  multitudinous,  and 
gathering  them  together  into  one  word,  "immunity,"  is  convenient, 
but  it  has  been  very  misleading.  I  think  Figs.  3  and  4  show  that 
the  squamous  epitheUum  lining  the  crypts  of  the  tonsils  is  one  of 
these  protective  agents  against  the  invasion  of  the  actinomyces. 
Now  I  have  hinted  that  forces  which  keep  the  bacteria  on  the  move, 
dripping  secretions,  waving  ciUa,  intestinal  peristalsis,  gravity, 
must  also  be  placed  in  the  category  of  the  defenders  of  the  animal 
organism  against  the  invasion  of  the  pathogenic  germs,  these  being 
more  important  in  the  production  of  that  relative  local  immunity 
to  which  Virchow  so  often  referred.  That  this  keeping  the  germs 
on  the  move  plays  no  inconsiderable  part  in  slowly  growing  germs 
like  the  actinomyces  and  the  tubercle  bacillus,  preventing  them 
from  penetrating  the  epithelium,  we  may  readily  believe  if  we  are 
warranted,  as  seems  the  case  with  the  actinomyces,  in  thinking 
that  their  toxins  play  a  part  in  opening  a  port  to  their  intrusion. 

But  if  a  tooth  cavity  will  lodge  a  slow-growing  germ  long  enough 
why  will  not  a  tonsillar  crypt?  And  if  so,  why  does  not  actinomy- 
cosis of  the  tonsil  more  frequently  occur?  ^ 

One  reason  is  doubtless,  as  we  have  seen,  the  resistance  of  the 
epithelium.  Such  protection  does  not  obtain  in  a  carious  tooth 
cavity.  There  are  other  protective  influences  which  are  associated 
with  the  tonsil,  and  not  with  dental  caries;  these  are  gravity,  mobil- 
ity, exosmosis. 

In  speaking  above  of  the  drip  of  secretions  rendering  the  upper 
meatuses  of  the  nasal  cavity  relatively  aseptic  and  the  inferior  meatus 
less  foul  than  we  would  expect,  I  have  intended  to  introduce  the 
consideration  of  a  factor  which  must  obtain  on  all  moist  surfaces  of 
the  airway  and  food  way  to  some  extent.  The  excretion  of  fluids, 
osmosis  from  within  outward,  whether  through  glandular  or  surface 
epithelium,  must  be  a  process  which  tends  to  wash  out  or  keep  out 
the  pervasive  gea*m.  In  the  absence  of  the  waving  cilia  of  the 
epithelium,  which  works  against  gravity  only  in  the  dependent 
cavities,  such  as  the  accessory  nasal  sinuses  and  the  pulmonary 
tract,  gravity  carries  the  secretions  and  their  bacterial  contents 
downward.  These  secretions  themselves  are  apparently  to  some 
extent  inimical  to  the  existence  or  rather  to  the  continued  virulence 

1  The  suggestion  of  Westenhoeffer  (Berliner  klin.  Wochenschrift,  1904,  No.  7)  that  the  most 
frequent  port  of  entry  of  the  tubercle  bacillus  in  infancy  is  through  the  break  in  the  epitheUum 
of  the  gums  at  the  time  of  dentition,  does  not  suflttce  in  accounting  for  the  usual  route  of  entry, 
yet  both  in  this  breach  and  in  the  cavities  of  carious  teeth  the  bacillus  tuberculosis  may  find 
that  opportunity  which  seems  to  furnish  the  most  frequent  access  to  the  actinomyces. 
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of  pathogenic  germs,  but  the  gastric  secretions  annihilate  many  of 
the  bacteria  carried  into  the  stomach.  In  addition  to  exosmosis, 
which,  since  it  has  not  been  demonstrated  for  the  tonsillar  crypts, 
we  may  for  the  moment  ignore,  the  motion  imparted  to  the  tonsillar 
structure  by  muscular  action  in  deglutition,  as  in  intestinal  per- 
istalsis, is  sufficiently  evident.  The  unskilled  examiner  is  fully 
aware  how,  when  he  nervously  forces  down  the  tongue,  the  large 
tonsillar  crypts  gape  in  the  reflex  gagging  of  the  patient.  In  the 
act  of  deglutition  the  passage  of  fluids  and  masticated  solids  across 
the  mouths  of  gaping  tonsillar  follicles  must  tend  to  suck  and  siphon 
out  the  contents  of  the  crypts  and  lacunae.  It  is  true  of  course 
that  the  configuration  of  some  of  these  is  such  that  they  are  thus 
incompletely  emptied,  but  the  conception  that  these  cavities  are  the 
constant  and  crowded  lurking-places  of  all  sorts  of  bacterial  life  has 
been  very  much  exaggerated.  I  have  stained  many  hundred  sec- 
tions of  tonsils  to  demonstrate  in  them  the  presence  of  bacteria. 
Not  only  have  I  failed  in  all  but  an  insignificant  number  of  cases  to 
detect  any  bacterial  forms  beneath  the  deeper  layers  of  the  epithe- 
lium, but  I  have  been  much  more  puzzled  to  account  for  the  com- 
paratively few  crypts  which  show  any  considerable  number  of  bac- 
teria outside  of  the  epithelial  wall.  In  very  sparse  numbers,  it  is 
true,  with  diligent  search,  they  may  be  found  if  properly  stained. 
Here  and  there  one  or  possibly  two  and  three  cocci  may  be  seen 
lodged  in  a  nook  under  the  upturned  edge  of  an  epithelial  cell. 
This  is  the  general  rule,  but  it  occasionally  happens  that  vast  num- 
bers may  be  seen  in  a  crypt,  in  striking  contrast  to  neighboring 
lacunie.  I  can  only  conclude  that  the  complete  or  partial  closure 
or  the  valve-like  action  of  the  mouth  of  the  crypt  has  prevented  the 
cleansing  of  the  cavity  in  the  manner  I  have  described.  These  are 
the  crypts  recognized  clinically  by  the  white,  cheesy  masses  in  them, 
but  they  are  insignificant  in  number  when  compared  to  the  total 
number  of  recesses.  The  mechanism  which  keeps  the  latter  free  of 
visible  soUd  matter  is  also  a  very  efficient  scavenger  of  bacteria. 

Nevertheless  there  are  enough  germs  in  contact  with  the  epithe- 
lium for  a  sufficient  length  of  time  to  force  ingress  were  they  endowed 
with  powers  of  penetration,  but  usually  these  bacteria  are  either 
non-pathogenic,  or  if  they  are  pyogenic  cocci  they  are  non-virulent 
toward  their  host,  as  long  at  least  as  the  latter's  systemic  repelUng 
forces  are  in  proper  order.  In  such  a  swarm  of  microphytes  as  I 
have  just  alluded  to  a  slow-growing  tubercle  bacillus  or  an  actino- 
myces  would  ordinarily  have  an  unsuccessful  struggle  for  existence. 
We  are  fully  warranted  in  beUeving  that  thus  non-pathogenic  para- 
sitic bacteria  exert  at  the  so-called  portals  of  infection  a  protective 
influence  over  the  animal  organism,  a  presumption  which  under 
other  phases  is  a  familiar  and  well-accepted  belief. 

But  why  is  it  that  under  such  conditions  of  abundant  bacterial 
life  in  a  crypt — the  cavity  fairly  gorged  with  microphytes — we  cap 
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detect  none  beneath  the  epitheHum?  We  are  famiUar  with  the 
experiments  of  Goodale  and  Hendelsohn  which  have  shown  that 
minute  carmine  particles  injected  into  the  crypts  or  even  simply 
blown  on  the  surface  readily  pass  through  the  epithelial  barriers. 
Pirera^  performed  similar  but  not  very  convincing  experiments 
with  the  bacillus  prodigiosus,  but  his  results  are  so  diametrically 
opposite  to  what  we  observe  in  actual  occurrence  of  plugged  crypts 
that  I  am  not  disposed  to  accept  his  conclusions  that  bacteria  also 
pass  through  the  epithelium. 

It  is  true  that  in  acute  inflammation  staphylococci,  streptococci, 
diphtheria  bacilli  are  to  be  seen  in  the  subepithelial  structure.  It 
is  exceedingly  doubtful  if  at  such  times  we  can  suppose  that  other 
slow-growing  forms  {e.  g.,  tubercle  bacilli)  survive  in  the  struggle 
for  existence  in  the  crypts  and  live  to  enter  the  tissues.  In  the 
quiescent  tonsil  the  picture  is  quite  a  different  one,  and  if  we  are  to 
suppose  that  it  is  then  the  tubercle  bacillus  enters,  it  evidently  differs 
from  the  other  bacterial  contents  of  the  crypt. 

Distrusting  experiments  in  which  a  mass  of  powdered  substance 
in  exceptional  fashion  was  deposited  in  the  crypts  and  blown  on  the 
surface  of  tonsils,  I  studied  numerous  unstained  sections.  I  sent  to 
the  dusty  city  of  Pittsburg,  and  through  the  great  kindness  of  Dr. 
Day  and  Dr.  Jackson  I  was  able  to  secure  the  tonsils  of  some  of  its 
citizens,  exposed  for  years  to  the  deposit  of  coal-dust  particles. 
There  can  be  no  doubt  that  dust  thus  deposited  in  the  usual  way 
follows  the  same  course  as  that  deposited  in  the  experiments  of 
Goodale  and  Hendelsohn.  It  seems  therefore  that  the  dust  passes, 
but  cocci  and  bacilU  of  the  same  or  smaller  dimensions  do  not  pass 
into  the  quiescent  tonsil.  At  least  if  they  pass  they  do  so  in  such 
greatly  reduced  numbers  that  it  leaves  the  contrast  to  the  behavior 
of  dust  particles  a  striking  and  unexplained  phenomenon.  There 
are  certain  cases  which  are  very  rare,  but  which  we  nevertheless 
occasionally  see  in  the  clinics,  in  which  are  to  be  observed  fine  white 
points  scattered  throughout  the  tonsil  itself,  which  are  not  plugged 
crypts.  Microscopic  examination  will  frequently  show  these  to  be 
tiny  abscesses  of  the  lymphoid  tissue,  small  cavities  gorged  with 
cocci.  Further  examination  shows  that  numerous  cocci  may  be 
seen  elsewhere  in  the  lymph  channels  of  the  tonsil  at  a  considerable 
distance  from  these  foci. 

Without  pain  or  fever  or  constitutional  disturbance  of  any  kind 
it  is  evident  that  something  has  occurred  here  which  has  permitted 
the  entrance  of  the  surface  bacteria.  The  cases  I  have  seen  have 
been  in  children  with  a  phthisical  family  history,  and  the  thought 
suggested  itself  to  me  that  these  individuals  may  also  absorb  dust 
more  readily  than  the  numerous  other  cases  I  have  studied  in  which 
I  made  no  selection.     I  was  fortunate  after  some  time  to  receive 

1  Archivii  Italian!  di  I^aryngologia,  Fasc.  2,  1900. 
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from  Pittsburg  tonsils  cut  from  children  with  a  known  marked 
tuberculous  family  history  and  from  cases  of  phthisis  pulmonalis. 
Neither  in  these  nor  in  the  lymphoid  abscess  cases  could  I  make 
out  any  greater  amount  of  dust  passing. 

We  are  free  to  infer  that  nature  in  the  process  of  repelUng  the 
invasion  of  morbific  germs  has  in  the  process  of  evolution  accumu- 
lated around  these  diverticula  of  the  tonsils,  as  elsewhere  in  the  ali- 
mentary tube,  those  cells  of  the  organism  which  supply  the  anti- 
bodies to  the  tissue  juices,  and  that  they  are  held  in  place  by  the  mesh 
of  lymph  channels  which  may  be  too  small  at  places  to  transmit 
some  germs  {e.  g.,  the  actinomyces).  This  at  present  is  a  familiar 
conception,  but  from  the  study  of  the  problem  as  indicated  above  we 
seem  to  be  also  in  the  presence  of  some  wonderful  mechanism  of 
nature,  evolved  through  aeons  of  time,  and  established  at  the  portals 
of  infection,  by  which  harmelss  atoms  glide  through  the  stomata 
of  cells,  or  their  interstices,  which  close  at  the  approach  of  the 
microbic  enemy.  When  that  mechanism  is  in  perfect  working 
order  we  may  conjecture  that  the  toxin  of  the  actinomyces,  the 
tuberculin  of  its  more  deadly  cousin,  is  powerless  to  overcome  it. 
These  germs  may  enter  immediately  the  undefended  portals  of 
the  "predisposed,"  or  they  may  lurk  at  the  door  until,  in  an 
unguarded  moment — at  the  moment  of  exhaustion  from  illness, 
starvation,  or  other  systemic  disturbance — the  toxin  opens  the  path 
and  the  microphyte  passes  the  first  barrier.  I  do  not  know  what 
part,  if  any,  the  epithelium  of  the  tonsils  may  play  in  the  produc- 
tion of  antibacterial  ferments.  It  is  supposed  by  some  observers  that 
the  intestinal  epithelium  is  an  important  tissue  in  its  manufacture. 
If  so,  the  problem  in  the  crypts  of  the  tonsils  may  also  be  a 
chemical  one,  but  it  seems  to  me  the  attention  of  observers  has  been 
too  intently  fixed  upon  what  follows  after  the  microbe  has  passed 
the  epithelial  barrier.  It  is  the  error  we  are  constantly  faUing  into, 
the  exaggeration  of  a  single  factor  in  the  body's  fight  against  dis- 
ease.    We  forget  that  the  etiology  of  disease  is  a  complex  problem. 

I  do  not  know  how  much  resistance  is  offered  by  the  normal 
epithelium  to  the  tubercle  bacillus.  I  have  definitely  shown  that 
under  morbid  conditions  it  may  pass  freely  through  squamous 
epithelium.^  You  will  see  by  a  glance  at  Figs.  3  and  4  how  the  ton- 
sillar epithelium  reacts  to  the  presence  of  the  adjacent  actinomyces. 
I  am  sure  you  will  be  struck  by  the  resemblance  to  the  epithelium 
around  ulcers,  especially  of  a  syphilitic  or  tuberculous  nature. 
Now  after  the  actinomyces  has  passed  at  some  unguarded  gate  you 
see  how  its  toxin  has  fragmented  the  nuclei  of  the  lymph  cells  in 
Fig.  5,  and  again  we  are  reminded  of  the  specific  granulomata. 

'  See  the  plate  attached  to  the^per  on  "  Tuberculous  Infection  of  the  Lymphoid  Tissue  in 
the  Pharynx,  with  some  remarks  on  Laryngeal  Infection,"  New  York  Medical  Journal,  Sep- 
tember 26, 1896,  read  that  year  before  the  American  Laryngological  Association. 
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There  is  another  curious  analogy  to  syphilis  at  least.  Van  Niessen's^ 
observation  of  the  occurrence  of  a  microphyte  resembling  the 
actinomyces  in  cases  of  syphiUs  has,  so  far  as  I  know,  received  no 
support,  but  not  only  has  the  iodide  of  sodium  a  very  favorable 
effect  upon  the  lesions  of  actinomycosis,  but  solutions  of  compara- 
tively weak  strength  (^  per  cent.)  retard  and  stronger  (^  per  cent.) 
solutions  inhibit  the  growth  of  the  actinomyces. 

Whatever  may  subsequently  be  proven  to  be  the  virus  of 
syphilis,  we  know  the  effect  on  cells  under  certain  conditions  of  the 
virus  of  actinomyces  and  of  the  tubercle  bacillus.  What  we  have 
seen  and  what  we  are  familiar  with  is  the  result  of  a  destructive 
agent  upon  cell  life.  We  know  very  much  less  accurately  the  biologi- 
cal processes  which  the  toxin  of  these  bacteria  excite  in  the  activity 
of  the  cells.  The  tuberculin  evidently  profoundly  modifies  their 
function.  What  it  does  in  a  chemical  or  biological  way  is  shad- 
owed forth  in  some  of  the  terms  in  the  recent  observations  on 
immunity,  but  how  it  affects  them  mechanically  is  entirely  unknown. 
How  the  endothelium  of  the  lymph  channels  may  dilate  or  contract 
or  become  swollen  we  do  not  know,  and  yet  that  lies  at  the  root  of 
the  problem  of  their  carriage  through  the  tissues.  In  this  con- 
nection a  recent  remark  of  von  Behring  is  suggestive:^  "To 
scrofula  I  ascribe  the  alteration  in  the  muscular  coats  of  the  blood- 
vessels brought  about  by  T.  B.  infection,  which  finds  an  expression 
in  excessive  sensitiveness  toward  tuberculin,  and  which  in  general 
may  be  compared  to  the  scrofulous  diathesis  of  the  older  writers." 

To  pursue  this  subject  farther  would  lead  us  too  far  from  the  por- 
tals of  infection,  which  was  the  site  of  the  activities  in  this  unique 
case  of  actinomycosis  of  the  tonsil. 


REPORT  OF  A  CASE  OF  RUPTURE  OF  AN  ANEURYSM 

OF  THE  AORTA  INTO  THE  LUNG,  WITH 

SPONTANEOUS  RECOVERY. 

By  N.  S.  Ferry,  M.D., 

~  OP    MEMPHIS,  TENN. 

The  following  rare  case  occurred  in  the  service  of  Dr.  A.  R. 
Defendorf,  pathologist  and  assistant  physician  to  the  Connecticut 
Hospital  for  the  Insane,  with  whom  the  writer  had  the  pleasure  of 
working  during  the  summers  of  1900  and  1901.  The  history  of  the 
case  was  kindly  furnished  by  Dr.  Defendorf. 

The  patient  was  a  man  of  unknown  personal  history,  except  that 
he  had  had  syphilis,  suffered  from  organic  dementia,  the  onset  of 
which  occurred  at  forty  years  of  age,  immediately  following  head 

1  Perl.  klin.  Woch.,  1904,  No.  4.  -'  Centralbl.  f.  Bakt..  1898,  No.  2,  pd.  xxiii. 
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injury.  He  was  admitted  to  the  Connecticut  Hospital  for  the  Insane 
three  months  later  in  a  condition  of  pronounced  excitement,  which 
continued  this  time  for  two  years.  He  was  always  in  excellent 
physical  health,  and  from  forty-two  years  was  successfully  employed 
in  the  hospital,  as  he  presented  but  a  moderate  degree  of  deteriora- 
tion. At  fifty-eight  years  (March  26,  1898)  he  suffered  from  a  very 
profuse  pulmonary  hemorrhage,  from  which  he  rallied  rapidly,  but 
from  this  time,  although  physically  robust  and  never  complaining 
of  ill-health,  he  discontinued  work  and  spent  his  time  lounging. 
At  sixty  years,  February  17,  1900,  without  previous  evident  change, 
he  was  found  dead  in  bed  surrounded  by  a  large  pool  of  blood. 


A.  Upper.    B.  Lower.    C.  Point  of  entrance.    D.  Abscesses  of  wall. 


The  following  is  a  description  of  the  specimen  in  the  laboratory 
of  the  Connecticut  Hospital  for  the  Insane: 

The  superior  lobe  of  the  left  lung  into  which  the  rupture  occurred 
is  very  dark  in  color  and  very  firm  to  the  touch,  as  if  completely  con- 
solidated. On  section  the  remainder  of  the  lungs  are  found  to  be 
healthy.    No  signs  of  tuberculous  or  any  other  cavity  formation. 

The  upper  half  of  the  superior  lobe  of  the  left  lung  is  taken  up  by 
the  aneurysmal  sac  "A,"  and  is  somewhat  elongated,  measuring 
8x8x5  cm.  As  the  lung  was  sectioned  it  appeared  to  occupy  the 
space  of  about  one-half  of  the  lobe.    At  the  lower  end  of  the  sac 
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there  seems  to  be  a  dilatation  forming  a  second  sac,  "E/*  measuring 
3  X  3  X  2.5  cm.  Immediately  beneath  this  sac  "E"  is  seen  a  cavity 
in  the  lung  tissue  "D,"  4  x  3  x  1.5  cm.  in  size.  This  cavity  "D"  is 
situated  in  about  the  centre  of  the  lobe,  9  cm.  from  the  superior 
surface  of  the  lobe  and  1  cm.  below  the  inferior  wall  of  the  aneurysm. 
The  walls  of  this  cavity  are  composed  of  healthy  lung  tissue,  are 
very  ragged,  and  give  the  appearance  of  having  been  torn  apart  but 
a  short  time  previous.  This  cavity,  which  was  discovered  distended 
with  clotted  blood  at  the  time  of  the  autopsy ,  is  found  to  communicate 
with  the  second  sac  "E"  of  the  aneurysm  by  means  of  a  small  open- 
ing "  C,"  through  which  the  blunt  end  of  a  dissecting  probe  may  be 
passed.  The  walls  of  the  aneurysm  proper  are  very  much  thickened 
and  studded  with  necrotic  areas  varying  in  size  from  a  small  pea  to 
that  of  a  ten-cent  piece,  many  of  which  are  undergoing  ulceration. 
The  ulcers  of  the  second  sac  "E"  are  very  much  thinner  and  do  not 
contain  necrotic  areas  similar  to  those  found  in  the  walls  of  the 
aneurysm  itself.  On  the  surface  of  the  limg  just  over  the  second  sac 
is  seen  a  depression,  "B,"  about  2.5  cm.  in  length  and  1  cm.  in 
width.  On  section  at  this  point  the  tissue  is  found  to  be  about  2  mm. 
in  thickness.  It  is  clearly  seen  that  the  sac  approaches  nearer  the 
surface  at  this  point  than  at  any  other.  The  tissue  at  this  point  is 
very  hard,  dense,  and  of  a  light  color,  and  is  composed  mostly  of 
scar  tissue.  It  is  attached  directly  to  the  pleura  and  appears  to  be 
the  scar  of  some  previous  rupture.  This  theory  is  further  borne  out 
by  the  fact  that  the  wall  of  the  sac  at  the  point  "  B  "  for  a  space  of 
5  cm.  in  distance  is  missing  and  its  place  is  taken  by  the  previously 
mentioned  scar  tissue.  The  first  hemorrhage,  which  took  place  two 
years  before  the  fatal  hemorrhage,  probably  occurred  through  the 
rupture,  and  from  some  unknown  cause  healed  of  its  own  accord. 

Beyond  the  lungs  the  aneurysm,  which  occupies  the  entire  aorta  for 
about  10  cm.  in  length,  is  fusiform  in  shape.  The  walls  here  are 
also  studded  with  numerous  areas  of  necrosis  similar  to  those  found 
in  the  sac  within  the  lung. 

After  a  fairly  careful  search  through  the  literature,  the  rarity  of 
this  occurrence  was  made  very  apparent,  as  only  a  few  cases  were 
found  where  a  patient  had  lived  any  length  of  time  after  a  rupture 
of  an  aneurysm  of  the  arota,  and  still  more  rare  are  those  cases 
where  the  scar  of  the  rupture  was  found.  The  eight  cases  found 
in  the  literature  are  of  enough  interest,  I  think,  to  warrant  the 
publication  of  a  short  resume  of  each. 

Case  I.  (M.  Howard  Fussell,  Transactions  of  the  College  of 
Physicians,  Philadelphia,  1891,  third  series,  vol.  xiii.  pp.  127-132. 
"Aneurysm  of  Aorta,  with  Healed  Rupture  and  Recent  Rupture.") — 
Patient,  aged  forty-six  years,  presented  himself  at  the  Medical  Dis- 
pensary of  the  University  of  Pennsylvania,  July  29,  1887.  For  two 
years  under  the  care  of  Dr.  George  Dock.  Complained  of  pain  in 
left  chest  and  back  lasting  for  several  months.    Was  put  on  a  mix- 
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ture  containing  potassium  iodide.  On  April  5, 1888,  patient  awoke 
at  3  o'clock  with  a  salty  taste  in  his  mouth.  Cough  came  on  and 
he  spat  up  about  one  pint  of  pure  blood,  frothy  at  first  and  after- 
ward clotted.  Was  kept  in  bed  and  put  on  low  diet.  A  note  on 
the  30th:  Sound,  dark-clotted  blood  spat  up  yesterday  with  epistaxis. 

August  19,  1891.  Patient  died  suddenly  after  going  to  bed  last 
night. 

Autopsy  Twenty-four  Hours  Post-mortem.  On  opening  the 
cavity  of  the  chest  a  considerable  amount  of  serum  exuded  from  the 
left  side.  All  the  organs  were  displaced  to  the  right.  Left  lung  was 
floated  upward.  Cavity  filled  with  serum  and  blood.  Aneurysmal 
sac  began  at  the  middle  of  the  arch  and  continued  to  the  bottom 
of  it.  The  left  lung  was  adherent  to  the  sac,  over  an  area  of  five  by 
five  inches.  The  adhesions  were  old  and  firm,  and  the  lung  was 
spread  out  in  a  thin  layer  over  the  adherent  portion  of  the  sac.  The 
sac  was  empty.  In  some  spots  there  were  small  recent  clots,  and 
one  of  these  in  the  anterior  part  of  the  sac,  where  the  lung  was 
adherent,  filled  a  round  cavity,  which  proved  to  be  a  healed  ulcer, 
the  base  of  which  was  the  lung.  Farther  back  was  another  healed 
ulcer,  which  was  half  an  inch  in  diameter.  It  was  shallower  than 
the  other,  but  showed  lung  tissue  at  the  bottom.  One  inch  from  the 
lower  end  of  the  sac,  on  its  concavity,  was  a  recent  laceration  one  and 
one-half  inches  long,  with  irregular  edges  and  somewhat  S-shaped. 
This  was  the  recent  rupture  which  caused  death. 

The  author  remarked  that  the  case  was  remarkable  for  the  severe 
hemorrhage  which  did  not  prove  fatal.  This  hemorrhage  doubtless 
took  place  through  the  small  ulcers  over  the  adherent  lung.  The 
blood  that  was  coughed  up  was  frothy,  and  that  lung  showed  changes 
after  the  hemorrhage. 

Case  II.  (Wilks,  Transactions  of  the  Pathological  Society  of 
London,  1861,  vol.  xii.  p.  71.  "Aneurysm  of  the  Aorta;  Rupture 
into  the  Pericardium;  Subsequent  Closure  by  Inflammation.") — 
Male,  aged  sixty-two  years,  was  admitted  into  Guy's  Hospital  under 
the  care  of  Dr.  Wilks,  on  December  6,  1860,  suffering  from  all  the 
symptoms  of  heart  disease.  There  was  considerable  dyspnoea, 
slight  yellowness  of  the  skin,  and  dropsy  of  the  legs.  On  listening 
to  the  chest  a  very  slight  and  scarcely  perceptible  systolic  bruit  was 
heard  over  the  neighborhood  of  the  valve  and  limited  to  that  spot; 
thus  the  nature  of  the  cardiac  lesion  was  not  at  first  apparent.  On 
the  next  visit  two  days  afterward  the  man  was  found  to  have  acute 
pericarditis,  denoted  by  a  loud  to-and-fro  rub  over  the  base  of  the 
heart.  The  pericardial  signs  continued  for  some  days,  when  they 
disappeared,  giving  place  to  the  very  indistinct  systolic  murmur  at 
first  heard.  The  original  symptoms  had  increased  and  continued 
to  grow  gradually  worse  until  death,  January  6,  1861. 

The  pericardium  on  being  incised  was  found  to  be  closely  adherent 
to  the  heart,  but  it  was  easily  stripped  off,  showing  that  the  inflam- 
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mation  was  recent;  in  fact,  about  three  weeks  old.  At  the  base  of 
the  heart  a  small  space  was  seen  between  the  serous  membranes,  and 
in  this  was  contained  some  clotted  blood  mixed  with  lymph.  Here, 
also,  the  ascending  aorta  was  seen  bulging  outward  in  the  form  of  a 
small  aneurysm,  and  in  the  centre  of  the  aneurysm  was  a  rent  holding 
coagulum.  "  It  was  thus  clear  that  this  rupture  had  been  the  cause 
of  the  pericarditis  which  took  place  two  days  after  the  man's  admis- 
sion, and  that  the  lymph  then  thrown  out  had  prevented  a  further 
effusion  of  blood  and  a  fatal  hemorrhage."  The  aneurysm  itself 
was  about  the  size  of  a  small  egg,  was  situated  in  the  ascending 
aorta,  and  projected  forward  so  as  to  cause  pressure  on  the  pul- 
monary artery,  which  was  the  cause  of  the  heart  symptoms. 

Case  III.  (Felix  Semon,  Transactions  of  the  Pathological  Society 
of  London,  1876-1877,  vol.  xxvii.  pp.  76-85.  "A  Case  of  Aneurysm 
of  the  Thoracic  Aorta,  with  Repeated  Perforations  in  the  (Esoph- 
agus.") — Patient,  aged  forty  years,  male,  came  on  October  31,  1876, 
into  the  hospital  for  disease  of  the  throat.  Complained  of  dyspnoea, 
which  increased  at  every  moment,  and  of  temporary  pains  in  the 
chest,  which  seemed  to  originate  under  the  sternum  at  the  height 
of  about  the  fourth  to  the  sixth  vertebra,  and  to  move  from  there 
to  the  back.  Food  seemed  to  remain  for  some  time  at  the  same 
height,  at  the  place  of  said  pain,  before  entering  the  stomach.  Two 
months  before  his  admission  he  had  once  had  a  fainting  fit  without 
any  known  reason,  since  which  time  the  stoppage  of  food  is  said  to 
have  begun.  The  diagnosis  was  made  of  "aneurysm  of  the  arch  of 
the  aorta  of  a  considerable  size,  but  nowhere  reaching  the  chest 
wall."  Patient  began  to  grow  worse,  vomiting  set  in,  and  during 
the  last  few  days  a  short,  dry,  distressing  cough  began. 

Post-mortem  Examination  Made  hy  Dr.  Barrett.  The  arch  of  the 
aorta  from  the  very  beginning  to  the  middle  of  the  descending  part 
was  considerably  enlarged.  At  the  height  of  the  fourth  to  the  sixth 
vertebra  was  a  nearly  globular  aneurysm  of  the  size  of  a  small 
orange.     It  was  united  to  the  oesophagus  and  vertebral  column. 

The  wall  of  the  aorta  was  much  thinner  than  normal  over  the 
entire  extent  of  the  adhesions  to  the  oesophagus.  The  anterior  wall 
of  the  latter  was  perforated  circularly  at  the  height  of  the  fifth 
vertebra.  The  opening  was  about  the  size  of  a  silver  dollar.  In  this 
opening  appeared  a  thoroughly  organized,  conical,  brownish-red 
thrombus  of  the  size  and  shape  of  the  first  phalanx  of  the  little 
finger,  which  originated  from  the  uppermost  part  of  the  posterior 
wall  of  the  aorta.  Its  surface  is  rough  and  torn.  In  the  middle  of 
the  posterior  wall  of  the  aneurysm  was  found  a  recent  small  perfora- 
tion in  the  oesophagus.  The  author  thought  that  the  presence  of 
the  large  thrombus  in  the  oesophagus  proved  that  the  first  bleeding 
must  have  taken  place  some  time  previously,  probably  when  the 
patient  had  his  fainting  fit,  three  months  before  admission,  and  from 
which  he  also  dated  the  difficulty  of  swallowing.    The  trickling  of 
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blood  must  have  occurred  by  drops  and  through  a  small  opening, 
so  that  the  extravasated  blood  had  time  to  coagulate  and  to  prevent, 
by  the  formation  of  coagulations  around  the  perforations,  an  enlarge- 
ment of  the  latter. 

Case  IV.  (Case  reported  by  Dr.  C.  Hubner  at  the  Hospital  San 
Juan  de  Dios,  at  Ramanga,  Chili.) — I-..  A.,  aged  fifty-two  years, 
admitted  to  the  hospital  April  9,  1862,  on  account  of  asthma  trouble. 
Patient  appeared  to  be  slightly  dropsical.  A  short  time  before 
admission  he  had  vomited  about  four  pounds  (pints)  of  blood 
without  much  coughing.  Color  of  blood  was  pale  red.  I  diagnosed 
case  "  hypertrophy  of  heart  and  aneurysm  of  aorta."  He  remained 
in  the  hospital  a  few  weeks  and  was  discharged  on  his  own  request. 

On  February  12,  1863,  he  was  again  admitted  for  the  same 
trouble.  Had  vomited  a  large  quantity  of  blood  about  fourteen 
days  previous.  The  hemorrhage  had  entirely  ceased  after  about 
thirty  hours.  He  was  suffering  greatly  from  asthmatic  trouble  and 
had  severe  fits  of  choking.  I  again  diagnosed  case  "aneurysm  of 
aorta."  Under  treatment  he  improved,  and  on  February  26th  asked 
to  be  discharged,  which  was  refused.  On  February  27th  he  sud- 
denly began  to  cough,  spat  up  about  two  pounds  of  blood,  and  died 
within  ten  minutes. 

Autopsy.  Aneurysm  found  over  the  upper  portion  of  the  left  lung 
filled  with  a  mass  of  clotted  blood.  Lung  tuberculous.  The  autopsy 
led  me  to  believe  that  the  aneurysm  had  existed  for  a  long  time  and 
had  ruptured  twice.  When  he  threw  up  the  large  amount  of  blood 
the  first  time  a  rupture  had  occurred;  when  hemorrhage  suddenly 
stopped  the  blood  became  clotted  in  a  layer  over  the  rupture,  forming 
a  pseudomembrane.  We  thus  have  a  spontaneous  healing  of  a 
rupture  of  an  aneurysm  of  the  aorta.  The  second  rupture,  which 
was  quite  open  and  not  covered  with  clotted  blood,  was  the  cause 
of  death.  There  was  extensive  necrosis  and  loss  of  the  periosteum 
of  the  spine,  caused  by  the  continued  and  permanent  pressure  of 
the  aneurysmal  sac  on  the  spine. 

Case  V.  (Surgeon  F.  R.  Town,  United  States  Army,  Fort  Sill, 
Indian  Territory.  Reports  of  the  Surgeon-General  of  the  Army, 
Washington,  1885,  1886,  1898.  "Report  of  a  Case  of  Double  Rup- 
ture of  an  Aneurysm  of  the  Ascending  Aorta,  with  Survival  of  the 
Patient  for  Several  Weeks  Subsequent  to  the  Primary  Rupture; 
Final  Result,  Death.") — Patient,  aged  thirty-two  years,  Mexican 
by  birth,  appeared  at  sick  call  complaining  of  shortness  of  breath  and 
inability  to  blow  his  instrument,  a  brass  horn.  Four  days  afterward 
he  was  seized  in  quarters  with  a  sudden  faintness  and  alarming 
prostration.  He  was  seen  immediately  by  Acting  Assistant  Surgeon 
J.  L.  Powell,  who  found  an  entire  cessation  of  respiratory  movement, 
a  murmur  over  the  right  side  of  the  thorax,  and  universal  flatness 
on  percussion,  while  the  respiratory  movements  of  the  ribs  on  the 
left  side  were  evidently  increased.     Marked  pallor  of  the  face  and 
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skin  prevailed  and  the  pulse  was  extremely  feeble.  Patient  improved 
until  May  28th,  when,  as  he  was  in  the  act  of  sitting  down  to  dinner, 
sudden  faintness  came  on  and  he  vomited  a  large  quantity  of  fresh 
arterial  blood.  At  9.30  p.m.  a  violent  hemorrhage  occurred  from 
the  mouth  and  nose,  with  an  almost  immediate  fatal  result. 

Autopsy  Thirteen  Hours  after  Death.  The  right  pleural  cavity 
contained  a  large  amount  of  disintegrated  coagula  and  fluid  blood, 
which  had  evidently  extravasated  some  time  prior  to  death.  Con- 
siderable damage  had  resulted  to  the  superficial  parenchyma  of 
the  lung  posteriorly,  especially  near  its  posterior  border,  through 
which  the  escaping  fluid  had  effected  an  entrance  from  the  descend- 
ing aorta.  The  pleural  surfaces  were  firmly  adherent  to  the  chest 
wall  and  also  to  the  lung  itself,  along  the  external  surface  and  base. 
These  adhesions  were  old  and  had  limited  the  amount  of  extrav- 
asation. "To  their  strength  was  probably  due  the  temporary 
preservation  of  the  patient's  life  by  preventing  the  general  diffusion 
of  the  escaping  fluid  throughout  the  pleural  sac  and  the  forcible 
compression  of  the  lung  into  the  apex  of  the  thorax."  About  one 
inch  and  a  quarter  below  the  origin  of  the  left  subclavian  artery  a 
sacculated  aneurysm  of  moderate  size,  with  a  large  mouth,  projected 
from  the  right  of  the  descending  aorta  in  front  of  the  oesophagus. 
The  aneurysmal  pouch  was  oval,  and  from  one  to  two  inches  in 
diameter.  A  circular  ulceration  through  the  sac,  about  three 
lines  in  diameter  and  immediately  over  the  oesophagus,  indicated 
the  position  of  the  fatal  rupture.  After  a  little  search  a  second  small 
opening  through  the  sac  nearer  its  mouth  was  found,  which  com- 
municated to  the  right  and  behind  the  oesophagus  directly  with  the 
extravasation  within  the  right  pleura.  The  sac  contained  a  small 
amount  of  clot  and  was  partially  lined  with  a  thin  lamina  of  fibrin, 
which  was  believed  to  have  occluded  the  passage  to  the  right 
thorax. 

Case  VI.  (Theophilus  Thompson,  London  Medical  Gazette, 
1840,  vol.  ii.  p.  905.  "A  Case  of  Aneurysm  Supposed  to  Have 
Opened  into  the  Pericardium  a  Considerable  Time  Before  Death.") 
— On  July  21,  1839,  the  patient,  a  blacksmith,  of  strong,  muscular 
frame,  was  found  lying  in  bed,  lips  and  ears  sHghtly  livid,  skin 
perspiring,  and  countenance  rather  anxious.  Complained  of  pain 
on  the  right  side  of  the  sternum,  increased  by  full  respiration.  Right 
chest  was  prominent,  especially  over  the  third,  fourth,  and  fifth  ribs, 
where  the  sound  elicited  by  percussion  was  dull,  while  the  natural 
dulness  of  the  cardiac  region  to  the  left  of  the  sternum  did  not 
extend  so  far  as  usual.  Physician  concluded  that  the  heart  was 
enlarged  and  the  aorta  studded  with  ossified  depositions."  He 
could  not  satisfy  himself  whether  there  was  aneurysm  of  that  vessel. 
Twelve  months  previously  the  patient  had  been  attacked  with  pain 
in  the  back  and  side,  since  which  time  he  had  suffered  from  palpi- 
tation, and  had  occasionally  fainted  at  his  work.    On  the  following 
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September  the  patient  became  worse,  and  on  the  i9th  he  was  found 
again  confined  to  bed  with  great  Hvidity  of  countenance  and  a 
very  weak  and  rapid  pulse.  He  was  treated  at  that  time  and  im- 
proved until  the  29th,  when,  on  getting  up  for  stool,  he  became 
suddenly  worse,  stared  wildly  for  a  moment,  uttered  an  exclama- 
tion, and  fell  back  dead. 

Post-mortem  Examination.  Pericardial  sac  filled  with  clot.  Heart 
enlarged  and  flaccid.  Aorta  near  its  origin  was  dilated  to  more  than 
twice  its  ordinary  size.  Inner  membrane  seemed  to  have  lost  its 
natural  elasticity.  No  ossification.  At  the  most  dilated  part  of  the 
aorta  an  opening  was  discovered,  the  edges  of  which  were  even  as 
if  cut  with  a  knife.  This  was  probably  made  in  removing  the  heart, 
but  at  one  end  of  the  wound,  two  or  three  inches  above  the  aortic 
valve,  was  a  somewhat  puckered  opening,  apparently  produced  by 
disease.  On  tracing  this  aperture  it  was  found  to  communicate 
with  a  sac.  This  pouch,  which  was  larger  than  an  orange,  was 
full  of  dense  coagulum  and  lined  with  fibrinous  layers.  At  its  outer 
side,  nearly  on  a  level  with  the  aortic  valves,  was  a  round  smooth 
aperture,  rather  more  than  three-quarters  of  an  inch  in  diameter, 
through  which  the  blood  appeared  to  have  escaped  into  the  cavity 
of  the  pericardium. 

"  It  seems  reasonable  to  conclude  that  in  this  case  the  pericardium 
had  not  only  been  thickened  by  inflammation  at  some  distant  period, 
but  had  also  been  affected  with  more  recent  inflammation  up  to  the 
time  of  death." 

The  indication  of  great  displacement  of  the  heart  at  an  earlier 
period,  the  roundness  and  smoothness  of  the  opening  into  the  peri- 
cardium, the  great  distention  of  that  membrane,  the  increased  firm- 
ness of  its  structure,  the  evidences  of  recent  and  progressive  inflam- 
mation seem  favorable  to  the  opinion  that  the  rupture  of  the 
aneurysm  into  the  cavity  of  the  pericardium  had  occurred  a  con- 
siderable time  before  the  death  of  the  patient. 

Case  VII.  (Charles  Murchison,  "Diffuse  Aneurysm  of  the 
Thoracic  and  Abdominal  Aorta,  Terminating  in  Chronic  Peritonitis, 
with  Copious  Liquid  Effusion.") — Patient,  James  D.,  aged  forty- 
two  years,  on  January  1,  1869,  suddenly  felt  ill  and  then  imme- 
diately became  unconscious,  remaining  in  this  condition  for  an  hour. 
Following  this  at  the  beginning  of  August  the  patient  had  a  severe 
attack  of  pleurisy,  without  any  strain  or  unusual  exertion  was  sud- 
denly taken  with  urgent  vomiting,  severe  pain,  and  distention  of 
abdomen  and  constipation.  On  September  4th  the  sickness  recom- 
menced and  was  attended  by  pain  in  the  stomach,  but  less  severe 
than  on  former  occasions.  On  the  10th  he  became  worse,  and  since 
then  had  great  pain  and  vomited  everything  he  swallowed.  His 
bowels  had  been  relaxed  and  shortly  before  his  admission  had 
passed  a  considerable  quantity  of  semicoagulated  blood.  He  grad- 
ually became  worse,  and  died  on  the  morning  of  the  23d.    At  the 
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post-mortem  an  aneurysm  was  found  at  the  lower  part  of  the 
thoracic  and  upper  part  of  the  abdominal  aorta. 

Comments  by  Murchison.  On  January  1st  the  aneurysm  rup- 
tured and  caused  syncope.  On  August  4th  the  aneurysm  burst  in 
a  downward  direction  and,  the  blood  pressing  forward,  the  liver  and 
the  peritoneum  caused  chronic  peritonitis. 

Case  VIII.  (Dr.  Rhodes,  London  Medical  Times  and  Gazette, 
1863,  vol.  ii.  p.  10.  "Rupture  of  an  Aneurysm  into  the  Left  Pleural 
Cavity;  Death  Three  Days  after  the  Supposed  Time  of  Rupture.") 
— ^T.  W.,  aged  thirty-nine  years,  decorator,  was  admitted  into  St. 
Mary's  Hospital  on  February  11th,  with  supposed  effusion  into  left 
lung.  One  week  ago  he  became  suddenly  faint  and  fell  down 
insensible,  in  which  state  he  remained  two  minutes.  On  recovery 
he  felt  considerable  pain  on  the  left  side.  Was  supposed  to  have 
received  some  injury  to  ribs.  On  examination  the  whole  of  left  side 
was  found  dull  on  percussion,  but  absence  of  breath  sounds  and 
vocal  vibration.  No  pulsation  in  cardiac  region,  but  the  apex  beat 
could  be  felt  in  the  epigastrium  and  the  heart  sounds  to  the  right  of 
the  xiphoid.    Death  on  the  14th. 

Autopsy.  Left  pleura  was  filled  with  dark-colored  serum.  Heart 
displaced.  Large  clot  of  blood  measuring  four  pints  was  effused 
over  surface  of  the  lung.  On  removing  this  a  sacculated  aneurysm 
about  the  size  of  a  small  orange  was  found  at  the  posterior  part  of 
the  thoracic  aorta  just  at  its  termination,  which  communicated  with 
the  pleura  by  an  opening  about  the  size  of  a  quill.  No  trace  of 
pleurisy  found. 

If  any  one  situation  is  more  favorable  than  another  for  the  spon- 
taneous recovery  after  the  rupture  of  an  aneurysm  of  the  aorta,  the 
lung  -  seems  to  enjoy  that  distinction,  probably  accounted  for  by 
the  better  facilities  offered  for  the  rapid  formation  of  a  clot  with 
which  the  rupture  is  blocked.  A  number  of  cases  are  recorded 
where  the  patient  lived  a  few  hours  or  perhaps  a  day  or  two  after 
the  rupture  of  an  aneurysm  into  the  lungs,  pleural  cavity,  or  peri- 
cardial sac,  but  these  cannot  be  placed  under  the  heads  of  recoveries. 
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(From  the  William  Pepper  Laboratory  of  Clinical  Medicine,  Phoebe  A.  Hearst  Foundation.) 

When  the  function  of  the  breast  is  taken  into  account,  one  would 
expect  mammary  tuberculosis  to  be  as  frequent  as  genital  tuber- 
culosis.   This  is  certainly  not  true.    Among  300  gynecological  cases 

*  Read  before  the  Pathological  Society  of  Philadelphia,  January  28, 1904. 
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Stratz"  found  22  per  cent,  of  tuberculosis;  Martin  had  10  in  287 
cases,  and  Whitridge  Williams  reported  that  8  per  cent,  of  inflam- 
matory adnexal  disease  was  due  to  the  tubercle  bacillus. 

Mammary  tuberculosis  is  more  rare.  Bartsch*  in  1901  could  find 
but  65  undisputed  cases  in  the  literature.  Probably  30  of  these  were 
primary.  The  primary  form  of  genital  tuberculosis  has  been  open 
to  doubt.  Such  pathologists  as  Klebs,  Scanzoni,"  Bollinger,  von 
Recklinghausen,  Schmorl,  Ribbert,  Aschoff  and  Albrecht^^  deny  its 
existence  in  the  adult.  It  is  as  difficult  to  prove  the  actual  primarity 
of  tuberculosis  of  the  breast  as  it  is  of  the  genital  organs.  This  does 
not  apply  to  cases  of  direct  inoculation,  for  well-attested  instances 
of  the  latter  are  on  record.  Thus,  Pluyette^  reports  primary  tuber- 
culosis of  the  breast  in  a  girl  aged  twenty-three  years,  who  was 
infected  through  a  slight  abrasion  of  the  nipple,  and  Spinelli" 
speaks  of  a  woman  who  developed  the  disease  after  intercourse  with 
a  male  who  suffered  from  tuberculosis  of  the  testicle. 

Whenever  the  infection  is  conveyed  by  means  of  the  circulatory 
systems  the  question  always  arises  whether,  if  autopsy  were  possible, 
the  primary  focus  of  the  disease  would  not  be  found  in  the  visceral 
organs  more  often  affected  by  tuberculosis.  Without  an  autopsy, 
therefore,  a  diagnosis  of  primary  tuberculosis  is  not  scientifically 
justified. 

Primary  genital  tuberculosis  does  occur,  however,  and  Veit,^^  after 
scrutinizing  all  of  the  available  cases,  accepts  15,  10  of  the  tubes 
and  5  of  the  uterus,  as  actual  primary  forms. 

There  are  no  cases  of  primary  tuberculosis  of  the  breast  on  record 
in  which  the  diagnosis  was  made  after  autopsy.  But  as  the  primary 
form  occurs  in  the  genitalia,  it  is  reasonable  to  suppose  that  it  may 
develop  in  the  breast.  It  is  certain  that  tubercle  bacilli  may  produce 
characteristic  lesions  remote  from  their  point  of  ingress  without 
affecting  the  parts  through  which  they  pass.  Dobroklonski,^®  work- 
ing under  Cornil,  and  RaveneP*  have  produced  experimentally 
primary  tuberculosis  of  the  lungs  through  the  alimentary  tract 
without  any  lesion  of  the  tract  itself.  Attention  has  recently  been 
directed  to  the  tonsils  as  frequent  portals  of  entry  for  the  tubercle 
bacillus.  That  tubercle  bacilli  may  be  present  in  the  tonsil  without 
producing  any  anatomical  alteration  is  evident  from  the  work  of 
Friedmann.^* 

Goodale  and  Hendelsohn"  have  observed  that  the  tonsils  possess 
marked  absorptive  powers.  The  crypts  of  the  tonsils  represent 
afferent  lymph  vessels,  and  carmine  granules  placed  on  the  tonsils 
are  rapidly  absorbed  and  pass  thence  through  the  interfollicular 
tissue  to  the  efferent  lymphatics.  As  these  facts  might  explain  the 
occurrence  of  primary  tuberculosis  anywhere  in  the  economy,  we 
may  accept,  for  clinical  purposes  at  least,  those  cases  of  tuberculosis 
of  the  breast  as  primary  in  which  there  is  no  evidence  of  tuberculosis 
elsewhere,  even  after  the  most  careful  physical  examination. 
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The  importance  of  primary  tuberculosis  of  the  breast  lies  in  the 
possibility  of  its  transmission  from  the  mother  to  the  nursing  child. 

While  it  would  be  quite  unusual,  at  least  in  the  better  classes,  for 
a  woman  with  any  disease  of  the  breast  to  suckle  her  infant,  yet 
Coles'  saw,  in  the  out-patient  department  of  the  Philadelphia  Poly- 
clinic, two  women  with  tuberculous  breasts  nursing  tuberculous 
infants,  and  Davis'  believes  that  he  has  made  the  same  observation 
at  the  General  Hospital  in  Vienna. 

So  far  as  I  know  there  is  but  one  case  in  which  tuberculous  infection 
of  the  child  has  been  traced  to  its  mother's  milk.  This  case,  reported 
by  Roger  and  Garnier,^"  may  be  briefly  summarized  as  follows: 

A  pregnant  woman  came  under  observation  on  February  16th, 
suffering  with  pharyngeal  tuberculosis.  On  March  7th  she  gave 
birth  to  a  child  that  weighed  2685  grams.  The  infant  was  nursed 
until  March  12th,  when,  on  account  of  the  progressing  illness  of  the 
mother,  it  was  weaned.  On  March  24th  the  woman  died,  and  at 
the  autopsy  tuberculosis  of  the  lungs  and  other  viscera  was  noted. 
The  child  gradually  failed  and  died  on  April  25th  from  tuberculosis 
of  the  mesenteric  glands,  spleen,  and  kidneys.  Two  guinea-pigs 
were  inoculated  with  the  milk  of  the  mother  on  March  11th.  Both 
of  these  pigs  died,  one  with  tuberculosis,  the  other  with  fibrous 
peritonitis  and  enlarged  lymph  glands;  no  tubercle  bacilli  nor 
actual  tubercles  were  found  in  the  second  case,  but  the  lesions  were 
evidently  due  to  the  tubercle  bacillus. 

While  such  an  observation  is  exceptional  in  woman,  it  has  been 
frequently  made  in  the  cow.  Pearson"  quotes  many  instances  of 
infection  arising  directly  from  the  milk  of  tuberculous  cattle.  Ernst 
found  tubercle  bacilli  in  the  milk  of  33  per  cent,  of  cows  in  which  a 
complete  post-mortem  showed  that  while  the  animals  were  widely 
tuberculous  the  udder  was  free;  and  Hirschberger,  by  the  experi- 
mental inoculation  of  milk,  produced  tuberculosis  in  55  per  cent, 
of  cases  from  tuberculous  cows  whose  udders  showed  no  sign  of 
disease. 

We  may  therefore  believe  that  the  milk  of  a  tuberculous  woman 
is  always  dangerous  for  the  child,  and  that,  although  rare,  tubercu- 
losis of  the  breast  may  occur  in  a  primary  form  and  be  unsuspected, 
and  that  the  possibility  of  this  condition  ought  always  to  be  borne 
in  mind  during  the  period  of  lactation.  If  the  breast  is  itself  the 
seat  of  tuberculosis  its  milk  must  be  highly  infectious,  for  in  the 
analogous  affection  of  the  cow  the  milk  almost  invariably  contains 
tubercle  bacilli. 

There  is  some  difficulty  in  reaching  a  satisfactory  estimate  of  the 
frequency  of  primary  tuberculosis  of  the  breast.  Freiburg"  mentions 
50  cases,  Scudder^  80,  Carrel  120.  Bartsch*  has  thrown  out  of  con- 
sideration all  those  in  which  a  positive  diagnpsis  was  not  made. 
Thus  in  all  of  his  cases,  either  there  was  the  histological  picture  of 
tuberculosis  or  the  bacilli  were  found  or  inoculation  experiments 
were  positive.    There  were  but  65  such  cases,  and  this  is  the  number 
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Bartsch  includes  in  his  series.     So  much  for  the  existence  of  a 
tuberculous  lesion. 

When  we  attempt  to  separate  the  primary  from  the  secondary 
forms  there  is  difficulty  also  in  determining  which  are  primary. 
While  it  is  unscientific  to  diagnose  primary  tuberculosis  of  any  part 
without  an  autopsy,  we  may  safely  consider  a  given  lesion  primary 
if  there  is  no  evidence  of  tuberculosis  elsewhere.  If  in  a  given  case 
symptoms  exist  which  may  be  attributed  to  tuberculosis  in  another 
part,  then  the  disease  of  the  breast  cannot  be  regarded  as  primary, 
although  the  breast  may  have  been  its  primary  seat.  This  is  the 
opinion  of  Piskacek,^®  and  with  it  there  are  no  grounds  for  dis- 
agreement. 

Tuberculosis  of  the  breast  as  a  secondary  lesion  has  no  especial 
significance,  whereas  the  fact  that  the  mammary  gland  alone  may 
be  affected  by  the  tubercle  bacillus  is  of  practical  importance.  It 
is  well  recognized,  of  course,  that  in  the  later  stages  other  organs 
may  be  involved. 

Reviewing  Bartsch's  series,  in  35  there  seems  to  have  been  tuber- 
culosis elsewhere.  All  cases  designated  as  being  of  a  scrofulous 
habit  and  those  in  which  there  was  coincident  but  less-marked 
tuberculous  infection  have  been  excluded.  I  have  also  excluded 
those  cases  where  the  affection  was  first  noted  in  the  axilla.  Many 
of  the  tabulated  cases  are  incompletely  reported  and  details  for 
determining  the  actual  primarity  of  the  case  are  scanty.  At  any 
rate,  Bartsch  has  no  more  than  30  primary  cases,  and  2  of  these  are 
in  the  male.  To  these  I  have  been  able  to  add  12;  some  of  the  latter 
were  not  included  by  Bartsch  in  his  list  because  suitable  literature 
was  not  available.  The  impression  one  has  in  going  over  the  reports 
of  tuberculosis  of  the  breast  is  that  its  primary  form  is  extremely  rare. 
BulP^  in  1894  had  had  185  amputations  of  the  breast;  all  of  these 
were  submitted  to  histological  examination,  and  in  but  one  instance 
was  tuberculosis  found,  and  that  was  primary.  Since  that  time  Bull 
has  not  observed  another  case,  although  he  has  no  record  of  the 
number  of  his  breast  amputations. 

If  we  analyze  the  entire  number  of  accepted  cases  in  the  female 
we  find  that  of  40  patients,  the  entire  number — 

28  were  married 70  per  cent. 

19  had  borne  children ■  .       .       .       .  47.5  " 

12  were  single 30  " 

12  had  hereditary  taint 30  " 

6  had  history  of  trauma 15  *' 

8  suffered  from  mastitis  during  lactation 20  " 

2  were  directly  inoculated 6  " 

The  youngest  patient  was  sixteen,  the  oldest  was  fifty-nine  years. 
From  these  figures  it  is  difficult  to  draw  many  conclusions  in 
regard  to  the  predisposing  causes  of  mammary  tuberculosis.  While 
most  of  the  cases  were  found  in  married  women,  the  age  at  which 
the  disease  occurs  would  explain  this  fact,  because  most  women 
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between  the  ages  of  twenty  and  forty  are  married.  No  case  up  to  this 
time  has  been  observed  in  the  female  before  the  age  of  puberty, 
although  Demme  reports  a  case  in  a  male  child  four  days  old, 
due  to  direct  inoculation.  There  seems  to  be  no  direct  con- 
nection between  lactation  and  the  disease;  but  47.5  per  cent,  of 
the  women  had  borne  children.  Trauma  has  played  an  inconsider- 
able part.  Perhaps  the  relative  infrequency  of  mammary  com- 
pared to  genital  tuberculosis  is  to  be  explained  upon  other  grounds. 
Hegar,  Martin,  and  Amann"  have  dwelt  upon  gonorrhoea  as  a 
predisposing  factor  in  genital  tuberculosis.  Eisendrath^®  has  recently 
made  the  same  observation  and  believes  that  the  gonococcus  often 
prepares  the  soil  for  a  later  invasion  of  the  tubercle  bacillus.  He 
quotes  Casper,^"  who  found  33  per  cent,  of  35  cases  of  tuberculous 
vesiculitis  to  have  been  preceded  by  gonorrhoea.  Casper  believes 
that  an  attack  of  gonorrhoea,  especially  in  those  predisposed  to 
tuberculosis,  acts  like  a  trauma  in  aiding  its  development.  It  is 
similar  to  an  injury  in  syphilis  which  is  able  to  produce  the  mani- 
festation of  the  disease  at  the  injured  spot. 

Pathological  Anatomy.  Tuberculosis  of  the  breast  occurs  in 
either  a  (1)  confluent  or  a  (2)  disseminated  form. 

The  confluent  form  may  be  an  instance  of  (a)  mixed  infection  or 
of  the  (6)  true  tuberculous  abscess. 

The  confluent  abscess  in  the  presence  of  mixed  infection  is  the 
usual  variety.  It  may  involve  the  entire  breast;  it  breaks  down, 
forming  fistulse,  and  in  the  later  stages  produces  retraction  of  the 
nipple.  There  are  the  usual  signs  of  inflammatory  processes  in  this 
region;  the  axillary  glands  may  be  secondarily  involved. 

An  abscess  purely  the  result  of  the  tubercle  bacillus,  the  so-called 
"cold  abscess,"  is  quite  rare.  It  forms  an  elastic  fluctuating  tumor, 
mostly  well  circumscribed  and  sharply  bordered.  It  is  but  seldom 
surrounded  by  infiltration;  the  skin  remains  unbroken  and  there 
are  no  fistulse.    The  axillary  glands  are  not  involved. 

In  the  disseminated  form  there  are  small  nodes  of  the  tuberculous 
disease  scattered  throughout  the  breast.  There  is  not  much  general 
enlargement  of  the  gland;  the  skin  remains  unaltered;  the  disease 
is  slow  in  course,  years  passing,  perhaps,  without  cognizance  of  the 
patient.    This  form  is  so  rare  that  it  is  denied  by  some  authors. 

Diagnosis.  Many  tumors  of  the  breast  and  the  inflammatory 
affections  have  to  be  distinguished  from  tuberculosis.  The  differ- 
ential points  here  would  be  like  those  of  tuberculosis  in  other  parts 
and  need  not  be  repeated.  In  suspected  cases  the  mammary 
secretion  should  be  stained  for  tubercle  bacilli,  as  was  successfully 
done  by  Bevan,'  or  animal  inoculation  should  be  made.  From 
simple  pyogenic  mastitis  tuberculosis  may  be,  as  a  rule,  distin- 
guished by  its  more  chronic  course.  Carcinoma  usually  occurs 
later  in  life  and  is  accompanied  by  retraction  of  the  nipple.  This 
does  not  often  result  in  tuberculosis  except  after  the  formation  of 
sinuses. 
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Prognosis.  As  in  genital  tuberculosis,  the  disease  in  itself  is 
favorable.  The  result  depends  upon  the  existence  of  visceral 
complications.  Bartsch's  data  relative  to  the  results  of  treatment 
in  his  series  is  too  meagre  to  draw  conclusions.  In  my  own  series 
of  12  cases,  2  were  not  heard  from  after  operation;  4  are  reported 
cured  within  a  year;  1  died  at  the  end  of  three  years,  and  in  1  the 
after-condition  of  the  patient  is  not  noted.  The  duration  of  cure 
in  the  remaining  cases  is  put  down  at  8,  4,  3,  and  2  years. 

Treatment.  Although  simple  evacuation  and  curettage  or 
extirpation  of  the  diseased  nodules  alone  has  sufficed  in  some  cases, 
the  gravity  of  the  disease  usually  demands  amputation  of  the  breast 
and  the  removal  of  enlarged  axillary  glands. 

The  details  of  the  case  I  have  added  to  those  found  in  the  litera- 
ture are  as  follows: 

History.  Woman,  aged  fifty-nine  years,  the  mother  of  three 
children;  there  is  no  tubercular  history;  there  is  no  clue  whatever 
to  the  probable  source  of  infection.  Husband  and  children  are  all 
living  and  well.  Parents  died  of  old  age.  Patient  married  at  the 
age  of  twenty-eight;  menopause  at  forty-eight;  last  child  when 
forty-two  years  of  age.  She  always  used  both  breasts  during  lacta- 
tion and  never  had  pain  in  them.  Never  had  any  pulmonary  disease 
nor  any  illness  that  might  be  construed  as  being  tuberculous  in 
nature.  Three  years  before  coming  under  observation  a  nodule 
appeared  in  the  right  breast ;  it  increased  slowly  in  size  and  caused 
retraction  of  the  nipple.  There  was  no  ulceration.  Pain  occurred 
in  the  right  arm. 

Treatment.  The  breast  was  amputated  by  Dr.  J.  G.  Clark,  who 
saw  the  woman  in  consultation  with  Dr.  James  Tyson.  I  wish  to 
thank  these  gentlemen  for  the  privilege  of  reporting  the  case. 

Pathological  Report,  Path.  No.  607. 

Macroscopic  Description.  The  specimen  consists  of  an  ampu- 
tated breast  including  a  portion  of  the  pectoral  muscle,  together 
with  axillary  fat  and  lymph  glands.  The  skin  surface  is  intact; 
the  nipple  is  considerably  retracted,  and  at  this  area  and  to  the  right 
of  it  there  is  an  irregular  nodule  about  the  size  of  a  walnut.  The 
mass  is  not  well  circumscribed,  but  fuses  with  the  surrounding 
tissue.  Upon  section  the  breast  appears  atrophic.  Beneath  the 
nipple  and  continuous  with  it  there  is  an  irregular  mass  made  up 
of  fibrous  tissue.  Here  and  there  are  dark  spots  which  appear  to 
be  areas  of  necrosis.  The  entire  glandular  portion  of  the  breast 
is  represented  by  this  nodule.  Its  fibres  are  continuous  with 
the  trabeculse  of  the  fatty  tissue  which  makes  up  the  bulk  of  the 
specimen. 

Histological  Description.  The  surface  epithelium  and  that  of 
the  ducts  appear  normal.  The  glandular  elements  are  quite  atrophic 
and  there  is  a  relative  increase  of  connective  tissue.  The  lymph 
spaces  throughout  the  specimen  are  crowded  with  small  cells  having 
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round  nuclei  which  occupy  most  of  the  cell  body.  Such  collec- 
tions are  directly  continuous  with  areas  comprising  giant  cells 
surrounded  by  epithelioid  cells  and  the  small  round  ones  above 
mentioned.  The  nuclei  of  the  giant  cells  are  at  the  periphery,  and 
the  picture  is  typical  of  tuberculosis.  A  few  sections  were  stained 
for  tubercle  bacilli,  but  none  were  found.  It  is  unfortunate  that  no 
animal  inoculations  were  made,  but  as  the  case  was  clinically  one 
of  carcinoma  the  specimens  had  been  hardened  in  formalin  before 
the  value  of  such  proof  was  apparent. 
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A  CASE  OF  MERALGIA  PARAESTHETICA. 
By  John  E.  Donley,  M.D., 

OF    SOUTH    ORANGE,    NEW    JERSET, 

I  WISH  to  add  the  following  case  of  meralgia  paraesthetica  to  the 
number  of  those  already  reported : 

Mrs.  G.,  white,  aged  forty-three  years,  primipara,  came  under 
observation  complaining  of  disability  in  the  left  thigh.  Her  father 
is  living  and  well  at  the  age  of  sixty-eight.  Her  mother  died  of 
heart  disease  at  the  age  of  fifty.  She  has  one  brother  and  one  sister, 
both  living.  The  former  enjoys  excellent  health,  the  latter  suffers 
from  intercostal  neuralgia.  A  maternal  aunt  died  of  cancer  of  the 
breast,  and  a  paternal  uncle  of  Bright's  disease.  Apart  from 
measles  and  chicken-pox  the  patient  enjoyed  good  health  until  the 
birth  of  her  child  nineteen  years  ago.  The  labor  was  difficult  and 
the  puerperium  was  complicated  by  abscess  of  the  breast  and  a 
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mild  form  of  mania,  which  persisted  for  three  weeks.    From  recovery 
her  health  was  good  until  one  year  ago,  at  which  time  her  husband's 
misfortune  in  business  occasioned  an  attack  of  neurasthenia  which 
lasted  about  six  weeks.    She  is  a  woman  of  high-strung  temperament, 
plethoric  habit,  medium  stature,  and  heavy  build.     There  is  no 
history  or  sign  of  alcoholism  or  syphilis.     She  uses  tea  and  coffee 
moderately.     There  has  always  been  a  tendency  to  constipation. 
At  present  she  is  passing  through. the  changes  of  the  climacteric 
and  suffers  from  occasional  flushings,  dizziness,  and  palpitation. 
Twelve  weeks  before  seeking  medical  attention  and  while  in  the 
enjoyment  of  her  usual  health  she  dropped  a  flat-iron  on  her  right 
foot,  injuring  it  severely.    For  one  week  she  was  unable  to  walk,  but 
gradually  regained  her  power,  the  weakness  of  her  right  foot, 
however,  compelling  her  to  throw  as  much  weight  as  possible  upon 
the  left  leg.     This  because  of  her  weight  caused  much  fatigue. 
Eight  weeks  after  her  initial  injury  she  began  to  notice  a  peculiar, 
rather  ill-defined  feeling  of  tingling  and  numbness  accompanied  by 
a  sense  of  constriction  on  the  outer  side  of  the  left  thigh.    Except 
on  four  occasions  this  sensation  was  entirely  absent  during  rest, 
but  appeared  shortly  after  she  began  to  walk  or  stand  and  increased 
to  positive  pain  which  grew  progressively  worse  until  she  was  obliged 
to  sit  down.    These  symptoms  continued  to  increase  for  five  weeks 
from  their  inception,  when  she  came  under  observation.     It  was 
impossible  for  her  to  walk  without  a  limp,  but  she  had  no  abnormal 
sensations  in  the  limb,  other  than  those  in  the  outer  thigh.     Apart 
from  tingling,  numbness,  and  pain  she  complained  at  times  of  intense 
heat,  at  others  of  cold,  as  though  a  wet  cloth  were  placed  upon  the 
skin.     Occasionally  the  outer  side  of  the  thigh  felt  "like  a  foreign 
body,"  as  she  expressed  it.    Menstruation  or  changes  in  the  weather 
appeared  to  have  no  influence  on  her  condition.    Three  weeks  after 
the  onset  of  her  symptoms  she  Suffered  from  a  slight  attack  of  supra- 
orbital neuralgia  which  lasted  three  days  and  has  not  re-appeared. 
Examination  disclosed  anaesthesia  on  the  outer  side  of  the  left  thigh 
extending  in  a  line  from  the  great  trochanter  to  the  head  of  the 
fibula,  from  the  3d  to  the  36th  cm.  mark.     The  area  was  4  cm. 
broad  above,  14  cm.  broad  in  the  middle,  and  8  cm.  broad  below. 
Within  this  region  pain,  temperature,  tactile,  pressure,  and  hair 
sensations  were  greatly  diminished,  particularly  those  of  pain  and 
temperature.     Sensibility  to  the  faradic  current  was  likewise  mark- 
edly decreased.    The  nerve  was  not  anywhere  sensitive  to  pressure, 
although  this  point  was  carefully  investigated  several  times.    There 
were  no  trophic  changes.    The  right  thigh  was  examined  for  per- 
version of  sensibility  of  all  forms,  but  with  the  exception  of  a  small 
area  of  doubtful  tactile  anaesthesia  at  the  middle  of  its  outer  surface 
no  alteration  was  found.    With  the  idea  of  relieving  the  pain  and 
paraesthesia  the  patient  painted  a  portion  of  the  thigh  with  iodine. 
It  set  up  a  severe  reaction  which  was  the  immediate  cause  of  her 
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seeking  medical  attention.  Under  the  use  of  strychnine,  massage, 
and  galvanism  her  symptoms  rapidly  improved  and  in  three  weeks 
they  had  completely  disappeared. 

Meralgia  paraesthetica  is  the  name  given  by  Roth  to  a  peculiar 
syndrome  appearing  most  commonly,  though  not  exclusively,  in 
the  distribution  of  the  external  cutaneous  femoral  nerve.  Meralgia 
paraesthetica,  like  most  other  descriptive  terms,  is  unsatisfactory,  in 
that  it  describes  too  little,  and  fails  to  include  the  objective  symptoms 
that  are  such  an  important  part  of  the  disease.  On  this  account 
Sollier  has  suggested  the  name  neuralgia  paraesthetica,  but  to  this 
also  there  are  objections,  and  it  would  seem  better,  until  we  obtain 
a  term  based  upon  a  distinct  pathological  conception,  to  remain 
content  with  Roth's  original  description.  The  disease,  although  it 
had  been  several  times  previously  observed  and  reported  by  Bern- 
hardt, Pieracini,  Musser  and  Sailer,  and  others,  was  not  described 
as  a  definite  morbid  entity  until  1895,  when  Bernhardt  published 
his  paper  in  the  Neurologisches  Centralblatt.  Since  then  a  consid- 
erable number  of  cases  have  been  reported,  although  the  affection 
would  appear  to  be  not  common,  or,  if  it  is  so,  it  is  often  unrecog- 
nized. Meralgia  paraesthetica  may  be  defined  in  the  words  of 
Musser  and  Sailer  as  a  "disturbance  of  sensation  on  the  external 
surface  of  the  thigh,  characterized  by  various  forms  of  paraesthesia, 
associated  with  dissociation  and  more  or  less  diminution  of  sensa- 
tion." Another  definition  would  be  to  call  it  an  alteration  of  sensa- 
tion on  the  outer  aspect  of  the  thigh  characterized  by  pain,  dis- 
sociation, anaesthesia,  and  paraesthesia. 

The  symptomatology  of  the  disease  is  quite  constant  so  far  as 
the  kind  of  symptoms  is  concerned,  but  the  combinations  in  which 
they  appear  are  very  various.  They  manifest  themselves  objectively 
and  subjectively.  In  a  large  number  of  cases  the  subjective  symp- 
toms consist  of  tingling  and  numbness,  slight  at  first,  but  increasing 
in  severity  as  the  leg  is  used,  sometimes  amounting  to  a  severe  ache 
or  pain.  Other  patients  complain  of  heat  and  others  of  a  sensation 
of  cold,  or  both  of  these  may  be  present  at  different  times  in  the 
same  patient,  as  occurred  in  our  case,  where  at  one  time  the  heat 
was  so  marked  that  the  patient  declared  she  could  almost  feel  it 
through  her  dress,  and  at  another  the  sensation  of  cold  was  compared 
to  a  moist  cloth  pressed  against  the  skin.  Sometimes  there  is  hyper- 
aesthesia  so  great  that  the  slightest  touch  is  unbearable.  Musser 
and  Sailer  mention  an  instance  of  this — the  case  of  a  distinguished 
jurist  whose  thigh  was  so  sensitive  that  the  very  touch  of  his  clothing 
became  unendurable  and  he  was  several  times  obliged  to  stop 
walking  in  order  to  pull  his  garments  away  from  his  skin.  In  the 
vast  majority  of  cases  the  subjective  sensations  disappear  when  the 
patient  is  sitting  or  lying,  but  sometimes  they  persist  as  in  our  case, 
where  on  four  occasions  they  continued  despite  the  fact  that  the 
patient  was  resting  quietly  in  bed. 
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The  objective  symptoms  are  those  of  anaesthesia,  which  includes 
all  qualities  of  sensation  in  different  degrees.  In  our  case  the 
diminution  of  electrosensibility  was  so  considerable  that  the  patient 
bore  with  equanimity  in  the  left  thigh  a  faradic  current  which  caused 
much  discomfort  in  the  right.  There  is  marked  diminution  of 
sensibility  to  pain,  touch,  and  pressure.  Our  patient  presented  such 
a  degree  of  thermoansesthesia  that  a  test-tube  of  hot  water  was 
recognized  as  being  only  lukewarm  and  ice  gave  merely  an  indistinct 
feeling  of  cold.  In  many  instances,  as  pointed  out  by  Bernhardt, 
there  is  tenderness  of  the  nerve  trunk  just  in  front  of  and  below  the 
anterior-superior  iliac  spine.  This  was  never  present  in  our  case, 
and,  though  frequent,  is  not  a  constant  symptom. 

Meralgia  paraesthetica  is  usually  an  affection  of  the  external 
cutaneous  nerve,  but  it  may  be  found  in  the  anterior  crural  nerve, 
as  in  the  cases  of  ¥6r6  and  MoUer,  or  in  the  external  popliteal  nerve, 
as  in  SoUier's  case. 

The  etiology  of  the  disease  is  obscure.  A  variety  of  causes  have 
been  mentioned  by  different  observers,  but  it  would  seem  that  some 
of  them  at  least  are  merely  coincidences.  Thus  some  have  mentioned 
the  presence  of  constipation  and  a  sedentary  life  as  having  an  etio-* 
logical  significance,  but  these  terms  convey  nothing  that  is  definite 
and  bring  to  our  minds  no  satisfactory  information.  There  are, 
however,  three  factors  that  appear  to  bear  a  close  relation  to  the 
production  of  the  disease;  these  are  infections,  traumatisms,  and 
intoxications.  In  several  instances  the  meralgic  symptoms  were 
consequent  upon  some  infectious  process.  Bernhardt,  Roth,  Mus- 
ser  and  Sailer,  and  others  mention  typhoid  fever,  erysipelas,  and 
influenza.  In  one  of  Nartowski's  cases  the  attack  followed  a  pneu- 
monic and  in  one  of  Claisse's  a  malarial  infection.  Syphilis  or  its 
legacy,  tabes  dorsalis  and  general  paresis,  has  been  reported  by 
Bacelli,  Venturi,  Pitres,  and  Mobius.  In  one  case  of  Bernhardt's 
there  was  chronic  lead  poisoning;  and  eclampsia,  rheumatism,  and 
alcoholism  are  mentioned  by  other  writers.  Traumatism  bears  often- 
times an  apparently  direct  relation  in  the  production  of  the  disease. 
In  our  case  the  symptoms  followed  directly  upon  excessive  use  of 
the  limb,  which  may  be  regarded  as  a  species  of  traumatism.  In 
one  case  of  Bernhardt's  and  in  one  of  Knauer's  a  sword  striking 
against  the  leg  produced  the  symptoms,  and  in  another  of  Roth's 
the  affection  followed  rough  walking.  The  pressure  of  a  heavy  army 
belt  caused  the  symptoms  in  both  thighs  in  a  patient  of  Musser  and 
Sailer.  McCarthy  reports  a  similar  case  of  Spiller's  in  which  the 
cause  of  the  symptoms  was  inexplicable  until  a  truss  was  discovered 
pressing  upon  the  external  cutaneous  nerve.  A  neuropathic  habit 
seems  to  have  some  influence  in  the  etiology.  Our  patient  suffered 
previously  from  mania  and  neurasthenia,  while  during  the  persist- 
ence of  her  meralgia  she  was  attacked  by  a  slight  supraorbital 
neuralgia.     Hereditary  influence  has  been  traced  by  Musser  and 
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Sailer,  in  one  of  whose  cases  the  trouble  appeared  in  son,  father, 
and  grandfather,  and  in  another  the  same  complaint  affected  father 
and  daughter. 

The  pathology  of  the  disease  is  a  mooted  question,  some  authors 
placing  it  among  the  neuralgias,  others  among  the  neuritides,  and 
still  others  denying  that  it  should  be  classed  with  either  of  these  dis- 
eases. Spiller  believes  many  of  the  cases  are  allied  to  the  pressure 
palsies.  Musser  and  Sailer  are  of  the  opinion  that  it  is  probably  a 
neurosis.  In  attempting  to  classify  meralgia  paraesthetica  we  are 
confronted  at  the  outset  by  two  difficulties:  first,  our  ignorance  of 
the  pathological  conditions  present  in  each  case,  and,  second,  our 
inadequate  knowledge  of  the  exact  relations  neuralgia  and  neuritis 
bear  to  each  other.  Many  years  ago  Trousseau  pointed  out  that 
neuralgia  is  only  a  symptom  and  connotes  no  constant  pathological 
condition.  Neuritis  likewise  is  a  common  name  for  different  mor- 
bid changes.  We  have,  for  example,  the  parenchymatous,  the  in- 
terstitial, and  the  segmental  of  Gombault.  The  two  affections  are 
not  mutually  exclusive.  In  cases  of  neuralgia  all  the  various  pro- 
cesses of  neuritis  with  degeneration  and  atrophy  of  nerve  fibres  have 
been  seen.  On  the  other  hand,  many  cases  diagnosed  clinically  as 
neuritis  are  accompanied  by  neuralgic  pain.  Spiller  and  others  have 
demonstrated  marked  pathological  alterations  in  the  Gasserian  gan- 
glion and  nerve  trunks  in  trigeminal  neuralgia,  and  Thomas  has 
found  very  similar  changes  in  the  ganglia  on  the  posterior  nerve  roots 
in  the  early  stage  of  tabes,  which  begins  with  neuralgic  pains.  The 
two  conditions,  neuralgia  and  neuritis,  overlap,  as  it  were,  and 
perhaps  we  are  not  always  logical  in  attempting  to  separate  them. 
In  the  few  instances  in  which  the  nerve  has  been  examined  in 
meralgia  parsesthetica  pathological  changes  were  sometimes  present, 
as  in  the  cases  of  Nawratski  and  Sollier ;  again,  they  were  apparently 
absent,  as  in  the  case  of  Souques.  But,  if  we  admit  a  priori  that 
disturbance  of  function  is  always  accompanied  by  alteration  of 
structure,  however  slight  and  temporary,  it  would  seem  that,  even 
in  those  cases  that  appear  normal,  some  change  has  occurred  that 
has  escaped  detection,  either  because  it  is  more  or  less  fleeting  or 
because  our  technique  is  inadequate.  Possibly  it  will  be  found 
that  in  every  case  of  meralgia  parsesthetica  some  structural  change 
has  occurred,  and  when  we  know  the  nature  of  this  we  will  be 
able  properly  to  classify  it  as  neuralgia,  neuritis,  or  neuroses. 

The  treatment  instituted  in  our  case  was  the  following:  one- 
fiftieth  increasing  to  one-thirtieth  of  a  grain  of  strychnine  sulphate 
was  given  three  times  each  day.  For  fifteen  minutes  each  day  the 
limb  was  massaged,  and  following  this  the  whole  thigh  was 
wrapped  for  half  an  hour  in  hot  Turkish  towels.  At  the  end  of 
a  week  a  mild  galvanic  current  supplemented  the  above  treatment. 
Rest  for  the  limb  was  insisted  upon,  and  in  three  weeks  the  symp- 
toms had  completely  disappeared.    The  employment  of  strychnine 
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was  suggested  by  Dana's  use  of  it  in  trigeminal  neuralgia.  For 
a  week  no  other  treatment  was  employed  in  order  that  the  effects 
of  the  drug  might  be  observed.  From  the  first  the  symptoms  began 
to  improve,  so  that  strychnine  would  seem  worthy  of  a  trial  in 
these  cases.  Electricity  in  the  form  of  the  dry  faradic  brush  was 
first  suggested  and  used  by  Roth  in  a  number  of  cases.  Musser 
and  Sailer  report  a  case  cured  by  this  means,  and  Sailer  has 
effected  cures  in  two  other  cases  by  the  same  method.  In  our  case 
we  employed  a  galvanic  current,  with  the  anode  on  the  thigh  and 
the  cathode  on  the  lumbar  spine  with  apparently  good  results. 
When  the  disease  was  attributed  to  rheumatism  salicylic  acid  was 
given  internally,  while  Devic  employed  the  drug  by  inunction.  That 
counterirritation  is  harmful  in  these  cases  was  shown  unmistakably 
by  ours,  where  the  use  of  iodine  caused  a  painful  dermatitis  with 
considerable  subcutaneous  oedema.  Spiller  was  the  first  to  suggest 
resection  of  the  nerve  in  obstinate  cases.  The  operation  has  been 
done  by  Souques  and  Chipault  on  the  external  cutaneous  nerve 
and  in  SoUier's  case  on '  the  external  popliteal  nerve — in  each  in- 
stance with  the  relief  of  the  meralgic  symptoms.  In  a  case  recently 
reported  by  Neisser  and  Pollack,  Poupart's  ligament  was  divided, 
with  excellent  results. 
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SURGICAL  SCARLATINA. 
By  Alice  Hamilton,  M.D., 

OF   CHICAGO. 

(From  the  Memorial  Institute  for  Infectious  Diseases,  Chicago.) 

Surgical  scarlatina,  or  scarlatina  which  follows  wounds  and 
operations  and  bears  a  direct  relation  to  these,  has  been  recognized 
for  the  last  forty  years  as  a  distinct  disease.  Although  from  time  to 
time  doubts  as  to  the  diagnosis  of  reported  cases  have  been  expressed 
and  the  suggestion  made  that  the  eruptions  in  question  were  due  to 
other  causes  than  scarlatinal  infection,  on  the  whole,  it  has  been 
generally  admitted  that  a  wound  or  injury  constituted  a  predisposing 
cause  to  scarlatinal  infection,  and  that  such  infection  should  be 
looked  upon  as  a  not  uncommon  complication  of  operations  or 
injuries.  There  are  about  174  cases  of  surgical  scarlatina  reported 
in  detail  in  the  literature  and  passing  mention  is  made  of  many  more. 
The  first  description  of  scarlatiniform  eruptions  after  operation  was 
made  by  Civiale  in  1858,  but  he  did  not  connect  such  eruptions  with 
scarlet  fever.  He  states  that  "  it  is  quite  common  to  find,  especially  in 
persons  with  calculi,  either  during  the  sharp  pains  caused  by  the 
stone  or  after  a  surgical  operation,  papules,  petechise,  or  plaques." 
During  the  same  year  Germain  S^e  reported  a  case  of  general  erup- 
tion resembling  that  of  scarlet  fever  and  coming  on  after  an  opera- 
tion. These  two  reports  are  often  cited,  especially  by  the  French, 
as  the  first  descriptions  of  surgical  scarlet  fever  in  the  literature;  but 
as  neither  author  believed  the  rash  in  question  to  be  really  scarla- 
tinal, the  credit  belongs  to  the  English  of  being  the  first  to  attribute 
these  post-operative  eruptions  to  scarlatinal  infection,  and  to  trace 
a  causative  relation  between  the  operation  and  the  eruption.  Sir 
James  Paget,  in  1864,  in  a  clinical  lecture  on  scarlet  fever  after 
operations,  was  the  first  to  turn  the  attention  of  the  medical  world 
to  this  subject.  He  gave  the  details  of  a  case  which  has  since  become 
classical : 

A  boy  was  operated  on  for  stone  in  the  bladder.  Two  days  after 
the  operation  he  had  a  general  scarlatinal  eruption,  not  more  intense 
near  the  wound  than  elsewhere;  there  was  no  history  of  infection, 
no  angina,  and  no  desquamation.  One  month  later  he  had  a  con- 
siderable hemorrhage  from  the  kidney,  followed  two  days  after  by 
a  second  eruption,  accompanied  by  slight  angina,  and  followed  by 
desquamation. 

Paget  also  stated  that  the  previous  year  during  an  epidemic  of 
scarlet  fever  he  had  observed  6  cases  occurring  after  operations, 
which  cases  he  considered  not  accidental,  but  due  to  a  peculiar 
susceptibility  to  the  scarlet  fever  poison  consequent  upon  the  opera- 
tion.   The  disease,  although  true  scarlet  fever,  was  modified  by  the 
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operation,  the  usual  incubation  period  shortened,  the  rash  irregular, 
the  angina  or  desquamation  or  both  lacking.  Following  upon  the 
publication  of  this  lecture,  a  number  of  similar  cases  were  reported; 
thus.  Maunder,  Graily  Hewett,  Callender,  Martin,  and  Henry  Lee 
claimed  to  have  seen  scarlatina  follow  various  forms  of  trauma. 

Thirteen  years  after  his  first  lecture  Paget  collected  and  published 
his  10  cases  of  surgical  scarlatina  in  his  Clinical  Lectures,  and  in  an 
appendix  to  these  lectures  Howard  Marsh  added  8  cases,  while 
Thomas  Smith  stated  that  he  had  seen  7  cases  of  scarlet  fever  follow- 
ing the  operation  of  lithotomy  in  43  children.  Paget  suggested  two 
possible  explanations  of  the  part  played  by  the  wound;  either  it  forms 
a  port  of  entry  for  the  scarlatinal  poison  introduced  at  the  time  of 
operation  by  direct  inoculation  from  the  hands  of  the  surgeon,  or 
else  the  poison  is  absorbed  before  the  operation  and  remains  latent 
until  it  is  enabled  to  develop  in  consequence  of  the  lowered  resistance 
of  the  body  caused  by  the  operation.  This  latter  hypothesis  seemed 
to  Paget  the  more  probable.  He  thought  that  scarlatina  following 
wounds  was  far  from  rare,  and  that  the  obscure  cases  of  death 
occurring  shortly  after  operation  in  children  might  be  explained  as 
due  to  such  a  latent  infection. 

Paget's  views  received  strong  confirmation  in  the  eighteen  months 
following  the  publication  of  his  Clinical  Lectures,  through  three 
reports  of  epidemics  of  surgical  scarlatina  in  different  hospitals. 
Goodhart  and  Paley  collected  from  the  records  of  Evelina  Hospital 
25  cases  of  scarlet  fever,  18  of  which  were  surgical  cases.  The 
infection  was  traceable  in  almost  all  of  these;  and  all  the  cases 
as  they  developed  were  sent  to  the  fever  ward,  where  none  of 
them  subsequently  contracted  scarlet  fever.  These  authors  hold 
further  that  any  inflammatory  process,  not  necessarily  wounds 
only,  favors  the  development  of  the  scarlatinal  poison,  which, 
entering  in  the  usual  way,  finds  the  bodily  resistance  lowered 
and  develops  in  consequence  of  the  injury,  but  not  directly 
through  it.  Stirling  described  an  epidemic  of  scarlet  fever  in  the 
Children's  Hospital  and  one  in  St.  George's  Hospital,  involving  33 
cases  in  all.  He  believes  that  there  is  a  real  relation  between  trauma 
and  scarlet  fever,  but  rejects  as  unproved  the  explanation  given  by 
Paget;  the  theory  that  a  lowered  bodily  resistance  due  to  the  opera- 
tion allows  the  previously  absorbed  poison  to  develop  is  disproved 
by  the  fact  that  surgical  scarlatina  is  as  apt  to  follow  an  insignificant 
operation,  such  as  the  aspiration  of  an  abscess,  as  a  major  operation. 
The  epidemic  of  surgical  scarlatina  described  by  Howse  occurred 
in  a  surgical  ward  in  Guy's  Hospital  and  involved  only  4  cases. 
Howse  goes  farther  than  the  authors  just  quoted,  saying  that  surgical 
scarlatina  is  much  more  common  than  is  usually  supposed,  and  that 
the  rash  usually  described  as  septicsemic  is  really  scarlatinal. 

The  French  writers  of  this  period,  between  1864  and  1880,  show 
themselves  much  more  cautious  than  the  English.    Verneuil,  at  the 
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time  when  Paget's  first  lecture  was  creating  so  great  a  stir,  wrote  on 
various  post-operative  rashes  caused  by  pyaemia,  including  among 
them  the  scarlatiniform  rash.  His  pupil,  Tremblay,  also  asserted 
that  the  post-operative  rashes  called  by  some  scarlatinal  are  really 
pysemic,  even  in  those  cases  where  the  accompanying  symptoms  in 
many  ways  resemble  those  of  scarlet  fever.  Terrillon,  in  1877, 
expresses  doubt  as  to  the  scarlatinal  nature  of  "surgical  eruptions." 
He  quotes  Braidwood's  description  of  the  rash  of  pyaemia  as  an 
"erythematous  scarlet  rash,"  appearing  on  the  third  to  the  fifth  day 
after  the  initial  chill,  lasting  from  five  to  eight  days  and  disappearing 
in  the  same  order  as  it  appeared.  This  description  would  apply  to 
the  rashes  usually  described  as  scarlatinal.  In  fact,  Terrillon's  case 
of  septic  erythema  reads  exactly  like  most  of  those  reported  under 
the  name  of  surgical  scarlatina. 

Aulnas,  in  1878,  classes  under  the  head  of  septicsemic  eruptions 
those  occurring  after  surgical  operations,  those  occurring  in  the 
puerperium,  and  those  occurring  in  the  course  of  some  internal  sup- 
purative disease,  inasmuch  as  they  are  all  due  to  the  same  patholog- 
ical agent.  Sanne,  in  Dechambre's  Dictionnaire,  1879,  states  that 
scarlet  fever  may  occur  after  trauma,  but  that  such  a  case  does  not 
constitute  surgical  scarlatina.  In  his  opinion,  these  cases  are  simple 
instances  of  infection  anterior  to  the  injury,  and  the  relation  between 
the  wound  and  scarlet  fever  is  merely  one  of  coincidence.  Two 
or  three  English  writers  also  take  the  same  stand;  thus,  Ffolliott, 
Braxton  Hicks,  and  Dobbin  all  report  cases  of  scarlatiniform  rash 
following  injuries,  which  they  attribute  to  pyaemia.  Cheadle,  while 
admitting  that  patients  with  open  wounds  are  extremely  susceptible 
to  scarlet  fever,  nevertheless  maintains  that  a  scarlatiniform  erup- 
tion, not  contagious,  and  not  followed  by  the  sequelae  of  scarlet  fever, 
appears  in  various  traumatic  conditions  independently  of  the  scar- 
latinal poison.  Litten,  in  Germany,  also  describes  a  septic  eruption 
so  like  that  of  scarlet  fever  that  he  knows  no  absolute  means  of 
differentiation.  Desquamation  may  follow  this  eruption  and  may 
be  quite  like  that  of  scarlet  fever. 

The  study  of  surgical  scarlatina  received  a  new  impetus  in  1881 
at  the  meeting  of  the  International  Congress  in  London.  Riedinger, 
of  Wiirzburg,  reported  14  cases  of  surgical  scarlatina  which  occurred 
when  there  was  no  medical  scarlatina  in  the  vicinity.  He  had  no 
doubt  as  to  the  diagnosis  in  these  cases,  although  the  fact  that  severe 
inflammatory  changes  were  present  in  4  cases  might  have  aroused 
his  suspicions.  The  fact  that  the  disease  was  apparently  non- 
contagious in  all  but  1  case  is  also  mentioned,  but  not  as  throw- 
ing doubt  on  the  diagnosis.  The  clinical  details  are  not  very  satis- 
factorily given ;  angina  is  mentioned  in  only  4  of  the  9  cases ;  desqua- 
mation in  3. 

Marsh,  in  a  paper  before  the  same  Congress,  supported  Paget's 
theory  as  to  surgical  scarlatina,  and  pointed  out  the  fact  that  the 
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disease  had  almost  disappeared  from  the  Children's  Hospital  since 
the  building  of  an  isolation  ward  for  fever  cases. 

An  important  thesis  written  on  surgical  scarlatina  in  1882  by 
Batut,  a  pupil  of  Trelat,  has  been  overlooked  by  the  majority  of 
writers  on  this  subject,  and  is  not  quoted  even  by  those  who  hold 
similar  views.  Batut's  contention  is  the  same  as  Sann^'s,  that  there 
is  no  relation  of  cause  and  effect  between  traumatism  and  scarlet 
fever,  but  only  a  simple  coincidence.  Like  Stirling,  Batut  refuses 
to  believe  that  a  predisposition  could  be  created  by  so  slight  an 
operation  as  the  aspiration  of  an  abscess.  In  his  review  of  the  cases 
published  up  to  this  time,  he  does  not  call  in  question  the  diagnosis, 
but  only  the  assumed  relation  between  the  trauma  and  the  develop- 
ment of  scarlet  fever.  Batut  states  that  he  has  followed  in  this  thesis 
the  views  of  his  master,  Trelat,  who  published  3  cases  of  surgical 
scarlatina  in  1878  and  3  more  in  1881,  but  who  afterward  came  to 
regard  the  English  theory  as  unfounded,  and  the  relation  between 
scarlet  fever  and  trauma  as  accidental,  not  inherent. 

Hoffa's  critical  review  of  the  literature  on  this  subject  is  frequently 
quoted.  While  accepting  the  English  view  he  rejects  most  of  the 
reported  cases,  admitting  only  those  in  which  the  eruption  started 
at  the  wound.  He  makes,  therefore,  a  sharp  distinction  between 
scarlet  fever  as  an  intercurrent  disease  and  true  surgical  scarlatina, 
and  he  also  warns  against  confusing  the  latter  with  the  rashes  due 
to  vasomotor  disturbance  or  to  the  absorption  of  poisons,  especially 
carbolic  acid. 

Brown  also  insists  upon  a  careful  distinction  between  a  scarla- 
tinal rash  proper  and  a  scarlatiniform  eruption  resulting  from  sepsis 
or  drug  poisoning.  He  gives  2  instances  of  carbolic  acid  rash  which 
are  interesting,  because  in  both  he  based  his  diagnosis  entirely  on  the 
absence  of  sulphates  in  the  urine,  a  point  not  mentioned  by  any  other 
author,  although  many  have  described  cases  which  had  been  freely 
treated  with  carbolic  acid.  (Henoch,  Goodhart  and  Paley,  Marsh.) 
Hoffa  stated  that  desquamation  does  not  follow  the  rash  of  car- 
bolic-acid poisoning,  but  there  was  desquamation  in  Brown's 
cases. 

In  1887  Murray  published  a  description  of  an  epidemic  of  scarlet 
fever  in  a  surgical  ward.  There  were  27  cases  in  the  ward,  23 
surgical  and  4  medical.  Six  of  the  surgical  cases  took  scarlet  fever, 
as  well  as  1  of  the  4  non-surgical  cases.  The  proportion  seems  about 
the  same,  but  Murray  thinks  that  the  increased  susceptibility  of  the 
wounded  is  proved  by  the  fact  that  of  the  4  non-operated  patients 
none  had  had  scarlet  fever  previously  and  only  1  took  it,  while  of  the 
23  operated  patients,  5  had  already  had  it  and  1  of  those  5  took  it. 
The  details  given  in  these  cases  are  very  meagre,  and  the  changes  in 
the  wounds  are  not  noted;  but  only  1  case  had  been  treated  anti- 
septically.  At  the  same  time  there  were  in  the  ward  6  other  surgical 
cases  which  showed  slight  symptoms  of  septic  infection,  as  anoma- 
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lous  rashes,  or  a  red  area  surrounding  the  wound ;  but  these  had  all 
been  dressed  antiseptically  and  none  had  symptoms  of  any  severity. 
Murray  considers  that  the  disease  was  the  same  in  all — surgical 
scarlatina ;  but  in  the  last  series  the  action  of  the  poison  was  entirely 
local,  owing  to  the  use  of  antisepsis. 

A  frequently  quoted  treatise  on  this  subject  is  Koch's  thesis  in 
1892.  Koch  reports  31  cases  of  surgical  scarlatina,  which  occurred 
in  the  Kinderspital  in  Basel,  15  of  them  tracheotomy  cases.  He 
thinks  a  tracheotomy  wound  especially  liable  to  scarlatinal  infection, 
for  it  cannot  be  kept  entirely  aseptic,  but  is  always  more  or  less 
exposed  to  the  air. 

Two  articles  appeared  in  1895  within  a  few  months  of  each  other, 
in  both  of  which  surgical  scarlatina,  while  treated  as  a  real  affection, 
is  made  to  seem  only  one  manifestation  of  an  infectious  agent,  which 
may  in  another  patient  cause  erysipelas,  puerperal  fever,  phlegmon, 
lymphangitis,  or  ordinary  scarlet  fever.  Ricochon  describes  a  series 
of  cases  which  he  claims  were  distinctly  related,  and  in  which  the 
same  infection  took  different  forms  in  different  persons;  lymph- 
angitis, scarlet  fever,  erysipelas,  suppuration.  Brunner  quotes  this 
series  of  Ricochon  in  support  of  his  own  theory  that  the  same  infec- 
tious agent  can  cause  phlegmon,  lymphangitis,  lymphadenitis,  and 
a  scarlatinal  eruption — that  in  fact  these  may  be  successive  stages 
of  the  same  process.  Erysipelas  also  is  due  to  the  same  infective 
agent.  He  quotes  Lenhartz  {Jahrb.  d.  Kinderheilk.,  1888),  who 
states  that  Professor  Heubner  contracted  facial  erysipelas  after 
examining  the  throat  of  a  child  with  scarlatinal  diphtheria;  also 
Braxton  Hicks,  who  states  that  scarlet  fever  may  be  contracted  from 
women  with  puerperal  fever.^  Brunner  thinks  that  changes  in  the 
wound  similar  to  those  seen  in  the  tonsils  in  scarlet  fever  constitute 
proof  that  infection  took  place  through  the  wound. 

Two  American  physicians  undertook  to  prove  experimentally  the 
possibility  of  infection  with  scarlet  fever  through  a  wound,  although 
the  principal  object  in  both  cases  was  to  obtain  a  serum  for  thera- 
peutic purposes.  Ashmead  used  an  adult  Japanese,  as  the  people 
of  that  race  are  apparently  immune  to  scarlet  fever.  He  inoculated 
this  man  with  the  scales  from  a  young  German  who  was  in  the 
twenty-fifth  day  of  the  disease.  During  the  following  two  days  the 
Japanese  had  a  slight  headache,  and  there  was  a  mild  inflammation 
of  the  forearm  where  the  inoculation  took  place.  On  the  third  day 
a  scarlet  area  appeared  around  the  inoculation  wound,  with  fever, 
redness  of  the  fauces,  and  itching.  The  red  area  remained  visible 
for  several  days,  then  faded,  and  on  the  eighth  day  began  to  des- 
quamate. Stickler's  more  extensive  experiments  were  made  on  ten 
white  children,  all  of  whom  were  in  normal  health  at  the  time  of 

I  In  this  connection  may  be  mentioned  Solly's  statement  quoted  by  Lea,  that  whenever  he 
saw  a  surgical  case  becoming  phlegmonous  he  expected  to  have  scarlet  fever  or  erysipelas 
break  out  in  the  same  house. 
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inoculation;  he  used  for  inoculation  mucus  from  the  throat  of  a  mild 
case  of  scarlet  fever  mixed  with  1 :  600  of  carbolic  acid  and  made  the 
injection  into  the  arm.  The  results,  which  were  published  only  after 
Stickler's  death,  are  given  in  very  condensed  form  and  lack  many 
details,  and  it  is  hard  to  know  how  much  importance  to  attribute  to 
his  experiments.  The  reaction  to  the  inoculation  was  singularly 
prompt  and  uniform,  but  the  disease  was  not  typical  scarlet  fever. 
V  Control  experiments  with  the  mucus  of  non-scarlatinal  angina  would 
be  necessary  to  prove  the  specific  nature  of  the  reaction,  for  there 
is  a  strong  probability  that  it  was  due  to  septic  infection. 

A  careful  and  exhaustive  review  of  this  subject  was  given  by  de 
Bo  vis  in  the  Semaine  medicale  for  1902.  De  Bo  vis  has  collected  150 
cases  from  the  literature,  and  although  he  is  not  ready  to  accept  all 
of  these,  it  is  apparent  that  the  scrutiny  to  which  he  subjects  them 
is  not  oversevere.  For  instance,  in  cases  where  there  is  no  descrip- 
tion of  the  symptoms,  he  accepts  the  term  "typical  scarlatina"  as 
sufficient.  He  thinks  that  the  cases  reported  in  the  earlier  literature, 
however  meagrely,  may  be  accepted  also,  because,  in  the  pre- 
antiseptic  days,  surgeons  must  have  been  so  familiar  with  the  appear- 
ance of  pysemic  eruptions  that  they  could  hardly  have  mistaken 
one  for  scarlatina.  The  great  diversity  of  opinion,  however,  among 
the  earlier  writers  does  not  bear  out  this  view. 

The  most  careful  article  which  I  have  found  in  the  English  liter- 
ature on  this  subject  is  Manning's  "Skin  Eruptions  which  Occur 
in  Septicaemia  following  Scarlet  Fever  and  Diphtheria."  Without 
entering  into  the  question  of  surgical  scarlatina,  Manning  succeeds 
in  indirectly  throwing  light  on  several  vexed  questions  concerning 
it.  His  views  are  based  upon  a  study  of  almost  6000  cases  of  scarlet 
fever  and  diphtheria  treated  in  the  City  Hospital  of  Birmingham. 
In  2.1  per  cent,  of  these  cases  a  condition  supervened  which  he 
explains  as  a  toxaemia  due  to  "tissue  necrosis  in  septic  surroundings" 
and  identical  with  that  often  seen  in  cases  of  sloughing  wounds, 
puerperal  fever,  or  in  the  third  week  of  typhoid  fever.  In  his  cases 
the  cause  was  found  in  the  ulcerative  processes  in  the  nose  and 
throat.  The  attack  usually  came  on  during  the  second  week,  but 
might  be  as  early  as  the  fifth  day  or  as  late  as  the  thirtieth.  The 
first  symptoms  were :  rise  of  temperature,  restlessness,  exacerbation 
of  the  throat  symptoms,  followed  after  about  twenty-four  hours  by 
a  scarlet  or  pink  eruption,  which,  in  the  early  stages,  was  in  the  form 
of  spots  with  well-defined  margins,  disappearing  on  pressure.  It 
appeared  over  the  joints  and  prominent  bony  points,  while  a  papular 
eruption  appeared  on  the  arms  and  legs.  In  mild  cases  the  eruption 
faded  and  did  not  recur,  but  in  severe  cases  it  spread  rapidly  and  by 
the  second  or  third  day  resembled  the  rash  of  scarlet  fever  very 
closely.  Albumin  was  often  found  in  the  urine.  Profuse  desquama- 
tion followed,  accompanied  by  defervescence,  and  in  the  majority  of 
cases  succeeded   by  a  second  rise  of  temperature  and  a  second 
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eruption  spreading  more  rapidly  than  the  first,  and  with  an  exacerba- 
tion of  all  symptoms.  A  second  desquamation  followed  this  eruption. 
Most  of  these  cases  were  fatal,  death  occurring  sometimes  after  the 
second  rise  of  temperature,  before  the  second  eruption,  sometimes 
after  the  second  eruption,  and  due  usually  to  septic  pneumonia, 
diarrhoea,  or  exhaustion.  In  the  non-fatal  cases  the  eruption  usually 
lasted  only  five  days. 

Rashes  such  as  these,  Manning  says,  are  usually  regarded  as 
belonging  to  relapsing  scarlet  fever  or  scarlatinal  infection  compli- 
cating diphtheria,  and  when  the  patient  is  not  under  observation 
from  the  outstart,  so  that  the  early  features  of  the  rash  can  be  noted, 
errors  in  the  diagnosis  are  hard  to  avoid;  for  the  fully  developed 
eruption  usually  resembles  that  of  scarlet  fever,  and  the  desquama- 
tion adds  to  the  confusion.  The  important  point  to  notice  is  the 
distribution  of  the  rash  in  its  early  stages.  It  would  be  interesting 
to  know  how  Manning,  in  the  light  of  his  experience,  would  explain 
such  cases  as  the  classical  one  of  Paget 's  with  its  two  eruptions,  or 
Brown's  case  of  circumcision  followed  by  gangrene,  or  Beaudouin's 
similar  case.  Verneuil's  case  of  septic  eruption  had  the  eruption 
first  over  the  joint  surface. 

The  literature  on  the  subject  of  surgical  scarlatina  thus  briefly 
reviewed  comprises  174  cases,  the  details  of  which  are  given  more 
or  less  fully.  To  these  may  be  added  10  cases  from  the  records  of 
the  Hospital  of  the  Memorial  Institute  for  Infectious  Diseases,  in 
Chicago,  between  October,  1902,  and  March,  1903.  These  cases 
appeared  in  the  Presbyterian  Hospital  and  were  transferred  to  the 
Memorial  Institute. 

The  first  2  cases,  one  an  operation  for  tuberculous  epididymitis, 
the  second  an  operation  for  tuberculous  inguinal  glands,  developed 
within  six  days  of  each  other;  and  a  non-surgical  case,  a  male 
attendant,  also  developed  scarlet  fever  during  this  time.  The  latter 
had  a  typical  attack  with  characteristic  rash,  angina,  palpable  cer- 
vical, epitrochlear  and  inguinal  glands,  and  characteristic  desquama- 
tion. The  same  was  true  of  the  second  surgical  case.  The  first 
surgical  case,  however,  was  not  typical,  and,  except  for  the  fact  that 
the  attendant  was  apparently  infected  from  this  man,  his  disease 
would  probably  not  have  been  diagnosed  as  scarlet  fever,  for  a  sore 
throat  and  slight  fever  were  the  only  symptoms  noted  until  the  illness 
of  his  male  attendant  six  days  later  led  to  a  careful  examination, 
when  a  faint  rash  was  found  in  the  inguinal  region,  and  he  was 
transferred  to  the  Hospital  of  the  Memorial  Institute.  Later  on 
there  was  slight  desquamation.  The  wound  suppurated  for  more 
than  three  weeks. 

No  other  cases  developed  in  the  Presbyterian  Hospital  until 
December  22d,  when  a  boy,  aged  thirteen  years,  under  treatment 
for  tuberculous  hip-joint,  without  abscess,  took  scarlet  fever  in  the 
children's  ward  after  a  sojourn  of  three  weeks  in  the  hospital.    Rash, 
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angina,  strawberry  tongue,  swollen  glands,  albuminuria,  and  des- 
quamation were  all  present  in  this  case. 

Between  March  1st  and  March  6th,  7  children  developed  scarlet 
fever  in  the  children's  ward.  Six  of  these  were  surgical  cases  between 
the  ages  of  three  and  ten  years,  and  the  operations  were  as  follows : 
cleft  palate,  2;  osteotomy,  1;  removal  of  tuberculous  glands  from  the 
neck,  1.  The  other  2  were  in  plaster-of-Paris  dressings  for  tuber- 
culosis of  the  spine,  and  for  congenital  dislocation  of  the  hip-joint. 
In  all  6  cases  there  was  a  rash,  swelling  of  the  cervical,  inguinal  and 
epitrochlear  glands,  and  desquamation.  Angina  was  absent  in  both 
of  the  cleft-palate  cases ;  albuminuria  was  absent  in  all.  The  oste- 
otomy case  was  the  only  one  in  which  there  was  any  interference 
with  union  in  the  wound.  Slight  suppuration  along  the  line  of 
incision  persisted  in  this  case  throughout  his  stay  in  the  hospital. 

In  December,  1903,  a  child  died  of  scarlet  fever  with  septic  com- 
plications. The  interne,  who  had  been  in  constant  attendance  on 
the  child,  assisted  at  the  autopsy,  and  on  the  following  day  noticed 
pain  and  redness  in  the  middle  finger  of  the  right  hand.  The  next 
day  there  was  suppuration  in  the  finger,  sore  throat,  general  malaise, 
and  a  temperature  of  102°  F.  Yellowish  patches  appeared  on  the 
tonsils,  which  were  much  swollen.  On  the  third  day  a  faint  rash 
was  observed  on  the  upper  part  of  the  chest,  the  neck,  and  above 
the  scapulae,  and  the  temperature  was  103°  F.  The  finger  con- 
tinued to  suppurate  for  four  or  five  days,  and  slight  scaling  appeared 
on  the  neck.  One  week  later  a  scarlet  rash  appeared  on  the  lower 
part  of  the  abdomen,  which,  however,  was  not  followed  by  scaling. 
A  mild  nephritis  developed  in  the  course  of  the  third  week.  Strepto- 
cocci were  isolated  from  the  blood  and  organs  of  the  boy  and  from 
the  throat  and  inflamed  finger  of  the  interne.  The  prosector  who 
performed  the  autopsy  developed  a  streptococcal  sore  throat  on  the 
day  following  the  autopsy. 

These  10  cases  might  be  regarded  as  surgical  scarlatina — cer- 
tainly they  are  as  typical  as  many  in  the  literature — or,  the  first  9 
might  be  diagnosed  as  scarlet  fever  occurring  in  surgical  cases,  the 
last  as  streptococcal  infection  through  an  abrasion  of  the  finger. 
As  we  have  seen,  there  is  ample  authority  for  either  of  these  views. 

There  are  two  chief  points  to  be  considered  in  deciding  this  ques- 
tion :  Is  the  disease  reported  in  the  literature  as  surgical  scarlatina 
really  scarlatina?  If  it  is  scarlatina,  what  is  the  relation  between 
the  injury  and  the  disease? 

Of  course,  if  we  accept  the  opinion  of  most  earlier  writers,  and 
of  Fiirbringer,  Gomprecht,  Ricochon,  and  Brunner  among  the  later, 
we  shall  believe  scarlatina,  whether  medical  or  surgical,  to  be  only 
one  manifestation  of  the  same  infection  which  causes  erysipelas  and 
various  septic  processes.  But  until  it  is  proved  that  the  strepto- 
coccus is  the  cause  and  not  a  complication  of  scarlet  fever,  we  must 
continue  to  believe  that  the  infective  agent  concerned  in  scarlet  fever, 
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a  disease  followed  by  immunity,  is  not  the  same  as  the  infective 
agent  concerned  in  the  large  number  of  septic  processes  which  are 
never  followed  by  immunity.  We  are  not  ready  to  beheve  that 
erysipelas,  septicaemia,  and  scarlet  fever  are  the  same  disease,  how- 
ever similar  their  symptoms  may  be.  That  the  symptoms  are  similar 
is  undeniable.  A  cursory  comparison  of  the  two  classes  of  cases  in 
the  literature,  those  of  "surgical  scarlatina"  and  those  of  "septic 
rash,"  is  enough  to  convince  one  that  the  same  affection  has  been 
given  different  interpretations  by  different  observers.  Scarlet  fever, 
if  it  is  a  single  disease — Gerhardt  hazards  the  bold  hypothesis  that 
it  is  really  a  group  of  diseases — is  admittedly  irregular  and  poly- 
morphous in  its  manifestations.  It  is  hard  to  find  two  authorities 
who  agree  entirely  on  the  cardinal  symptoms  which  must  be  present 
to  make  up  a  real  case  of  scarlet  fever.  The  rapid  onset  of  the 
symptoms;  the  early  appearance  of  a  characteristic  rash,  first  on 
the  chest  and  neck,  then  rapidly  becoming  general;  the  angina;  the 
swelling  of  the  lymphatic  glands;  the  nephritis,  and  the  desquama- 
tion make  up  the  typical  picture  of  scarlet  fever. 

But  we  may  have  scarlatina  sine  febre,  sine  exanthemate,  or  sine 
angina.  Jiirgensen  cites  2  cases  of  the  first;  Leichtenstern,  1.  The 
absence  of  angina  in  a  case  with  a  well-marked  rash  is  rare,  but 
does  occur,  and  the  absence  of  exanthem  has  also  been  observed. 
As  for  the  swelling  of  the  glands,  we  have  Schamberg's  statement 
that  the  inguinal  glands  are  swollen  in  100  per  cent.,  the  axillary  in 
96  per  cent.,  and  the  maxillary  in  95  per  cent.;  but,  judging  by  the 
ordinary  literature,  one  would  conclude  that  swelling  of  any  glands, 
except  the  submaxillary  and  post-cervical,  was  a  great  rarity,  for  it  is 
almost  never  mentioned.  Nephritis  is  insisted  on  by  some  as  a 
cardinal  symptom,  but  by  many  others  regarded  as  a  complication 
only,  an  instance  of  infection  by  pus  organisms,  and  no  more  essen- 
tial to  the  disease  than  the  suppuration  of  the  cervical  glands. 

Finally,  desquamation,  which  is  a  tardy  symptom  at  best,  may 
be  scanty  or  atypical,  and,  even  if  it  is  typical  in  character,  proves 
very  little,  because  it  follows  other  eruptive  diseases  also,  as  erysip- 
elas and  erythema  scarlatiniforme.  Jiirgensen  would  lay  greater 
stress  on  the  immunity  conferred  by  a  single  attack  of  scarlet  fever 
than  on  any  other  symptom,  and  would,  therefore,  reject,  unless 
the  evidence  were  overwhelming,  all  cases  in  which  there  was  a  his- 
tory of  previous  scarlet  fever  or  in  which  there  were  relapses.  This 
persistent  immunity  after  a .  single  attack,  together  with  the  trans- 
mission of  the  infection  to  others,  he  regards  as  the  most  positive 
points  of  evidence. 

Given  this  variety  in  the  symptomatology  of  scarlet  fever,  what  are 
the  diseases  which,  in  a  wounded  person,  are  most  apt  to  resemble 
it  and  be  confused  with  it  ?  I  say  in  aVounded  person,  because  the 
fact  that  a  wound  is  present  complicates  the  diagnosis  very  seriously. 
Jiirgensen  speaks  with  great  emphasis  of  the  difficulty  of  differen- 
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tiating  between  scarlet  fever  and  sepsis,  even  in  patients  without 
injury  or  operation;  how  much  more  difficult  does  the  question 
become  when  an  injury  is  present,  and  when  the  symptoms  evidently 
depend  in  some  way  upon  it  ? 

The  surgeons  and  the  dermatologists  have  much  to  say  on  the 
subject  of  eruptions  which  occur  in  the  course  of  toxic  and  septic 
processes,  although,  except  for  the  French  writers,  it  is  seldom  that 
one  finds  any  one  of  them  suggesting  that  this  might  be  a  way  of 
accounting  for  some  of  the  cases  of  surgical  scarlatina. 

Erysipelas  is  probably  the  least  likely  of  all  the  post-traumatic 
eruptions  to  be  mistaken  for  scarlet  fever,  yet  Holmes,  early  in  the 
history  of  "surgical  scarlatina,"  asserted  that  most  of  the  eruptions 
so  described  were  due  either  to  erysipelas  or  pyaemia.  Triwousse 
was  unable  to  decide  on  the  character  of  the  eruption  in  his  patient 
before  the  transmission  of  the  infection  in  typical  form  to  another 
person  showed  that  it  was  erysipelas;  his  second  case,  also  diagnosed 
as  erysipelas,  reads  very  much  like  the  surgical  scarlatina  cases  of 
Hoffa,  Stirling,  Howse,  Gimmel,  and  Ingerslev. 

The  general  symptoms  of  erysipelas  are  those  of  septic  poisoning 
and  may  simulate  closely  those  of  scarlet  fever,  for  the  infection 
often  spreads  to  the  mucous  membrane  of  the  pharynx,  causing 
either  a  dry,  shining,  red  appearance,  or  cedema  with  swollen  tonsils 
and  membranous  patches.  One  cannot  help  noticing  in  this  con- 
nection how  often  the  red  throat  without  the  typical  scarlatinal 
changes  is  mentioned  in  the  cases  of  "surgical  scarlatina"  in  the 
literature.  The  wound  may  suppurate  and  become  gangrenous;  or, 
as  is  not  uncommon,  it  may  heal  rapidly.  Bollici's  cases  are  some- 
what suggestive  of  erysipelas.  In  his  first  and  second  cases  there 
were  bullae  and  blebs  around  the  wounds,  in  which  there  was  no 
suppuration;  the  eruption  began  in  red  patches  and  there  was  great 
itching.  In  his  third  case  the  eruption  was  vesicular,  with  large 
blebs  around  the  wound  and  over  the  abdomen.  Riedinger  diag- 
nosed one  of  his  cases  as  erysipelas,  apparently  because  of  the  char- 
acter of  the  eruption;  but  when  albuminuria,  swollen  tonsils  and 
desquamation  followed,  he  decided  that  it  must  be  scarlet  fever. 
The  fact  that  desquamation  often  follows  erysipelas  and  that  the 
scales  are  highly  infectious  has  undoubtedly  helped  in  confusing 
these  two  diseases. 

The  rash  occasionally  seen  in  diphtheria,  especially  in  cases  of 
mixed  infection  with  pus  organisms,  is  not  very  uncommon.  The" 
authorities  are  not  agreed  as  to  its  frequency;  Germain  See  found 
it  in  22  per  cent. ;  Mussy  says  12.5  per  cent. ;  Cadet  de  Gassicourt  and 
Sanne  only  3.5  per  cent.  If  the  views  of  these  authors  were  com- 
pared as  to  the  frequency  of  "scarlatina  complicating  diphtheria," 
the  difference  of  opinion  among  them  might  become  clearer.  At 
all  events,  it  is  an  established  fact  that  an  erythematous  eruption, 
accompanied  by  a  rise  of  temperature,  may  occur  at  any  stage  in 
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diphtheria,  that  it  is  frequently  very  Hke  the  rash  of  scarlet  fever,  if 
not  indistinguishable  from  it,  and  that  it  is  most  apt  to  occur  in  cases 
which  show  symptoms  of  septic  poisoning  (Manning).  If  we  ex- 
amine closely  the  often-quoted  tracheotomy  cases  in  Koch's  thesis, 
the  conviction  is  forced  upon  us  that  the  symptoms  in  many  of  them 
point  either  to  septicaemia  with  diphtheritic  inflammation  and  sup- 
puration in  the  wound,  or  to  multiple  embolic  infection  with  slight 
changes  in  the  wound,  but  with  symptoms  of  suppuration  in  the 
internal  organs.  In  these  cases  the  tracheotomy  wound  probably 
permitted  the  pus  organisms,  formerly  localized  in  the  throat,  to 
escape  into  the  general  circulation. 

Even  more  difficult  is  the  diagnosis  between  scarlet  fever  and  the 
rashes  which  appear  in  septic  and  pysemic  conditions  or  as  a  result 
of  poisoning  by  drugs.  It  is  to  the  French  that  we  owe  the  most 
thorough  work  on  scarlatiniform  and  scarlatinoid  eruptions.  As 
long  ago  as  1876  F^r^ol  reported  to  the  Hospital  Society  of  Paris  a 
case  of  "eryth^me  desquamatif  scarlatiniforme  r^cidivant,"  in  which 
the  eruption  closely  resembled  that  of  scarlet  fever.  The  tendency 
to  relapse  in  F^r^ol's  case  was  so  great  that  it  seems  to  have  over- 
shadowed the  other  symptoms;  and  this  may  be  the  reason  that 
similar  cases  which  had  not  as  yet  any  history  of  relapse  were  not 
reported  as  belonging  to  the  same  class.  At  all  events,  there  were 
very  few  instances  of  this  disease  recorded  for  years  after  F^rdol's 
observations.  One  is  mentioned  in  Allbutt's  System,  vol.  viii.  p. 
541,  in  which  the  present  attack  was  the  only  one,  and  no  relapse 
had  as  yet  occurred.  The  author  believes  that  such  cases  are  usually 
diagnosed  as  scarlet  fever,  which  was  also  true  of  the  one  which 
came  under  his  observation.  It  was  an  article  by  Besnier,  in  1890, 
which  first  made  this  particular  form  of  erythema  known  to  the 
general  medical  world.  Besnier  and  most  of  the  French  writers 
after  him  distinguish  two  forms — namely,  the  "scarlatinoid"  and 
the  "desquamatif  scarlatiniforme."  The  "scarlatinoid"  simulates 
scarlet  fever  very  closely,  for  it  comes  on  rapidly  and  has  more 
fever,  involvement  of  the  viscera  and  mucous  membranes,  and 
more  serious  results  than  the  "scarlatiniforme,"  which  is  apt  to  be 
subacute  and  to  last  longer;  F^r^ol's  case  belongs  to  this  latter  class. 
The  English  and  American  dermatologists  consider  this  distinction 
on  the  ground  of  acuteness,  pyrexia,  and  duration  quite  unnecessary 
and  disadvantageous,  and  they  therefore  recognize  only  one  disease, 
erythema  scarlatiniforme. 

According  to  the  text-books,  this  disease  is  "a  non-contagious 
eruption,  which  simulates  true  scarlet  fever,  but  differs  from  it  in 
having  most  diverse  causes  instead  of  one  cause";  "a  febrile  affec- 
tion occurring  idiopathically  or  in  association  with  septicaemia, 
pyaemia,  autotoxaemia,  or  drug  or  food  poisoning,  its  most  distin- 
guishing features  being  the  scarlatina-like  eruption,  the  non- 
pontagiousness,  and  the  tendency  to  recurrence,"    The  fever  is  apt  to 
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be  less  high  than  in  scarlatina,  the  tongue  is  furred  or  dry,  red  and 
glazed,  the  angina  is  mild,  and  the  eruption  is  apt  to  appear  early 
and  develop  rapidly.  Desquamation  also  appears  early,  sometimes 
before  the  eruption  has  quite  faded,  and  in  some  cases  a  second 
eruption  comes  on  before  the  desquamation  of  the  first  is  complete. 
(Compare  Schaffer's  case  of  "Tetanus  with  Relapsing  Scarlatina," 
also  Manning's  statements  as  to  septic  rashes  in  scarlet  fever  and 
diphtheria.)  It  is  usually  more  intense  than  the  desquamation  of 
scarlet  fever  and  more  apt  to  cause  the  shedding  of  "gloves"  and 
"socks"  from  hands  and  feet,  and  to  involve  even  the  nails  and 
hair.  (Compare  the  case  of  Riedinger,  intense  desquamation  involv- 
ing two  nails;  Stickler's  case,  the  hands  desquamating  twice.) 
Relapses  are  the  rule,  but  there  are  cases  reported  in  which  there 
was  only  one  attack. 

The  causes  of  erythema  scarlatiniforme  are: 

1.  Reflex  vasomotor  disturbances  after  operations  on  parts  rich 
in  nerve  supply.  This  reminds  one  of  the  testimony  of  the  early 
writers  and  of  Hoffa  as  to  the  frequency  of  eruptions  after  operations 
on  the  genito-urinary  tract. 

2.  Autotoxaemia  from  absorption  of  the  products  of  tissue  destruc- 
tion after  crushing  or  lacerating  wounds,  (Compare  the  third  case 
of  Brown,  a  lacerated  wound  of  the  leg;  Braxton  Hicks'  case,  strain 
to  the  muscles  of  the  hip;  and  Cameron's  third  case,  crushing  of  the 
hand.) 

3.  Poisoning  from  drugs,  the  most  important  for  our  purpose 
being  carbolic  acid  and  mercury,  so  freely  used  in  the  early  days  of 
antiseptic  surgery.  Brown's  cases  of  carbolic  acid  poisoning  and 
Hoffa's  case  of  mercurial  poisoning  might  by  other  observers  have 
been  considered  cases  of  scarlatinal  rash. 

4.  Septicaemia,  pyaemia,  general  gonorrhoeal  infection,  puerperal 
septicaemia,  diphtheria.  The  diagnosis  is  not  difiicult  in  the  absence 
of  a  wound,  injury,  or  suppurative  process,  for  then  the  slight  con- 
stitutional symptoms,  slight  involvement  of  the  throat  and  absence 
of  "strawberry  tongue"  would  serve  to  distinguish  it  from  a  well- 
marked  case  of  scarlet  fever.  But  if  there  is  already  an  injury, 
especially  one  with  septic  infection,  the  question  becomes  quite 
different. 

The  general  symptoms  of  septicaemia  are  too  well  known  to  need 
recapitulation;  but  mention  may  be  made  of  the  frequent  occurrence 
of  lymphangitis  leading  from  the  wound,  swelling  and  tenderness  of 
the  lymph  glands,  the  fact  that  serious  general  symptoms  may  follow 
insignificant  wounds,  and  that  the  changes  in  the  wound  may  be 
profound  or  very  slight. 

Brown's  case,  often  quoted  as  a  striking  instance  of  surgical  scar- 
latina, suggests  the  picture  of  rapid  septic  infection  following  a  slight 
operation.  A  medical  student  was  operated  on  for  phimosis.  At 
the  time  of  the  operation  he  was  hot  and  perspiring,  but  presented 
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no  other  unusual  symptoms.  Thirty  hours  after  the  operation  his 
temperature  was  104°  F.,  he  was  comatose,  and  the  body  was  covered 
with  an  abundant  scarlet  rash.  There  was  no  angina.  The  wound 
became  rapidly  gangrenous,  and  death  occurred  seventy  hours  after 
the  operation.  Inquiry  revealed  the  fact  that  he  had  been  paying 
daily  visits  to  a  scarlet  fever  patient  for  two  weeks  before  his  opera- 
tion. 

BoUici  thought  the  diagnosis  of  pyaemia  in  his  and  Moreschi's 
cases  ruled  out  because  there  was  no  pus  in  the  wounds;  but  the 
literature  of  surgery  is  full  of  instances  in  which,  with  small  wounds 
secreting  perhaps  only  a  little  yellowish  serum,  a  general  pyaemia 
occurred  from  lodgement  of  emboli  in  the  joints,  bones,  lungs,  kid- 
neys, etc.  Such  a  pyaemia  may  follow  the  opening,  spontaneous  or 
operative,  of  an  old  abscess  or  empyema,  or  even  a  simple  aspiration, 
the  pus  organisms,  which  were  formerly  walled  in,  now  being  able 
to  escape  into  the  general  circulation  through  the  ruptured  tissues. 
There  is  a  very  large  number  of  old  abscesses  among  the  cases  of 
"surgical  scarlatina"  in  the  literature.  Long-continued  suppura- 
tion preceding  or  following  the  operation  or  both  are  mentioned  in 
29  cases;  gangrene,  diphtheritic  inflammation,  oedema,  blebs,  and 
fetid  odor  in  20  cases. 

In  such  cases  the  diagnosis  between  sepsis  and  scarlet  fever  be- 
comes very  difficult,  and  must  rest  largely  upon  (a)  the  non-con- 
tagiousness, as  shown  by  the  absence  of  any  history  of  exposure  to 
scarlet  fever  or  of  transmission  of  the  infection  to  others,  together 
with  (6)  the  tendency  to  relapse,  (c)  the  absence  of  a  typical  straw- 
berry tongue,  and  (d)  an  unusually  early  and  long-continued  des- 
quamation. 

(a)  As  to  the  non-contagiousness,  if  we  omit  Stickler's  10  experi- 
mental cases  and  the  97  concerned  in  the  hospital  epidemics,  we 
shall  find  that  only  15  of  the  07  remaining  have  a  clear  history  of 
exposure  to  scarlatinal  infection,  and  only  8  have  a  history  of  trans- 
mission of  the  infection,  although  in  many  cases  there  was  ample 
opportunity  for  such  transmission;  and  among  these  8  cases  some 
are  open  to  question,  for  the  history  of  the  infected  patient  is  some- 
times strongly  suggestive  of  septic  rather  than  scarlatinal  infection. 
(See  May's  cases.  Brown's  third  case,  Hoffa's  second  case,  Riedin- 
ger's  fourth  case.)  In  others  the  apparent  transmission  may  have 
been  only  a  coincidence,  as  an  epidemic  existed  at  the  time.  (Lea's 
second  case,  Beaudouin's  case.) 

It  is  hardly  probable  that  the  authors  would  have  omitted  to  men- 
tion such  important  contributory  evidence  as  a  history  of  exposure 
to  infection,  or  of  transmission  by  infection,  if  such  evidence  had 
been  at  hand.  In  several  instances  an  apparent  non-contagiousness 
is  noted;  "the  patient,  although  not  isolated,  did  not  infect  any  of 
the  other  children ;  .  .  .  there  was  at  the  time  no  scarlet  fever 
in  the  vicinity."     (Riedinger,  Strubell,  PerUs,  Lea,  etc;) 
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(6)  Relapses  or  recurrences  are  noted  in  Schaeffer's  case,  in 
Konetchke's,  and  in  Paget's.  Page's  case  had  had  scarlet  fever  twice 
before,  the  last  attack  being  only  seven  months  before  this  one. 
Brunner's  case,  one  of  Murray's,  and  one  of  May's  had  had  previous 
attacks. 

In  considering  the  question  of  the  tendency  to  recurrence  in  ery- 
thema scarlatiniforme,  it  must  be  remembered  that  there  is  neces- 
sarily always  a  first  attack,  and  that  many  of  these  cases  were 
reported  soon  after  their  occurrence,  before  it  was  possible  to  know 
whether  or  not  there  would  be  repeated  attacks ;  others  were  hospital 
cases  and  passed  out  of  the  sight  of  the  physician  who  observed  the 
first  attack.  Even  if  there  was  but  one  eruption  without  any  recur- 
rence, we  might  still  insist  that  the  case  might  possibly  be  non- 
scarlatinal;  for  there  are  on  record  instances  of  erythema  in  which 
there  was  but  one  attack,  and  which,  by  their  non-contagious  char- 
acter and  excessive  desquamation,  were  shown  to  belong  to  this 
class. 

(c)  A  "strawberry  tongue"  is  mentioned  in  only  17  of  the  174 
cases;  more  often,  especially  in  those  which  are  most  strongly  sug- 
gestive of  septic  infection,  the  tongue  is  described  as  furred  or  coated. 
'  (d)  The  facts  as  to  the  time  of  appearance  and  length  of  duration 
of  the  desquamation  are  harder  to  obtain.  In  only  46  cases  is  the 
length  of  time  given  between  the  appearance  of  the  eruption  and 
the  beginning  of  desquamation;  the  duration  of  the  desquamation 
is  given  in  only  16  cases.  In  19  cases  desquamation  began  on  the 
seventh  day  or  earlier;  in  11  it  was  on  the  fifth  day  or  earlier. 
Brunner's  case,  Ingerslev's  second,  and  Koch's  fourth  and  seventh 
cases  began  to  desquamate  as  early  as  the  fourth  day;  only  14,  on 
the  other  hand,  began  later  than  the  eighth  day.  It  is  not  possible 
to  find  any  positive  data  as  to  the  time  which  elapses  between  the 
eruption  and  the  desquamation  in  typical  medical  scarlatina.  De 
Bovis  gives  the  average  as  the  eighth  day  or  slightly  later  for 
medical  scarlatina,  the  eighth  day  or  earlier  for  surgical,  and  our 
figures  would  bear  out  this  statement.  Desquamation  lasted  seven 
days  or  more  in  all  the  16  cases  in  which  the  duration  is  given; 
in  2  the  time  was  twelve  days,  in  1  thirteen,  in  1  fourteen,  in  3 
fifteen,  in  1  nineteen,  in  1  twenty-one,  and  in  1  forty  days. 
(D'Espine  and  Marignac.)  Lannelongue's  patient  is  an  instance 
of  a  rapidly  developing  rash  with  long-continued  desquamation. 
In  Schaeffer's  case  the  second  eruption  lasted  eight  days,  the 
desquamation  twenty-one. 

De  Bovis  lays  stress  on  the  sHght  precocity  of  the  desquamation  in 
surgical  scarlatina,  and  says  that  in  some  cases  there  is  no  desquama- 
tion at  all.  According  to  him,  this  is  one  of  the  five  points  of  differ- 
ence between  surgical  and  medical  scarlet  fever;  the  other  four  being 
the  large  proportion  of  adults  affected,  the  slight  angina  or  absence 
of  angina,  the  short  period  of  incubation,  and  the  fact  that  the 
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eruption  is  apt  to  start  in  a  peripheral  part  near  a  wound,  and  to 
spread  in  the  manner  of  a  lymphangitis. 

As  it  happens,  all  these  points  of  divergence  from  true  medical 
scarlatina  are  points  in  the  diagnosis  of  erythema  scarlatiniforme. 
This  latter  eruption,  when  caused  by  toxaemia  or  septicaemia,  may 
come  on  a  few  hours  after  an  operation  of  any  kind,  or  at  any  time 
in  a  long-continued  suppurative  disease;  hence  the  unusually  short 
or  unusually  long  "period  of  incubation,"  namely,  the  length  of 
time  between  the  injury  and  the  eruption.  Erythema  scarlatini- 
forme does  not  cause  a  serious  angina;  redness  and  swelling  only 
are  the  usual  changes;  hence  the  "slight  angina"  of  surgical 
scarlatina. 

The  eruption  may  begin  in  any  region,  and  it  will  be  remarked  on 
looking  over  the  cases  in  the  literature  that  the  eruption  was  very 
often  atypical  in  its  place  of  origin,  even  in  those  cases  where  it  bore 
no  direct  relation  to  the  wound.  Frequently,  also,  it  was  not  general, 
but  confined  to  certain  localities,  as  is  true  of  erythema  scarlatini- 
forme. 

The  occurrence  of  lymphangitis  is  almost  indisputably  a  point 
in  favor  of  the  diagnosis  of  septic  rash.  The  large  proportion 
of  adults  attacked  is  explained  by  the  fact  that  injuries  and  opera- 
tions of  all  kinds  are  more  common  in  later  hfe  than  in  childihood, 
and,  therefore,  septic  rashes  are  also  more  common.  Finally,  de 
Bovis'  statement  that  the  desquamation  of  surgical  scarlatina  is  more 
precocious  than  that  of  medical  scarlatina,  and  in  many  instances 
lasts  longer,  is,  as  we  have  seen,  a  strong  bit  of  evidence  in  favor  of 
erythema  scarlatiniforme. 

It  seems,  therefore,  justifiable  to  rule  out  as  unproved  all  those 
cases  in  the  literature  of  surgical  scarlet  fever  in  which  the  presence 
of  toxaemia  or  septicaemia  was  highly  probable  and  in  which  the 
symptoms  deviated  more  or  less  from  those  of  typical  scarlet  fever, 
but  not  from  those  of  toxaemia  or  septicaemia. 

There  remain,  however,  after  the  elimination  of  these  doubtful 
cases,  a  large  number  which  seem  to  have  been  indubitably  cases  of 
true  scarlet  fever.  Are  these  cases  of  "surgical  scarlet  fever,"  or  of 
"scarlet  fever  in  the  wounded?"  In  other  words,  is  the  relation 
between  the  wound  and  the  disease  one  of  causation  or  of  coinci- 
dence? 

When  we  examine  the  literature  for  proof  of  Paget's  widely 
accepted  theory  that  injuries  of  all  kinds  predispose  to  scarlatinal 
infection,  we  find  that  they  are  distinctly  unsatisfactory.  There  is 
a  general  impression,  especially  among  surgeons,  that  scarlet  fever 
is  more  apt  to  occur  in  wounded  persons  than  in  the  unwounded, 
but  it  is  impossible  to  find  convincing  proof  of  this  opinion.  It  can- 
not be  found  in  the  reports  of  hospital  epidemics,  not  even  when 
medical  and  surgical  cases  were  kept  in  the  same  wards.  Goodhart 
and  Paley  give  no  comparative  statistics.     Murray's  cases  are  so 
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imperfectly  reported  and  so  strongly  suggestive  of  septicaemia  that 
they  may  be  ignored.  Howse's  epidemic  was  in  the  surgical  wards. 
Stirling  tried  to  establish  from  hospital  statistics  evidence  of  an 
increased  susceptibility  on  the  part  of  operated  cases  as  against  the 
non-operated,  but  was  unable  to  do  so. 

Koch's  cases  seem  at  first  sight  convincing,  for  the  number  of 
tracheotomized  children  who  developed  scarlet  fever  symptoms  was 
much  in  excess  of  the  non-tracheotomized.  But  if  we  exclude  those 
which  showed  symptoms  resembling  sepsis,  such  as  suppurative  and 
diphtheritic  inflammations  of  the  wound,  with  foci  of  suppuration  in 
lungs,  kidneys,  etc.,  we  shall  have  reduced  the  number  appreciably; 
and  it  may  be  still  further  reduced,  in  view  of  the  fact  that  an  erythe- 
matous eruption  may  occur  in  the  course  of  diphtheria,  even  where 
there  are  no  severe  septic  complications.  In  his  second  series  of 
cases  Koch  gives  no  statement  as  to  the  number  of  operated  and 
non-operated  cases  in  the  wards. 

Much  is  made  of  the  fact  that  the  epidemics  of  scarlet  fever  among 
the  surgical  cases  in  hospital  wards  gradually  ceased  after  a  more 
complete  system  of  isolation  was  practised.  This  must  also  have 
been  true  of  the  medical  cases  of  scarlatina,  and  if  there  has  been  a 
gradual  diminution  in  the  cases  of  post-operative  rash,  it  may  be 
explained  by  the  fact  that  the  advance  in  antiseptic  methods  and  in 
isolation  of  septic  cases  has  gone  hand-in-hand  with  the  advance  in 
isolation  of  fever  cases.  From  time  to  time  the  question  is  raised 
why  scarlet  fever  should  be  the  only  infectious  disease  to  enter 
through  a  wound,  and  more  rarely  the  assertion  is  made  that  this 
is  not  true,  that  other  infectious  diseases  act  in  this  respect  as  scarlet 
fever  does,  but  are  overlooked  for  various  reasons.  The  references 
to  measles  in  wounded  persons  are  very  infrequent,  but  there  are 
two  possible  explanations  for  that.  Either,  as  Goodhart  thought, 
surgical  measles  is  less  striking  than  surgical  scarlatina,  and  simply 
has  not  attracted  so  much  attention;  or  else,  which  seems  more 
probable,  measles  is  not  so  apt  to  be  confused  with  other  eruptive 
diseases  as  is  scarlet  fever,  and,  therefore,  the  literature  of  "surgical 
measles"  has  not  been  increased  by  the  addition  of  cases  of  septic 
rash  as  has  certainly  been  true  of  the  literature  of  "surgical  scar- 
latina." 

Many  writers,  especially  Brunner  and  de  Bovis,  consider  that 
there  is  an  additional  proof  of  the  scarlatinal  infection  having  entered 
by  the  wound  when  the  latter  shows  inflammatory  changes,  espe- 
cially when  there  is  necrosis,  diphtheritic  inflammation,  or  gangrene. 
But  this  is  a  proof  which  can  be  made  to  work  the  other  way;  for, 
if  there  is  such  a  thing  as  septic  scarlatiniform  rash,  a  fact  admitted 
by  all,  then  these  would  be  the  very  cases  in  which  one  would  look 
for  such  a  rash. 

There  are  certain  cases  which  are  often  quoted  as  proof  that  a 
wound  may  render  susceptible  to  scarlet  fever  a  person  who  has 
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hitherto  been  apparently  immune.  Such  are  v.  Leube's*  famous 
case  and  the  3  similar  cases  of  Riedinger,  all  of  them  physicians, 
who  had  been  frequently  exposed  to  scarlet  fever  infection  during 
childhood  and  in  the  course  of  their  practice,  but  were  apparently 
immune  until  after  they  had  received  an  injury.  In  3  cases  the 
injury  was  an  autopsy  wound;  in  the  fourth  a  pin-prick  from  a  sur- 
gical dressing.  The  3  cases  reported  by  Riedinger  could  not  have 
become  infected  with  scarlet  fever  at  the  time  of  the  injury,  for  the 
autopsies  were  not  made  on  scarlet  fever  patients,  nor  was  the  ban- 
daged man  a  scarlet  fever  patient;  indeed,  Riedinger  particularly 
insists  on  the  fact  that  at  that  time  there  was  no  scarlet  fever  any- 
where in  the  vicinity.  We  have  already  seen  that  Riedinger's  cases 
are  among  the  most  unsatisfactory  in  the  literature  from  the  point  of 
view  of  surgical  scarlet  fever,  and  it  is  unnecessary  to  discuss  them 
further  in  this  connection.  This  is  not  true,  however,  of  v.  Leube's 
case,  which  is  unanimously  accepted  as  the  most  if  not  the  only 
indisputable  case  in  the  literature.  It  would  require  much  boldness 
to  refuse  to  accept  this  case,  although  the  same  clinical  picture  might 
be  presented  by  a  case  of  septic  poisoning  from  an  ordinary  autopsy 
wound.  It  may  also  be  suggested  that,  supposing  the  disease  to  have 
been  surgical  scarlatina,  the  fact  that  v.  Leube's  apparent  immunity 
was  overcome  by  a  slight  injury  was  not  absolutely  proved ;  for 
instances  are  on  record  of  un wounded  adults  succumbing  finally  to  an 
infectious  disease,  even  when  they  had  been  repeatedly  exposed  before 
without  contracting  it.  Jiirgensen  tells  of  a  sick  nurse  of  whom  this 
is  true.  Unless,  therefore,  this  case  of  v.  Leube's  is  to  be  regarded 
as  sufficient  in  itself  to  prove  the  causative  relation  between  wounds 
and  scarlet  fever,  it  must  be  admitted  that  the  literature  on  this 
subject  does  not  as  yet  present  such  proof. 

Conclusions.  There  are  about  174  cases  of  surgical  scarlatina 
reported  in  the  literature  more  or  less  in  detail,  and  passing  mention 
is  made  of  many  more.  Operations  and  wounds  of  all  kinds,  as 
well  as  inflammatory  processes,  are  supposed  to  predispose  to  scar- 
latinal infection. 

Surgical  scarlatina  is  said  to  differ  from  medical  scarlatina  in 
five  ways:  1.  The  large  number  of  adults  attacked.  2.  The  shorter 
period  of  incubation.  3.  The  mild  angina  or  absence  of  angina. 
4.  The  fact  that  the  eruption  begins  at  the  wound  or  in  some  other 
unusual  region.     5.  The  slightly  precocious  desquamation. 

Proof  of  the  existence  of  a  special  form  of  scarlatina  occurring  in 
connection  with  wounds  rests  upon  the  large  number  of  cases 
recorded  in  which  an  eruption  resembling  that  of  scarlet  fever  fol- 

'  V.  Leube  had  been  frequently  exposed  to  scarlet  fever  in  childhood  and  in  his  practice. 
During  an  autopsy  on  a  severe  case  of  scarlet  fever  he  wounded  his  finger,  and  the  wound 
became  painful.  On  the  seventh  day  he  grew  ill  with  fever,  vomiting,  and  angina.  On  the 
alaventh  day  a  scarlet  exanthem  appeared,  first  in  the  form  of  a  broad,  red  stripe  from  the 
finger  up  the  arm,  then  spreading  over  the  body.    Desquamation  began  on  this  arm. 
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lowed  some  injury,  and  upon  the  frequency  of  epidemics  of  scarlet 
fever  among  surgical  cases,  in  the  days  before  complete  isolation  of 
fever  cases  was  practised. 

Careful  examination  of  the  reported  cases  confirms  the  view  held 
by  most  French  writers,  that  the  eruption  in  question  is  often  due  to 
septic  infection  and  is  not  scarlatinal;  and  that  the  variations  of 
so-called  surgical  scarlatina  from  the  typical  form  of  scarlet  fever 
are  not  due  to  the  unusual  mode  of  infection,  but  to  the  difference 
in  the  infectious  agent. 

In  the  cases  where  the  disease  was  undoubtedly  scarlatina,  there 
is  no  convincing  evidence  that  the  relation  between  the  wound  and 
the  scarlet  fever  was  anything  more  than  one  of  coincidence. 

The  statistics  of  epidemics  of  scarlet  fever  in  surgical  wards  in 
hospitals  lack  the  necessary  comparative  statistics  as  to  the  same 
disease  in  the  medical  wards. 

There  is,  as  yet,  no  convincing  proof  in  the  literature  that  surgical 
scarlatina  is  anything  more  than  scarlet  fever  in  the  wounded. 
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THE  INFLUENCE  OF  DAYLIGHT  IN  THE  PROGRESS  OF 

MALARIA, 

MORE   ESPECIALLY  IN   CONNECTION  WITH   QUININE  TREATMENT. 

By  Gunni  Busck,  M.D., 

LABORATORY   ASSISTANT   AT   THE    FINSBN  MEDICAL,  LIGHT   INSTITUTE,    COPENHAQEN. 

Dr.  a.  F.  a.  King  nearly  twenty  years  after  he  had  hypothetically 
put  forward  and  supported  the  theory  of  transmission  of  malaria  by 
mosquitoes^  has  brought  out  a  new  and  very  interesting  hypothesis 
concerning  the  biology  of  plasmodium  malarise,^  an  hypothesis 
which,  as  far  as  I  know,  has  not  hitherto  been  made  a  subject  of 
discussion  in  any  medical  journal  or  publication,  although  in  it  King 
tries  to  inaugurate  a  revolution  in  the  generally  accepted  treatment 
of  malaria. 

I  first  came  across  Dr.  King's  papers  when  I  recently  went  through 
the  medical  publications  in  order  to  find,  if  possible,  any  casual  com- 
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munication  speaking  for  or  against  an  hypothesis  the  possible  cor- 
rectness of  which  would  indicate  a  treatment  of  malaria  entirely 
opposite  to  the  one  proposed  by  King.  King's  arguments  have, 
therefore,  particularly  interested  me,  but,  as  they  have  not  con- 
vinced me,  the  following  remarks  which  I  should  like  to  bring  for- 
ward in  connection  with  this  matter  take  the  form  of  an  opposing 
criticism. 

Dr.  King  thinks  that  he  can  explain  a  number  of  the  clinical  and 
epidemiological  peculiarities  from  the  supposition  that  the  sporula- 
tion  of  the  plasmodium  malarico  cannot  take  place  in  the  dark;  but 
only  in  light,  more  especially  red  light,  and  he,  therefore,  proposes 
to  treat  malarial  patients  in  the  dark  or  in  rooms  with  violet  or 
purple  window  hangings;  in  other  words,  by  a  negative  phototherapy 
similar  to  the  Finsen  treatment  of  smallpox. 

Before  I  enter  upon  a  more  theoretical  argumentation,  I  will  refer 
to  some  experimental  investigations  by  Harrington  and  Leaming^ 
upon  the  effect  of  light  on  amoeba  proteus,  which  King  takes  as  being 
in  favor  of  the  correctness  of  his  hypothesis.  The  two  doctors  just 
referred  to  sum  up  that  part  of  their  experiments,  which  is  of  interest 
in  this  connection,  in  the  following  points: 

1.  Amoeba  streams  in  the  presence  of  red  light. 

2.  Streaming  is  retarded,  stopped,  or  reversed  by  rays  from  the 
violet  end  of  the  spectrum. 

3.  Further,  the  effectiveness  of  the  following  kinds  of  light  as 
inhibitors  of  protoplasmic  flow  diminishes  in  the  order  named :  white, 
violet,  red. 

From  these  experiments  King  draws  the  conclusion  that  red  light 
promotes  the  vital  processes  of  the  amoeba,  while  violet  light  retards 
them;  and,  as  'plasmodium  malarice  is  a  naked  amoeba,  he  infers 
that  the  same  thing  applies  to  the  latter.  Harrington  and  Leaming, 
however,  distinctly  point  out  in  their  essay  that  the  streaming  of 
protoplasm  in  the  amoeba  is  again  continued  after  remaining  a  few 
minutes  in  any  quality  of  light,  and  the  point  seems,  consequently, 
to  be  the  sudden  change  of  light.  Unfortunately,  nothing  is  said 
about  the  intensity  of  the  Hght  employed,  but,  as  far  as  one  can 
judge,  it  has  been  comparatively  faint,  and  the  experiments  seem 
mostly  to  point  to  the  fact  that  a  transitory  rigor  is  produced  by  the 
sudden  change  from  a  hght  with  less  refrangible  rays  to  a  Hght  with 
more  refrangible  rays,  or  from  less  intense  light  to  more  intense. 
Only  one  isolated  experiment  speaks  in  favor  of  a  direct  inciting 
effect  of  the  red  rays:  a  sudden  change  from  darkness  to  red  Hght 
brought  about  the  movements  referred  to  in  the  course  of  ten  seconds; 
in  this  experiment  it  is,  however,  not  excluded  that  the  heating 
effect  of  the  rays  has  been  of  importance.  The  assumption  of  this 
inciting  effect  of  red  rays  (in  contrast  to  those  with  shorter  waves) 
is  in  any  case  not  confirmed  by  the  somewhat  similar  experiments 
which  Dreyer*  has  carried  out  at  the  Finsen  laboratory.     In  these 
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the  blue-violet  rays  were  found,  in  fact,  to  have  an  inciting — and  in 
a  powerful  concentration  a  destroying — effect,  while  the  amoebae  in 
the  red  light  remained  in  about  the  same  condition  as  in  the  dark. 
According  to  Verworn^  and  Davenport,*  amaha  j/roteus  is  not  at  all 
photopathic.  The  latter,  however,  found  that  the  amoeba  showed 
itself  negatively  phototactic  to  light  of  an  intensity  varying  from 
strong  diffuse  daylight  to  direct  sunlight. 

In  accordance  with  the  above,  I  cannot,  in  Harrington  and  Learn- 
ing's experiments,  find  any  support  for  King's  supposition  that  the 
Plasmodium  malarioe  requires  red  light  in  order  that  its  sporulation 
may  be  brought  about. 

1.  King  first  opposes  the  supposition  which  has  hitherto  been 
generally  accepted,  that  the  warmth  of  the  sun,  as  such,  influences 
the  frequency  of  cases  of  malaria,  independent  of  the  fact  that  a 
certain  degree  of  warmth  is,  of  course,  necessary  in  order  that  the 
infection-carrying  mosquitoes  can  live  and  preserve  their  activity; 
in  this  connection  he  refers  to  statements  by  various  writers,  and 
mentions,  among  other  things,  that  negroes,  whose  dark  skin  in  a 
particularly  high  degree  absorbs  the  heat  rays  of  sunlight,  possess 
relative  immunity  from  malaria.  When,  all  the  same,  there  exists  a 
correlation  between  intermittent  fever  and  warm  climates  or  seasons, 
we  must,  according  to  King,  look  for  the  cause  not  in  the  warmth 
of  the  sun,  but  in  the  Hght  of  the  sun,  upon  which  depends  the  sporu- 
lation of  the  plasmodise. 

All  the  conditions  upon  which  the  supposition  was  previously 
based,  that  warmth  is  an  important  factor  in  calling  forth  intermit- 
tent fever,  may,  with  the  same  right,  be  held  to  be  in  favor  of  the  view 
that  sunlight  plays  a  part  as  an  etiological  factor.  When  King,  how- 
ever, points  out  that  the  inhabitants  of  the  island  of  Tahiti,  accord- 
ing to  Quatrefages,  are  free  from  swamp  fever,  although  the  island 
is  only  18  degrees  removed  from  the  equator,  and  holds  that  this  fact 
speaks  against  the  theory  of  warmth  being  of  importance,  the  same 
example  may  just  as  well  be  taken  as  a  proof  that  neither  can  sun- 
light be  the  decisive  factor.  A  more  likely  supposition,  it  seems  to 
me,  is  that  the  conditions  and  nature  of  the  soil  are  unfavorable 
for  the  development  of  anopheles,  in  the  same  way  as  they,  in  Den- 
mark, for  instance,  have  gradually  become  so  by  the  reclaiming  of 
swampy  land  by  drainage,  etc. 

2.  Febrile  paroxysms  appear,  as  a  rule,  in  the  daytime,  and  only 
in  exceptional  cases  during  the  night.  Even  if  febrile  attacks  at 
night  occur  somewhat  more  frequently  than  King  supposes,  it  can 
hardly  be  denied  that  they  occur  with  predominant  frequency  in 
the  daytime,  and  this  circumstance  really  does  seem  to  speak  in 
favor  of  daylight  in  some  way  or  other  being  able  to  influence  'Plasmo- 
dium malarioe;  but  as  long  as  we  have  no  accurate  knowledge  of  the 
duration  of  the  sporulation  process  of  the  plasmodise,  the  above  fact 
does  not  tell  us  anything  definite  as  to  whether  this  effect  of  light  is 
favorable  or  the  opposite. 
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3.  The  fact  that  negroes  are  less  frequently  attacked  by  malaria 
than  human  beings  of  the  white  race,  King  attributes  to  the  dark 
color  of  their  skin,  which  hinders  the  light  from  exercising  its  sporula- 
tion-inciting  influence  upon  the  plasmodise  in  the  blood.  Even  if 
it  is  not  out  of  the  question  that  the  relative  immunity  of  the  negroes 
may  be  due  to  entirely  different  causes,  it  must  be  admitted  that 
King  has  a  good  argument  in  favor  of  the  correctness  of  his  hypothe- 
sis; there  is,  however,  every  reason  to  accentuate,  as  ChappeF  does, 
that  the  clothing  of  civilized  nations  as  a  protection  against  day- 
light may,  in  many  cases,  to  some  extent,  be  taken  as  an  equivalent 
to  the  dark  but  often  uncovered  skin  of  the  negroes. 

4.  King  next  quotes  a  number  of  writers,  according  to  whom  the 
frequency  of  cases  of  illness  in  malarial  districts  decreases  during 
periods  of  much  rain  or  mist,  and  he  connects  this  decrease  with 
the  lesser  intensity  of  daylight  at  such  periods.  I  must  confess  it 
seems  to  me  more  natural  to  explain  this  by  the  supposition  that 
rain  and  mist  diminish  the  chances  of  being  infected  by  the  stings 
of  anopheles. 

5.  King,  after  having  drawn  attention  to  various  examples  of 
spontaneous  cure  of  malaria,  and  suggested  that  the  patients  in 
question  had  perhaps  been  treated  in  especially  dark  hospital  rooms, 
puts  forward  the  following  hypothesis :  The  red  blood  corpuscles 
in  which  the  plasmodise  live  gradually  increase  in  size  so  that  some 
of  them  are  at  length  retained  in  the  capillaries  of  the  skin,  where 
sporulation  is  then  brought  about  under  the  influence  of  daylight. 
The  fever  paroxysm  which  accompanies  this  process  is  followed  by 
the  sweating  stage,  during  which  the  bloodvessels  of  the  skin  are 
dilated,  whereby  the  blood  corpuscles  therein  retained  are  released 
and  the  new  generation  of  plasmodise  is  distributed  to  the  other 
organs  of  the  body. 

King  looks  for  the  potent  principle  of  those  medicines  which  have 
been  successfully  used  against  malaria  in  their  ability  to  alter  the 
optical  peculiarities  of  the  blood;  some  of  them  (Prussian  blue, 
methylene  blue)  so  color  the  blood  that  the  rays  of  red  light  are  kept 
away  from  the  plasmodise,  while  others  (quinine,  esculin,  fraxin) 
have  the  peculiarity  in  common  of  being  fluorescent,  and  thereby 
accentuating  the  violet  rays  of  the  spectrum  in  the  blood !  According 
to  some  investigations,  now  more  than  thirty  years  old,  by  Jones,^ 
Rhoads  and  Pepper,*  the  blood  and  most  of  the  tissues  in  human 
beings  and  animals  are  sHghtly  fluorescent ;  in  malarial  patients  this 
fluorescence  is  considerably  reduced,  while  it  again  increases  by 
the  taking  of  quinine.  King  sees  in  this  proof  that  the  healing 
effect  of  quinine  upon  malaria  is  due  to  its  fluorescence;  he 
seems,  however,  to  attach  more  importance  to  the  beneficial 
effect  of  red  rays  upon  the  plasmodise  than  to  the  detrimental  effect 
of  violet  rays,  and  he  recommends  the  following  treatment  of 
malaria:  /'Keep  malarial  patients  in  dark  rooms  or  in  rooms  with 
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violet  or  purple  windows;  clothe  them  with  garments  impenetrable 
to  light.  Give  the  patients  such  remedies  as  render  the  blood  dark 
or  violet  or  lessen  its  translucency." 

After  this  condensed  summary  of  King's  theories  and  argumenta- 
tion, I  will  now  proceed  to  mention  some  experimental  investigations 
by  other  writers  and  some  views  which,  as  they  will  indicate  an 
entirely  opposite  therapy,  may  possibly  be  of  interest  in  this  connec- 
tion. 

As  is  well  known,  Tappeiner^"  and  his  pupils  have,  in  the  course 
of  the  last  five  years,  undertaken  a  series  of  most  important  investi- 
gations upon  the  poisonous  effect  of  various  fluorescent  fluids  in 
light  and  in  darkness,  respectively.  It  transpires  from  these  investi- 
gations that  the  destroying  effect  of  the  substances  in  question,  for 
instance,  upon  infusoriae,  is  enormously  increased  by  the  effect  of 
Hght.  Even  if  the  fluorescent  fluids  are  so  much  diluted  that  in  the 
dark  they  have  no  apparent  detrimental  effect  upon  infusoriae,  the 
latter,  all  the  same,  will  be  speedily  destroyed  in  such  solutions  if 
they  are  placed  in  the  sunlight  or  simply  in  diffuse  daylight,  which 
under  normal  conditions  would  not  lower  their  vitality.  It  has  been 
shown  that  the  most  effective  rays  in  this  respect  are  those  which 
produce  the  strongest  fluorescence  in  the  fluids  in  question.  I 
shall  not  here  enter  upon  the  exceedingly  interesting  question  of 
rendering  micro-organisms  and  animal  tissue  sensitized  to  light;* 
but  only  point  out  that  the  discovery  of  these  phenomena  happened 
during  some  experiments  with  the  toxicity  of  various  preparations 
derived  from  quinine,  and  that  the  quinine  preparations  themselves 
possess  such  sensitiveness-arousing  qualities. 

The  surprisingly  strong  microbicidal  effect  of  which  rays  other- 
wise fairly  inactive  at  these  and  later  experiments  have  proved 
themselves  possessed,  with  regard  to  "sensitized"  micro-organisms, 
has  led  me  to  look  for  the  cause  of  the  special  effect  of  quinine 
preparations  upon  malarial  patients  in  the  power  of  these  prepara- 
tions to  make  the  plasmodice  sensitive,  so  that  the  latter  are  destroyed 
or  weakened  under  the  ejject  of  daylight. 

I  will  now  briefly  point  to  some  of  the  circumstances  upon  which 
I  think  I  can  base  this  supposition: 

1.  The  special  effect  of  quinine  in  malaria  can  hardly  be  explained 
as  a  direct  outcome  of  its  toxicity  with  regard  to  plasmodise,  although 
this  undoubtedly  is  very  considerable,  and  if  we  look  for  an  explana- 
tion of  this  effect  we  must  not  leave  out  of  consideration  a  peculiarity 
so  distinct  as  the  power  to  make  micro-organisms  sensitive  in  relation 
to  light. 

2.  Quinine  preparations  have  decided  sensitiveness-arousing  qual- 
ities. UUmann's"  investigations  show,  for  instance,  that  paramsecise, 
which  are  placed  in  solutions  of  quinine  of  1 :  20,000,  first  die  after 

*  I  have  dealt  comprehensively  with  this  subject  in  MItteilungen  aus  FInsen's  medicinske 
Lysinstitut,  1904,  vol.  viil.    Verlag,  Gustav  Fischer,  Jena. 
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about  five  hours  when  standing  in  the  dark,  while  they  are  killed  in 
the  course  of  eight  minutes  if  placed  in  sunlight,  under  conditions 
which  generally  have  no  baneful  effect  upon  paramsecise. 

3.  According  to  Jacobson's^*  and  Dreyer's^^  experiments, light,  even 
after  having  passed  through  a  layer  of  animal  tissue,  can  exercise  its 
microbicidal  effect  upon  the  sensitive-made  organs.  The  depth  at 
which  it  may  be  possible  to  obtain  an  effect  will,  of  course,  among 
other  things,  depend  upon  the  intensity  of  the  light. 

4.  The  tissues  of  the  human  body  are  pellucid,  and  even  if  only  a 
comparatively  small  portion  of  the  surface  of  the  body  is  exposed  to 
light,  the  blood,  and  with  it  the  plasmodise,  will,  on  account  of  its 
continuous  circulation,  all  the  same  be  affected  by  the  light. 

If  the  correctness  of  the  views  I  have  here  put  forward  should  be 
confirmed  by  clinical  experiments,  they  indicate  the  advisability  of 
treating  malarial  patients  with  sun-baths  or  electric-light  baths,  in 
addition  to  quinine. 

I  have  no  doubt  that  Dr.  King's  reputation,  in  addition  to  his 
interesting  and  ingenious  argumentation,  will  give  an  impetus  to 
clinical  tests  in  malarial  districts  of  his  hypotheses,  tests  which  it 
would  be  a  very  simple  matter  to  bring  about.  My  object  in  writing 
these  notes  will  be  attained  if  they  contribute  to  the  possibility 
being  held  in  view,  at  such  clinical  investigations,  that  daylight 
can  increase  the  favorable  effect  of  quinine  'preparations  upon 
malarial  patients. 
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SOME   PATHOLOGICAL  AND   CLINICAL  ASPECTS   OF 

ACQUIRED  (FALSE)   DIVERTICULA  OF  THE 

INTESTINE. 

By  Edwin  Beer,  M.D., 

OF  NEW  YORK. 

Only  a  few  years  ago  acquired  diverticula  of  the  intestine  were 
looked  upon  as  pathological  curiosities,  but  owing  to  the  work  of 
Klebs,  Heschl,  Hanau,  Good,  Hansemann,  Fischer,  and  Graser, 
more  attention  has  been  paid  to  them,  and  gradually  their  impor- 
tance in  relation  to  other  abdominal  conditions  is  becoming  known. 
Even  at  the  present  day  the  direct  clinical  bearing  of  this  condition 
is  difficult  to  estimate,  as  the  collected  facts  are  rather  meagre. 

According  to  the  old  classification,  diverticula  were  divided  into 
false  and  true.  The  former  became  identified  with  acquired, 
the  latter  with  congenital.  The  distinction  based  on  the  anatomi- 
cal construction  of  the  walls  of  these  diverticula  lay  at  the  bottom 
of  the  first  classification,  but  now  we  know  that  this,  in  many 
instances,  is  no  distinguishing  feature.  False  diverticula  were  con- 
sidered mucosal  hernise  through  the  muscularis,  their  walls  consisting 
of  serosa,  submucosa,  and  mucosa.  True  diverticula,  on  the  other 
hand,  were  made  up  of  all  the  layers  of  the  bowel  wall,  and  Meckel's 
diverticulum  was  practically  the  only  representative  of  this  class. 
Recent  work  has  shown  that  diverticula  similar  in  structure  to  the 
true  may  develop  during  the  patient's  lifetime,  and,  as  they  have 
nothing  to  do  with  an  embryonic  development  or  a  congenital 
structure,  they  should  not  be  called  true  diverticula. 

Klebs,  Edel,  Sudsuki,  and  others  have  reported  acquired  diver- 
ticula not  due  to  direct  traction  on  the  intestine,  in  which  all  the 
layers  of  the  intestinal  wall  were  represented.  In  addition,  Neu- 
mann, Nauwerck,  and  Hansemann  have  reported  some  cases  due 
to  direct  traction  by  tumors  (myoma,  angioma)  or  by  an  accessory 
pancreas.  These  need  not  concern  us,  as  they  are  exceedingly  rare. 
Their  production  is  clearly  due  to  traction,  and  if  they  give  any 
clinical  picture,  it  will  be  due  either  to  the  primary  disease  or  to 
some  such  pathological  change  as  makes  the  diverticulum  of  Meckel 
give  rise  to  symptoms.  Those  diverticula  of  all  the  layers  of  the 
gut  wall  not  due  to  traction  are  often  called  true  diverticula,  as  they 
differ  from  the  true  in  no  essential  detail,  as  far  as  their  intrinsic 
structure  is  concerned.  They  differ,  however,  in  that  they  are 
acquired,  and  in  this  respect  they  and  the  more  common  mucosal 
hernise  above  mentioned  are  grouped  together.  Both  are  acquired 
and  both  often  develop  in  the  same  intestine.  At  times  diverticula, 
with  all  the  layers  of  the  intestinal  wall,  develop  first,  and  in  them 
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the  mucosa  is  pushed  between  the  muscular  bundles  and  a  mucosal 
hernia  results.  From  all  this  the  distinction,  based  upon  the  time 
in  which  the  diverticula  develop,  whether  congenital  or  acquired, 
will  surely  appear  simpler  and  lead  to  less  confusion. 

The  acquired  diverticula  are  found  in  the  small  intestine,  in  the 
appendix,  in  the  colon,  sigmoid  flexure,  and  rectum.  They  are  often 
multiple.  At  times  hundreds  have  been  found  in  one  intestinal 
tract.  It  is  fairly  well  agreed  that  they  are  most  frequently  found 
in  the  sigmoid,  and  that,  in  general,  they  are  much  more  common 
than  was  once  thought.  Graser  found  diverticula  ten  times  in 
twenty-eight  cases,  and  in  an  investigation  carried  on  by  Sudsuki 
fifteen  cases  out  of  forty  showed  diverticula  in  the  sigmoid.  In  the 
small  intestine  they  are  rather  regular  in  their  position  with  relation 
to  the  circumference  of  that  part  of  the  bowel.  Here  they  develop 
at  the  mesenteric  attachment,  perhaps  a  little  to  one  side  of  it,  and 
by  their  growth  gradually  separate  the  leaves  of  the  mesentery. 
Rarely  do  they  become  larger  than  a  walnut — usually  they  are  the 
size  of  a  large  pea  or  a  chestnut;  at  times  microscopic  in  size  (Graser). 
In  the  large  bowel  no  such  regularity  obtains  and  diverticula  are 
found  going  into  the  mesentery  or  attached  to  some  other  part  of  the 
circumference  of  the  bowel.  Very  often  they  develop  in  the  haustra 
alongside  one  of  the  longitudinal  muscular  bands,  and  frequently 
they  grow  into  the  appendices  epiploicse. 

As  far  as  their  causation  is  concerned,  a  unanimity  of  opinion  does 
not  exist.  It  is  generally  granted  that  old  people  alone  show  them, 
and  especially  such  old  people  as  have  suffered  from  long-standing 
constipation.  Klebs  finds  them  in  fat  people,  whereas  Hansemann 
almost  emphasizes  the  leanness  of  his  subject.  The  former  thought 
they  were  due  to  traction  exercised  on  the  bowel  by  the  mesentery, 
whereas  Hansemann  favors  the  theory  of  pulsion  from  within  the 
bowel.  It  is  evident  that  Klebs'  view  would  not  explain  those  cases 
that  had  diverticula  on  the  side  opposite  the  attached  mesentery — 
traction  on  the  mesenteric  side  could  hardly  lead  to  the  development 
of  diverticula  on  the  opposed  side.  Klebs  pointed  out  that  the 
diverticula  on  the  mesenteric  side  were  in  close  relation  to  the  vessels 
of  the  bowel,  and  this  has  been  verified  by  Hansemann  and  Fischer. 
On  this  point  there  is  no  doubt. 

Heschl,  Hanau,  and  Good,  to  find  the  cause  of  these  diverticula, 
experimented  by  filling  the  intestines  of  human  corpses  with  water 
and  noting  where  the  injected  bowels  ruptured.  They  were  pleased 
to  find  that  the  rupture  occurred  regularly  into  the  mesentery,  and 
-from  this  they  concluded  that  here  was  the  weakest  part  of  the 
bowel;  consequently  just  here  diverticula  developed.  Hansemann 
went  a  step  farther,  verifying  what  had  been  "proven" — i.  e.,  the 
existence  at  the  mesentery  of  a  locus  minoris  resistentiae,  and,  in 
addition,  producing  artificially  false  diverticula  in  the  intestines  of 
older  people.    These  diverticula,  he  reports,  ran  along  the  sheaths 
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of  the  veins  of  the  intestine  and  were  similar,  anatomically,  to  those 
produced  by  nature  during  the  life  of  the  patients. 

Even  if  we  could  accept  all  this  work  as  directly  applicable  to  liv- 
ing conditions,  we  would  still  have  to  explain  those  diverticula  that 
do  not  grow  into  the  mesentery.  Why  should  these  be  produced  by 
other  agents  than  those  leading  to  the  mesenteric  diverticula?  Why 
should  not  all  old  people  have  diverticula,  provided  their-  bowels  have 
been  constipated,  for  surely  they  all  have  similar  venous  supply f 
These  investigators  have  not  explained  the  origin  of  these  structures, 
and  only  the  anatomical  part  of  their  work  is  reliable. 

A  priori,  one  might  have  supposed  that  intestines  subjected  to 
increasing  internal  pressure  would  rupture  at  the  mesentery.  Here 
the  bloodvessels  normally  enter  and  the  many  holes  or  spaces  be- 
tween the  muscle  bundles  are  filled  during  hfe  with  tense  vessels 
containing  blood.  In  the  dead  intestine  altogether  different  condi- 
tions obtain.  These  spaces  are  all  empty  and  non-resistant  to  inter- 
nal pressure,  the  whole  mesenteric  wall  of  the  gut  being  more  in 
the  nature  of  a  sieve  than  of  normal  intestinal  wall.  Moreover,  the 
distention  caused  by  the  injection  of  a  stream  of  water  resembles  but 
very  little  the  distention  of  the  bowel  within  the  body.  In  a  recent 
article  by  Philipowicz  the  difference  between  the  distensibihty  of  the 
normal  and  dead  bowel  is  emphasized.  He  never  succeeded  in  dis- 
tending the  bowel  to  nearly  the  size  it  had  while  distended  in  the  body 
from  volvulus.  The  bowel  ruptured  long  before  an  equal  disten- 
tion was  attained.  Chlumsky's  experiments  on  the  intestines  of  dogs 
throw  some  light  on  this  side  of  the  question.  When  he  injected 
small  intestines  that  were  still  alive,  not  removed  from  the  normal 
animal,  the  rupture  occurred  opposite  the  mesentery,  whereas,  as 
soon  as  he  worked  with  intestines  removed  from  the  animal  and 
dead  some  ten  or  more  hours,  they  ruptured  into  the  mesentery 
(Experiment  7).  In  his  earlier  experiments  with  conditions  approx- 
imating the  normal,  the  ruptures  never  took  place  into  the  mesen- 
tery (Experiments  1  to  6). 

In  our  experiments  the  process  is  peracute,  whereas  in  the  life  of 
the  individual  it  is  very  slow  and  chronic.  If  these  facts  were  not 
enough  to  invalidate  the  experiments  that  have  been  published,  and 
which  I  have  been  able  to  verify  in  greater  part,  the  fact  that  clin- 
ically such  intramesenteric  ruptures  are  most  exceptional,  if  they 
ever  occur,  shows  that  this  is  not  the  weakest  part  of  the  gut  during 
life,  as  the  above  investigators  declared.  Frequently,  in  cases  of 
ileus,  the  peritoneum  and  underlying  muscle  layers  tear  and  separate, 
not  at  the  mesentery,  but  usually  more  or  less  opposite  to  its  attach- 
ment. 

Chlumsky  has  demonstrated  the  same  in  the  thicker  intestines  of 
dogs.  First  the  serosa  tears,  then  the  muscularis,  and,  interesting 
to  say,  the  circular  first,  later  the  longitudinal,  and  last  of  all  the 
strong  submucosa.    All  this  shows  that  the  weakest  portion  of  the 
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gut  wall  is  rather  at  some  point  on  the  side  opposite  the  mesenteric 
attachment,  rather  than  where  Hanau,  Heschl,  Good,  and  others 
have  placed  it. 

In  studying  this  question,  I  proceeded  as  other  investigators  have 
done,  and  obtained  similar  results.  The  intestine,  especially  the 
small,  ruptured  almost  regularly  between  the  leaves  of  the  mesen- 
tery, but  now  and  again  I  obtained  a  rupture  on  the  side  opposite 
the  mesentery.  In  the  large  bowel,  in  general,  I  had  the  same 
results,  but  here  the  ruptures  were  more  often  on  the  side  where 
no  mesentery  was  attached  than  in  the  small  gut.  The  artificial 
diverticula  reported  by  Hansemann  I  could  not  produce. 

From  all  that  has  just  been  said,  it  will  be  seen  that  these  experi- 
ments are  valueless,  because  they  do  not  show  the  weakest  part  of  the 
living  intestinal  wall.  Conclusions  based  on  them,  as  to  the  origin  of 
false  diverticula,  naturally  must  be  invalid.  Even  if  we  granted  that 
they  were  allowable,  in  trying  to  explain  those  diverticula  that 
developed  on  the  non-mesenteric  side  we  would  again  be  at  a  loss. 
But  without  going  so  far,  it  must  be  emphasized  that  the  supposed 
weakness  at  the  mesentery  does  not  exist,  and,  as  it  does  not  exist,  it 
has  nothing  to  do  with  the  origin  of  acquired  diverticula. 

In  1898  Graser  added  to  our  information  on  this  subject,  and 
tried,  not  without  opposition,  to  connect  chronic  congestion  of  the 
bowel  with  the  formation  of  the  diverticula.  A  great  deal  of  doubt 
has  been  thrown  on  this  by  the  fact  that  congestion  is  not  found  in 
every  case  of  diverticula.  When  the  veins  of  the  bowel  are  overfilled 
with  blood,  they  must  make  more  room  for  themselves  and  put  aside 
the  adjacent  muscular  fibres.  This  leads  to  the  production  of  points 
of  less  resistance;  in  fact,  almost  reproduces  the  condition  that  we 
find  when  experimenting  on  the  dead  bowel.  The  enlarged  spaces 
about  the  veins  in  which  the  blood  is  at  a  lower  pressure,  or  the 
similar  spaces  more  or  less  empty  when  the  congestive  condition  is 
relieved  temporarily  by  an  increased  arterial  pressure,  gives  us  a 
sieve-like  condition  of  the  mesenteric  wall.  Whereas  Hansemann 
limited  his  application  of  the  relation  between  veins  and  diverticula 
to  mesenteric  diverticula,  Graser  sees  no  necessity  for  such  limita- 
tion and  finds  this  relation  between  diverticula  and  veins,  even  in  the 
non-mesenteric  diverticula,  as  they  occur  in  the  sigmoid  flexure. 
This  view  of  Graser  does  not  explain  the  diverticula  that  are  not 
simple  mucosae  hernial,  but  consist  of  all  the  layers  of  the  gut  wall; 
and  the  recent  work  of  Sudsuki  can  be  considered  as  a  fairly  con- 
clusive overthrow  of  the  congestion  aspect  of  the  question,  though 
in  some  cases  this  may  be  a  secondary  factor  in  the  development  of 
diverticula.  Not  satisfied  with  disproving  the  general  apphcability 
of  this  theory,  by  demonstrating  that  only  six  out  of  his  fifteen  cases 
of  acquired  diverticula  showed  a  condition  of  congestion  and  a  cause 
for  such  a  condition,  Sudsuki,  still  cHnging,  more  or  less,  to  the  older 
anatomical  findings,  propounded    another  theory.      He  regards  a 
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diminished  resistance  of  the  connective  tissue  about  the  veins  of  the 
bowel  as  the  predisposing  cause  of  this  condition,  but  he  also  leaves 
the  etiological  factors  of  the  non-mesenteric  diverticula  more  or  less 
in  the  dark,  and  does  not  by  this  theory  give  any  adequate  explana- 
tion of  the  diverticula  with  muscular  layers  in  their  walls  (of  which 
he  reported  six  instances),  which  naturally  cannot  be  due  to  changes 
in  the  connective  tissue  in  the  vascular  spaces,  for  the  whole  wall 
does  give  way. 

No  one  can  deny,  after  studying  acquired  diverticula,  that  the 
veins  and  their  sheaths  have  a  definite  influence  on  the  development 
of  diverticula  on  the  mesenteric  side  of  the  intestine,  but  from  the 
fact  that  these  diverticula  often  develop  on  the  non-mesenteric  sides, 
where  no  large  veins  pierce  the  bowel  wall,  it  is  more  than  likely  that 
those  on  the  mesenteric  side  do  no  more  than  direct  the  path  along 
which  the  diverticula  develop.  There  must  be  a  cause  that  underlies 
both  the  mesenteric  and  the  non-mesenteric  diverticula,  both  those 
that  are  made  up  of  serosa,  submucosa,  and  mucosa,  and  those  with 
these  plus  the  muscular  layers.  From  the  similarity  of  the  anatom- 
ical picture,  it  is  highly  probable  that  one  and  the  same  cause  is 
present,  no  matter  where  the  diverticula  develop.  Simple  pulsion, 
due  to  collections  of  gas  and  feces,  is  not  sufficient.  If  these  alone 
sufficed,  all  people  so  afflicted  would  have  diverticula,  which  is  not 
the  case.  There  must  be  some  change  in  the  resistant  powers  of  the 
gut  wall.  The  fact  that  diverticula  occur  in  old  people,  in  people 
whose  intestines  have  been  more  or  less  worked  out,  as  evidenced  by 
constipation,  points  to  a  Tnuscular  deficiency,  and  in  this  muscular 
weakness,  I  think,  the  cau^e  of  the  formation  of  false  diverticula  must 
be  sought.  This  diminished  muscular  strength  will  explain  the  pro- 
duction of  diverticula  in  the  mesenteric  and  non-mesenteric  parts 
of  the  bowel,  for  in  those  patients  where  the  repeated  increases  in 
internal  pressure  overcome  the  diminished  muscular  strength  of  the 
wall,  diverticula  must  result,  diverticula  of  the  whole  gut  wall  or  of 
the  mucosa,  submucosa,  and  serosa.  According  to  this  view,  the 
latter  or  common  form  would  develop  when  the  muscular  weakness 
is  localized  to  a  small  area  of  muscular  tissue,  and,  as  in  the  mesen- 
teric diverticula,  the  mucosa  would  be  most  affected  and  pushed 
along  the  lines  of  least  resistance.  The  weak  muscle  bundles  would 
give  and  be  pushed  slightly  to  either  side,  as  is  seen  in  many  early 
and  very  small  diverticula.  The  numerous  vessels  on  the  mesenteric 
side,  especially  the  veins,  would  probably  point  the  further  path,  and 
the  intimate  relation  to  the  veins,  which  obtains  in  mesenteric  diver- 
ticula, would  be  developed.  When  larger  areas  of  the  wall  have  lost 
their  muscular  strength,  naturally  all  the  layers  of  the  wall  will  be 
found  in  the  diverticula.  Moreover,  those  diverticula  with  only 
longitudinal  layers  of  muscle  cells  in  their  walls  are  equally  well 
explained  by  this  view  of  the  process  (Chlumsky).  It  is  very  prob- 
able that  the  original  view  of  Klebs  is,  in  part,  correct,  especially 
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with  reference  to  the  production  of  the  diverticula  in  the  small 
intestine,  and  that  traction  on  the  gut  by  the  mesentery  is  a  factor 
in  the  production  of  the  necessary  weakness  at  this  point,  where 
these  diverticula  so  regularly  occur  in  the  small  intestine.  That  this 
traction  is  a  reality  can  be  easily  demonstrated  by  distending  loops 
of  intestine  in  situ  or  by  noting  the  enormous  tension  of  the  mesen- 
tery in  ileus  cases.  Naturally,  in  those  parts  of  the  intestine  where 
no  mesentery  exists,  this  cannot  be  a  factor. 

The  advantage  of  looking  at  this  process  in  this  way  is  manifold. 
It  explains  the  production  of  all  diverticula,  no  matter  whether  they 
are  mesenteric  or  non-mesenteric  in  position,  and  no  matter  what 
their  structure.  It  does  not  depreciate  the  changes  that  must  de- 
velop in  the  muscular  strength  of  an  intestinal  wall  that  has  been 
overworked  for  a  long  time  in  emptying  a  bowel  which  is  more  or 
less  in  the  position  of  a  chronic  ileus,  due,  perhaps,  to  torpidity  of 
the  rectum,  without  the  ability  to  re-establish  an  equilibrium  by 
adequate  hypertrophy,  not  to  mention  the  influence  of  old  age. 
Moreover,  it  is  in  perfect  consonance  with  experimental  work  and 
clinical  observation. 

So  much  for  the  causation  of  acquired  intestinal  diverticula. 
Before  describing  those  changes  in  the  diverticula  which  lead  to 
serious  consequences  and  give  a  more  or  less  definite  clinical  picture, 
two  facts  must  be  emphasized.  Diverticula  in  the  large  intestine, 
especially  in  the  sigmoid  flexure  and  rectum,  are  peculiar  in  that 
they  alone  are  likely  to  undergo  extensive  pathological  changes. 
Why  diverticula  in  the  small  intestine  are  comparatively  harmless 
cannot  be  definitely  stated  at  the  present  moment.  Judging,  how- 
ever, from  the  fact  that  in  the  large  intestine  hardened  fecal  masses 
which  are  lodged  in  the  diverticula  probably  lead  to  the  further 
changes,  it  can  be  said  that  the  fluid  consistency  of  the  contents  of 
the  small  intestine  will  probably  account  for  the  relative  immunity 
of  that  part  of  the  bowel  from  secondary  pathological  changes.  In 
addition  to  this  constant  immunity  of  the  small  intestine,  it  must  be 
emphasized  that  it  is  rather  the  exception  than  the  rule  for  diver- 
ticula of  the  sigmoid  and  rectum  to  give  rise  to  any  symptoms.  This 
probably  explains  the  tact  that  these  diverticula  have  received  so 
little  attention  from  clinicians.  In  the  Hterature  of  this  subject  there 
are  at  least  eighteen  instances  of  inflammatory  processes  arising  in 
these  diverticula-and  leading  to  grave,  often  fatal,  results. 

If  the  mucous  membrane  of  one  of  these  diverticula  in  the  sig- 
moid be  examined,  one  can  readily  see  an  atrophic  condition,  in 
which  both  the  epithelium  and  their  glands  are  altered.  Even  before 
ulceration  takes  place  there  is  visible  an  infiltration  of  round  cells  in 
the  submucosa.  As  these  diverticula  are  very  often  filled  with  hard 
fecal  masses,  ulceration  of  the  mucosa,  due  perhaps  to  pressure, 
is  liable  to  result.  Such  ulceration  may  lead  to  changes,  both  in  the 
adjacent  wall  of  the  intestine,  to  similar  inflammatory  changes  in  the 
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mesentery  of  the  sigmoid,  also  to  similar  changes  about  the  bowel. 
Moreover,  should  such  an  ulceration  develop  rapidly,  a  perforation 
into  the  free  peritoneal  cavity  results.  If,  however,  such  an  ulcera- 
tion should  lead  to  the  formation  of  adhesions  between  the  sigmoid 
and  another  hollow  organ,  the  perforation  will  lead  to  an  anastomosis 
between  the  intestine  and  adherent  viscus.  At  times  such  a  divertic- 
ulum ulcerates  into  the  mesentery  and  an  abscess  is  formed  between 
its  leaves.  At  other  times  such  an  abscess  may  form  in  the  wall  of 
the  gut  or  about  it,  and  this  may  perforate  into  a  hollow  viscus,  thus 
establishing  a  connection  between  intestine  and  bladder,  this  being 
the  organ  usually  involved  by  a  fistulous  tract. 

When  the  inflammatory  process  about  the  diverticula  in  the  wall 
of  the  intestine  has  led  to  marked  connective-tissue  growth,  this,  by 
its  secondary  cicatricial  contraction,  occludes  the  lumen  of  the 
bowel  more  or  less  completely.  Rotter  has  brought  out  the  fact  that 
these  stenoses  of  the  sigmoid  and  rectum  differ,  very  markedly, 
from  stenoses  due  to  other  causes.  These  are  peculiar,  in  the  fact 
that  they  are  produced  not  by  cicatricial  processes  in  the  mucosa 
and  submucosa,  but  by  the  chronic  inflammatory  process  in  the 
deeper  layers  of  the  gut  wall.  In  addition  to  this  form  of  stenosis, 
diverticula  lead  to  stenosis,  both  as  a  result  of  inflammatory  changes 
in  the  mesentery  and  perisigmoid  adhesions.  Both  of  these  are 
usually  combined  with  the  first  form  described.  Perhaps  the  ileus 
cases  described  by  Riedel  as  due  to  sigmoid  mesenteritis  are,  in 
some  cases,  the  result  of  thickening  in  the  mesentery  and  angular 
bending  of  the  intestine,  caused  by  primary  changes  in  acquired 
diverticula. 

How  often  the  carcinomata  of  the  sigmoid  arise  from  the  chronic 
ulcerations  of  one  of  these  diverticula  is  hard  to  determine,  because 
so  little  attention  has  been  paid  to  these  structures.  That  such  a 
tumor  can  arise  from  the  mucous  membrane  of  such  a  diverticulum, 
a  case  reported  by  Hochenegg  conclusively  proves. 

False  diverticula  in  the  appendix  have  been  reported  by  Kelynak, 
Ribbert,  Edel,  Fischer,  and  Mertens.  Whether  the  earlier  cases  are 
acquired  diverticula  is  doubtful.  In  a  recent  article  by  Mertens,  it 
has  been  definitely  shown,  however,  that  diverticula  are  found  in 
this  organ,  and  that,  here  also,  they  may  prove  of  very  serious  con- 
sequence. He  reports  ulceration  and  perforation  of  one  of  these, 
corresponding  with  a  similar  case  of  perforation  of  the  diverticulum 
in  the  sigmoid,  which  he  also  reported. 

From  this  short  sketch  of  the  pathological  conditions  that  have 
been  found  in  the  eighteen  reported  cases,  it  is  evident  that  acquired 
diverticula  are  not  always  as  harmless  as  we  are  wont  to  regard  them. 

As  far  as  the  clinical  picture  is  concerned,  it,  perhaps,  would  be 
best  to  group  the  reported  cases  according  to  the  pathological  con- 
dition found  at  operation  or  post-mortem,  rather  than  according  to 
the  diagnosis. 
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1.  Diverticula  which  Produced  Stenosis  of  the  Sigmoid  or  Upper 
Rectum.  Of  these  I  have  been  able  to  find  six  instances  in  the  liter- 
ature. Graser,  Fabris,  Rotter,  Koch,  Waldvogel,  and  Georgi  have 
reported  these  cases.  All  were  not  simple  cases  of  stenosis;  for 
instance,  Georgi's  case  was  complicated  by  an  abscess;  Waldvogel's 
by  a  fistulous  tract  between  the  sigmoid  and  the  bladder.  Rotter's 
case  shows,  in  addition  to  the  stenosis,  an  abscess  in  the  mesentery 
of  the  sigmoid,  which  communicated  with  the  lumen  of  the  intestine 
through  six  perforated  diverticula.  Koch  reported  a  case  of  Rotter, 
which  also  showed  perisigmoiditis,  with  a  fistulous  tract  running 
to  the  bladder  wall.  All  these  cases  suggested  the  diagnosis  of  car- 
cinoma of  the  sigmoid  (Rotter's,  of  the  caecum)  leading  to  intestinal 
obstruction.  The  exact  condition  of  affairs  was  not  evident  until 
the  involved  intestine  was  examined  in  detail;  then  the  condition 
which  had  seemed,  both  clinically  and  at  the  autopsy,  and  in  vivo 
during  the  operation,  malignant,  proved  to  be  nothing  but  an 
inflammatory  change  arising  from  an  acquired  diverticulum. 

From  this  it  is  evident  that  the  prognosis  of  chronic  ileus,  due  to 
sigmoid  stenosis,  even  in  the  presence  of  a  tumor  (e.  g.,  Koch's  case, 
where  a  movable  mass  was  felt  in  the  left  iliac  fossa;  Georgi's  case, 
where  a  nodular,  sharply  defined,  fixed  mass  occupied  the  left  iliac 
fossa;  Rotter's  case,  with  a  mass  as  big  as  a  child's  head,  etc.)  must 
be  very  guarded.  A  colostomy  above  such  a  stenosis  naturally  would 
relieve  the  patient  of  the  obstructive  symptoms,  and,  perhaps,  some 
of  the  good  results  in  cases  of  supposed  carcinoma  of  the  sigmoid 
that  have  lived  for  years  after  the  colostomy  are  just  such  cases  as 
the  above. 

2.  Diverticula  which  Lead  to  Perforation  into  the  Peritoneum.  In 
1870  Loomis  reported  a  case  of  peritonitis  due  to  infection  from  a 
false  diverticulum,  which,  however,  showed  no  sign  of  rupture.  In 
Georgi's  article  three  other  cases  are  mentioned,  two  reported  by 
Fiedler  in  1868,  and  one  by  Hilbert;  all  three  cases  had  acute  per- 
forative peritonitis.  Mertens  reports  a  fourth  case  of  peritonitis 
due  to  acquired  diverticula,  which  had  perforated  into  the  free 
abdominal  cavity.  In  this  case  a  man,  aged  forty-five  years,  who 
had  been  constipated  on  and  off,  suddenly,  after  straining,  developed 
a  perforative  peritonitis.  At  the  operation  the  origin  of  the  peri- 
tonitis was  not  found,  and  the  patient  died. 

These  cases  teach  a  very  important  lesson.  The  sigmoid  must 
be  examined  in  cases  of  perforative  peritonitis  when  the  surgeon  is 
in  doubt  as  to  the  source  of  infection. 

3.  Diverticula  that  Lead  to  Abscesses  or  Localized  Peritonitis  in  the 
Left  Iliac  Fossa.  Georgi's  case  is  an  excellent  instance  of  diverticula 
leading  to  suppurative  processes  in  the  left  iliac  fossa.  Also  in  his 
case,  which  was  complicated  (as  said  before  under  1)  by  stenosis, 
the  probable  diagnosis  of  carcinoma  was  made.  This  patient  died 
of  peritonitis  following  an  exploratory  laparotomy,  at  which  the 
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tumor  was  declared  inoperable.  Post-mortem  examination  showed 
that  the  peritonitis  owed  its  origin  to  the  rupture  of  a  suppurative 
focus  about  the  sigmoid  flexure  and  in  its  wall.  That  the  tumor, 
instead  of  being  malignant,  was  purely  inflammatory,  due  to  acquired 
diverticula.  Gussenbauer,  according  to  Mertens,  had,  many  years 
ago,  a  similar  supposed  case  of  carcinoma  of  the  sigmoid.  The  local 
peritonitis,  in  fact  the  whole  tumor,  when  the  resected  gut  was 
examined  proved  to  be  inflammatory,  due  to  changes  in  acquired 
diverticula. 

Such  cases  make  it  very  clear  that  we  must  think  of  false  diver-, 
ticula  when  we  are  brought  face  to  face  with  inflammatory  condi- 
tions in  the  left  ihac  fossa  in  elderly  people. 

4.  Diverticula  Leading  to  Perforation  into  the  Urinary  Bladder  or 
Densely  Adherent  to  the  Bladder.  These  and  the  stenotic  cases  are 
perhaps  the  most  important  from  a  prognostic  standpoint.  Abnor- 
mal communication  between  the  bowel  and  the  bladder  suggests 
usually  the  gravest  of  diseases  and  an  inoperable  condition.  Most 
of  these  cases  that  are  due  to  carcinomata  probably  never  get  into 
the  literature,  so  that  a  statistical  table,  such  as  Chavannaz  has  pub- 
lished, is  of  doubtful  value.  Most  surgeons  and  pathologists, 
undoubtedly,  see  such  communications  most  commonly  after  car- 
cinoma of  the  bowel.  Mikulicz  speaks  of  such  as  if  that  were  his 
experience.  Still,  the  fact  that  in  twenty  such  cases  of  communica- 
tion between  the  bowel  and  bladder  Chavannaz  found  that  nine 
were  inflammatory  in  origin,  five  tubercular,  four  carcinomatous,  and 
two  traumatic,  is  of  great  interest  to  us  in  connection  with  the  ques- 
tion of  diverticula.  How  many  of  the  inflammatory  cases  were  due 
to  perforation  of  these  into  the  bladder  is  not  known,  though  the 
following  cases  will  show  that  this  has  repeatedly  happened,  and 
that  such  a  possibility  must  be  reckoned  with  in  these  bowel-bladder 
fistulae. 

In  the  literature  I  have  been  able  to  find  several  cases  of  perfora- 
tion into  the  bladder  due  to  acquired  diverticula.  In  1858  Sidney 
Jones,  in  the  Transactions  of  the  London  Pathological  Society,  reports 
the  case  of  a  man  who  passed  feces  and  gas  in  his  urine,  and,  finally, 
died,  as  the  result  of  difficulty  in  urinating,  because  of  a  fecal  con- 
cretion in  the  bladder.  At  the  post-mortem  examination  a  free 
communication  was  found  between  the  bladder  and  a  perforated  sig- 
moid diverticulum.  According  to  Waldvogel,  Czerny  had  a  some- 
what similar  case.  Waldvogel  himself  saw  a  case  in  which  the  patient, 
who  had  been  passing  gas  in  his  urine,  had  a  communication  be- 
tween the  bowel  and  bladder  by  a  sinuous  fistula.  From  the  fact  that 
the  gas  was  odorless  and  contained  no  sulphur,  he  concluded  that 
it  was  produced  in  the  bladder.  He  was  able  to  isolate  a  gas-pro- 
ducing bacterium,  which  he  thinks  wandered  in  from  the  intestine 
by  the  fistulous  tract.  In  Mertens'  article  another  case  attributed 
to  Treves  is  reported.    Koch's  case,  of  which  mention  has  already 


144  beer:  acquired  diverticula  of  intestine. 

been  made,  under  stenosis,  showed  intimate  adhesions  to  the  bladder 
wall,  so  that  part  of  this  had  to  be  resected.  This  patient  had  urinary 
symptoms,  and  the  natural  suspicion  before  operation  was  primary 
carcinoma  of  the  gut,  with  secondary  involvement  of  the  bladder. 
Hepner  recently  reported  another  case  in  an  old  woman.  The 
symptoms  came  on  suddenly  after  lifting  a  heavy  weight.  She  had 
fever  and  pain  in  the  abdomen  and  vomiting.  Gradually  the  urine 
became  turbid,  and  before  long  she  showed  all  the  typical  signs  of 
an  anastomosis  between  the  bladder  and  sigmoid.  The  fistulous 
tract  was  tied  off  by  operation,  and  the  condition  was  clearly  shown 
to  be  a  sigmoid  diverticulum  which  had  opened  into  the  bladder. 

5.  Diverticula  and  Mesenteritis.  Most  of  the  cases  mentioned 
have  shown  more  or  less  marked  thickening  and  contraction  of  the 
mesentery.  As  said  before,  it  still  remains  to  be  proven  that  such 
changes  due  to  acquired  diverticula  lead  to  that  form  of  chronic 
ileus  which  Riedel  cures  by  non-operative  means.  Theoretically, 
this  relation  seems  plausible,  and  in  a  recent  article  by  Brehm  this 
author  tries  to  establish  a  definite  relation  between  inflammation  in 
diverticula,  mesenteritis,  and  volvulus.  In  eleven  out  of  twenty  cases 
of  volvulus  he  found  well-marked  mesenteric  changes,  but  he  did 
not  prove  the  first  link  in  the  chain.  Perhaps  in  time  that  will  be 
made  clear. 

6.  Diverticula  and  Appendicitis.  Mertens  has  given  most  time  to 
the  study  of  this  relation.  He  found,  in  106  appendices  taken  from 
corpses,  two  instances  of  diverticula,  and  in  twenty-eight  diseased 
appendices  removed  by  operation  he  found  one  diverticulum  which 
had  perforated  during  the  attack.  As  the  appendix  itself  is  really 
nothing  but  a  diverticulum  and  subject  so  frequently  to  disease,  it  is 
a  little  doubtful  whether  false  diverticula  in  this  location  are  of  much 
moment  in  bringing  on  the  trouble.  Prognostically,  of  course,  they 
are  of  little  or  no  importance,  in  comparison  with  those  cases  in  and 
about  the  sigmoid  that  simulate  malignant  growths. 

7.  Diverticula  and  Carcinoma.  This  relation  is  shown  by  just  one 
case,  that  of  Hochenegg  (Thirty-first  Congress  of  German  Surgeons). 
The  future  alone  can  show  how  important  in  the  production  of  car- 
cinomata  the  chronic  ulcerations  in  false  diverticula  are. 

Whether  such  cases  of  intra-abdominal  disease  as  I  have  just 
enumerated,  due  to  acquired  intestinal  diverticula,  will  be  recognized 
more  frequently  in  years  to  come,  it  is  diflScult  to  say.  Only 
twenty  years  ago  Virchow  spoke  of  acquired  diverticula  as  an 
unusual  pathological  condition,  but  during  these  twenty  years  our 
views  have  changed.  Perhaps  the  same  will  occur  in  the  study  of 
the  intra-abdominal  conditions  due  to  false  diverticula,  and  before 
long  many  cases  like  the  eighteen  here  gathered  will  be  reported. 
Then  will  we  be  in  a  better  position,  I  trust,  to  differentiate  between 
the  inflammatory  processes  due  to  intestinal  diverticula  and  those 
malignant   diseases  for  which    they   are   mistaken.    Already  we 
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are  in  a  position  to  profit  from  the  reported  cases,  both  in  our 
treatment  and  in  our  prognosis. 
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THE  COMPLICATIONS  OF  AMOEBIC  AND  SPECIFIC 
DYSENTERY,  AS  OBSERVED  AT  AUTOPSY.^ 

AN  ANALYSIS   OF   ONE   HUNDRED   AND   TWENTY   CASES. 

By  Charles  F.  Craig,  M.D., 

FIRST    LIEUT.    AND    AS8T.    SURGEON,    U.  S.    ARMT,    PATHOLOGIST    AND    BACTERIOLOGIST   TO    THE 
U.    S.    ARMT    GENERAL    HOSPITAL,    PRESIDIO    OF    SAN    FRANCISCO,    CALIFORNIA. 

In  the  study  of  post-mortems  on  patients  dying  from  dysentery 
at  the  General  Hospital,  I  have  been  impressed  with  the  frequent 
occurrence  of  grave  complications  in  this  disease,  and  have  paid 
special  attention  to  the  pathological  conditions  present  in  the 
various  organs.  These  conditions  have  been  so  constant  and  so 
important  that  it  has  seemed  to  me  that  they  should  be  considered 
more  at  length  than  they  are  now  in  most  of  the  text-books  upon 
medicine.  In  looking  up  the  subject  of  the  complications  of  dysen- 
tery, in  the  most  recent  works,  including  even  those  of  the  larger 

>  With  permission  of  the  Suigeon-General  of  the  United  States  Army.   Read  at  the  February, 
1904,  meeting  of  the  San  Francisco  County  Medical  Society. 


146  CRAIG:   AM(EBIC  AND   SPECIFIC   DYSENTERY. 

systems,  I  have  been  surprised  at  the  relatively  scant  attention 
which  this  subject  has  received.  For  instance,  in  Davidson's 
excellent  article  upon  dysentery  in  the  second  volume  of  AUbutt's 
System  of  Medicine,  no  mention  whatever  is  made  of  the  complica- 
tions attending  the  disease.  In  La  Fleur's  article  upon  amoebic 
dysentery  in  the  same  volume,  the  complications  attending  it  are 
dismissed  in  a  very  few  lines,  the  Only  ones  receiving  much  attention 
being  abscess  of  the  liver  and  intestinal  perforation.  This  lack  of 
extensive  consideration  of  the  complications  of  this  disease  is  found 
in  almost  all  of  the  more  exhaustive  works  upon  medicine.  To 
the  author  this  is  surprising,  for  the  reason  that  in  a  majority  of 
cases  occurring  at  the  General  Hospital,  death  has  resulted  rather 
from  some  complication  than  from  the  disease  itself.  While  it  is 
possible,  in  the  class  of  cases  cited,  that  many  of  the  complications 
may  have  been  due  to  campaigning  in  tropical  countries  with  the 
incident  hardships  and  lack  of  hygienic  living,  yet  many  of  them 
are  so  constant  that  it  is  impossible  not  to  believe  that  they  are 
due  to  the  disease,  rather  than  to  other  factors. 

It  will  be  noticed  that  I  have  divided  dysentery  into  two  forms, 
amcebic  and  specific.  This  division  has  been  made  because  the 
clinical  and  pathological  conditions  present  are  so  diverse  as,  in 
my  mind,  to  clearly  separate  them.  Under  the  term  "amoebic 
dysentery"  is  included  the  dysentery  caused  by  the  infection  of 
the  intestinal  tract  with  amcpbce  coli.  Under  the  term  "specific 
dysentery"  I  include  the  chronic  form  of  the  acute  epidemic  dysen- 
tery due  to  the  bacillus  of  Shiga.  This  specific  form  of  dysentery 
is  differentiated  from  the  amoebic  form  by  the  absence  of  amoebae 
in  the  feces,  by  the  occurrence,  in  a  majority  of  cases,  of  aggluti- 
nation of  a  pure  culture  of  the  Shiga  bacillus  by  the  blood  serum 
of  the  patient  suft'ering  from  the  disease,  and  by  the  isolation  of 
this  bacillus,  in  pure  culture,  from  the  feces  or  from  the  intestinal 
ulcerations. 

In  a  previous  communication^  I  have  described  in  detail  the 
pathology  of  the  chronic  specific  form  of  dysentery  as  observed  in 
cases  dying  from  this  disease,  and  have  been  able,  in  several  cases, 
to  separate  from  the  intestinal  ulcerations  the  Shiga  bacillus  in 
pure  culture.  Although  the  differentiation  of  this  form  of  dysentery 
by  means  of  the  agglutination  test  is  not,  I  believe,  entirely  reliable, 
still  I  may  say  that  in  my  experience  this  test  has  proven  of  much 
value.  I  have  made  a  large  number  of  tests  with  the  Shiga  bacillus 
in  cases  both  of  amoebic  and  specific  dysentery,  and  have  been 
able,  in  a  majority  of  cases,  to  separate  the  two  by  this  method. 
However,  we  do  not  have  to  depend  upon  this  test  in  order  to 
distinguish  the  two  varieties,  as  the  finding  of  the  amoebae  in  the 

1  The  Pathology  of  Chronic  Specific  Dysentery  of  Tropical  Origin,  American  Medicine, 
October  11, 1902. 
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feces  decides  at  once  whether  or  no  we  are  deahng  with  aracebic 
dysentery. 

When,  however,  the  cases  come  to  the  autopsy  table,  the  path- 
ology of  the  two  forms  of  dysentery  are  so  different  that  there  can 
be  no  mistake  made  in  deciding  with  which  we  have  to  deal.  It  is' 
not  my  intention  here  to  give  a  description  of  the  pathology  of  the 
various  forms  of  dysentery,  but  simply  to  say  that  the  pathological 
conditions  present  in  the  intestines  in  amoebic  dysentery  are  so 
entirely  distinct  from  those  present  in  the  specific  form  that  a 
glance  at  the  intestine  suffices  to  distinguish  them. 

In  considering  the  complications  of  these  two  forms  of  dysentery, 
I  have  selected  for  analysis  120  cases,  60  of  the  amoebic  form  and 
60  of  the  chronic  specific  form.  I  have  taken  an  equal  number 
of  cases  of  both  varieties  for  the  sake  of  comparison.  I  wish  to 
state  that  the  60  cases  of  amoebic  dysentery  comprise  nearly  all 
the  deaths  we  have  had  from  that  variety,  and  it  is  an  interesting 
fact  that  the  chronic  specific  form  was  very  much  more  numerous 
at  this  hospital  during  the  early  days  of  the  Philippine  insurrection 
than  it  has  ever  been  since.  This  agrees  very  well  wath  the  fact 
that  the  acute  epidemic  dysentery  (or  specific  dysentery),  as  studied 
by  Flexner  and  Strong,  was  very  prevalent  in  the  Philippines  during 
the  early  days  of  the  insurrection,  but  has  since  nearly  disappeared, 
as  I  am  informed  by  medical  officers  who  have  recently  returned 
from  the  Islands.  That  this  is  true  is  proven  by  the  fact  that 
almost  all  of  the  cases  of  dysentery  now  received  at  the  General 
Hospital  are  cases  of  the  amoebic  variety,  whereas  during  1899 
and  1900  the  vast  majority  of  the  cases  received  were  of  the  chronic 
specific  form. 

Complications  Observed  in  the  Nervous  System. 

The  cerebrum,  in  nearly  every  case  in  which  it  was  examined, 
showed  an  increase  in  the  amount  of  cerebrospinal  fluid.  This 
increase  was  often  excessive,  the  brain  being  oedematous.  Upon 
section  of  the  brain,  the  lateral  ventricles  were  invariably  found 
filled  with  fluid,  oftentimes  slightly  cloudy  and  the  choroid  plexus 
was  invariably  congested.  A  peculiar  condition  noted  in  all  the 
amoebic  cases  was  the  intense  congestion  of  the  bloodvessels  of  the 
cerebrum.  This  congestion  was  very  marked  in  all  cases  examined, 
and  in  about  50  per  cent,  of  the  cases  minute  capillary  hemorrhages 
had  occurred,  which  were  scattered  irregularly  over  the  surface  of 
the  cerebrum;  in  the  cases  of  chronic  specific  dysentery,  on  the 
other  hand,  the  surface  of  the  brain  appeared  anaemic,  and  this  was 
especially  true  of  the  cut  surface.  In  3  cases  of  amoebic  dysentery, 
and  in  2  of  the  gangrenous  stage  of  the  chronic  specific  form, 
small  areas  of  softening  were  noticed  in  the  frontal  lobes  near  the 
median  fissure. 
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Complications  Observed  in  the  Respiratory  System. 

The  most  common  conditions  found  complicating  dysentery  in 
the  lungs  were  emphysema  and  bronchopneumonia.  Of  the  120 
cases,  62  showed  an  emphysematous  condition  of  the  lungs,  of 
which  42  occurred  in  the  chronic  specific  form,  the  remainder  in 
the  amoebic.  This  condition  is  probably  due,  in  greater  part,  to 
the  long-sustained  recumbent  position  of  the  patient  and  to  the 
poor  circulation  which  is  generally  present  in  these  cases. 

Bronchopneumonia  is  the  most  important  lung  Complication, 
occurring  in  14  cases,  12  of  which  were  of  the  chronic  specific  form, 
and  2  of  the  amoebic.  Perhaps  a  better  name  to  designate  this 
form  of  pneumonia  is  hypostatic,  as  it  is  probably  due  to  maintain- 
ing the  recumbent  position  for  a  long  period  of  time,  but  as  the 
pathological  conditions  are  identical  with  those  found  in  broncho- 
pneumonia, I  have  preferred  to  retain  that  name.  This  complication 
was  invariably  fatal. 

Lobar  pneumonia  occurred  in  9  cases,  7  in  the  chronic  specific 
form,  and  2  in  the  amoebic.    In  all  the  cases  it  was  the  cause  of  death. 

Empyema  occurred  in  11  cases,  10  of  them  being  in  the  amoebic 
form  of  dysentery,  and  1  in  the  chronic  specific  form.  Of  the  10 
cases  occurring  in  amoebic  dysentery,  8  were  due  to  perforation  of 
a  liver  abscess  into  the  pleural  cavity. 

A  very  common  condition  found  at  autopsy  in  both  forms  of 
dysentery  is  a  chronic  adhesive  pleurisy,  which  occurred  in  26  of 
the  cases — 19  of  the  specific  and  7  of  the  amoebic  form;  in  all  of 
these  cases  the  adhesions  binding  the  lungs  to  the  chest  walls  were 
very  firm  and  of  long  duration. 

Chronic  bronchitis  occurred  in  16  cases — in  10  of  the  specific 
and  in  6  of  the  amoebic  form.  Acute  bronchitis  occurred  in  2  cases 
of  amoebic  dysentery.  Acute  pleurisy  occurred  in  8  cases,  6  of 
them  being  of  the  chronic  specific  form  and  2  of  the  amoebic. 
Infarct  of  the  lung  occurred  in  1  case  of  the  chronic  specific  variety. 
Pulmonary  tuberculosis  complicated  both  forms  of  dysentery,  10 
cases  showing  this  complication;  6  of  them  of  the  amoebic  variety, 
and  4  of  the  chronic  specific  form.  In  6  of  the  cases  death  was 
due  to  this  complication.  Abscess  of  the  lung  was  found  in  4  cases ; 
in  2  of  the  cases  the  abscesses  were  very  numerous,  being  metastatic 
in  character,  and  occurred  in  the  chronic  specific  form  of  the 
disease.  In  1  of  these  cases  metastatic  abscesses  of  the  kidney 
were  also  found.  The  remaining  2  cases  were  due  to  amoebic 
infection  of  the  lung,  in  1  case  the  abscess  being  due  to  the  perfor- 
ation into  the  lung  tissue  of  an  amoebic  abscess  of  the  liver,  and 
in  the  other  to  primary  infection  of  the  lung  by  amoebae,  a  rather 
rare  condition.  In  nearly  every  case  a  chronic  venous  congestion 
of  the  lungs  was  observed,  but  I  have  considered  this  of  sufiicient 
importance  to  record  in  but  59  cases.     This  congestion  was,  of 
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course,  due  to  the  recumbent  position  of  the  patient  for  a  con- 
siderable period  of  time,  and  in  many  instances  led  to  the  produc- 
tion of  a  bronchopneumonia.  I  have  only  considered  the  condition 
as  one  of  bronchopneumonia  when  the  characteristic  pathological 
lesions  were  present  upon  microscopic  examination  of  sections 
of  the  lung,  and  I  may  say  here  that  in  all  the  cases  recorded 
careful  microscopic  examinations  were  made  of  all  the  viscera, 
besides  the  examination  of  the  organs  macroscopically. 

From  a  consideration,  then,  of  the  complications  occurring  in 
the  respiratory  system  in  dysentery,  it  will  be  seen  that  the  most 
dangerous  are  the  varieties  of  pneumonia.  It  will  also  be  noted 
that  the  chronic  specific  variety  of  the  disease  is  more  often  accom- 
panied by  serious  complications  than  is  the  amoebic  form.  This 
is  especially  true  of  the  occurrence  of  pneumonia,  and  is,  no  doubt, 
due  to  the  fact  that  in  the  chronic  specific  variety  the  patient  is 
more  often  compelled  to  keep  to  his  bed  for  a  longer  period  of  time 
than  when  he  is  suffering  from  amoebic  infection. 

Complications  Observed  in  the  Circulatory  System. 

(Edema  of  the  pericardium  occurred  in  30  cases — in  18  of  the 
chronic  specific  form,  and  in  12  of  the  amoebic  form.  This  con- 
dition I  have  found  to  be  one  of  the  most  characteristic  complicar- 
tions  observed  in  the  fatal  cases,  and,  as  a  rule,  the  pericardial 
cavity  was  found  nearly  filled  with  a  clear,  straw-colored  fluid, 
although  in  a  few  cases  small  shreds  of  fibrin  were  observed.  Both 
layers  of  the  pericardium  appeared  normal  so  far  as  could  be  judged. 
Acute  pericarditis  occurred  in  6  cases — in  4  of  the  chronic  specific 
variety,  and  in  2  of  the  amoebic.  In  both  instances  found  occurring 
in  amoebic  infection,  the  condition  was  due  to  the  perforation  of 
an  amoebic  abscess  of  the  liver  into  the  pericardial  cavity.  In  all 
the  cases  of  pericarditis  the  effusion  was  purulent  in  character 
and  the  pericardial  cavity  was  distended  by  it.  Valvular  disease 
of  the  heart  was  present  in  1  case  suffering  from  the  amoebic  form 
of  the  disease.  In  this  case  there  was  valvular  disease  of  both 
aortic  and  mitral  valves.  Arteriosclerosis  was  observed  in  12  cases 
— 8  suffering  from  the  chronic  specific  form  of  dysentery,  and  4 
from  the  amoebic  form.  It  is  impossible  in  these  cases  to  say 
how  much  alcohol  had  to  do  with  the  sclerosis,  although  it  is 
reasonable  to  suppose  that  in  most  cases  it  had  some  etiological 
influence.  When  we  take  into  consideration,  however,  the  fibrosis 
which  occurs  in  dysentery,  especially  in  the  liver,  spleen,  and 
kidney,  it  is  impossible  not  to  believe  that  the  arteriosclerosis  may 
be  partially  due  to  this  general  hypertrophy  of  connective  tissue. 

An  important  condition  found  microscopically  in  the  heart 
muscle,  especially  in  the  chronic  specific  form  of  dysentery,  is  a 
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brown  atrophy  of  the  muscle  fibre  accompanied  by  partial  frag- 
mentation. This  condition,  the  nature  of  which  is  still  a  disputed 
point,  can  be  observed  in  almost  every  case  if  careful  sections  are 
made  from  different  portions  of  the  heart  muscle,  and  as  it  occurs 
so  frequently  in  dysentery,  it  is,  I  believe,  due  to  pathological 
changes  in  the  muscle  fibre.  This  atrophy  results  naturally  in 
lessened  tonicity  of  the  heart  muscle,  and,  therefore,  in  lessened 
circulation,  thus  favoring  the  chronic  venous  congestion  of  the 
organs,  which  is  so  common  in  both  varieties  of  the  disease. 

Complications  Observed  in  the  Genito-urinary  System. 

Kidneys.  Some  pathological  condition  of  the  kidneys  was 
observed  in  almost  every  case  of  dysentery  which  has  come  to 
autopsy  in  this  hospital.  Thus,  of  the  120  cases  analyzed  in  this 
paper,  101  showed  some  form  of  nephritis.  It  must  be  remembered 
that  I  have  not  diagnosed  nephritis  in  these  cases  alone  from  a 
macroscopic  examination  of  the  organs,  but  also  from  a  careful 
microscopic  examination.  There  is  no  complication  occurring  in 
dysentery  which  is  so  common  and,  I  believe,  so  important  from  a 
practical  standpoint  as  is  the  occurrence  of  nephritis.  It  has  been 
stated  by  some  authorities  that  nephritis  occurs  but  rarely  in 
dysentery.  I  cannot  understand  how  ^ch  a  statement  can  be 
made,  unless  the  cases  which  we  receive  from  the  Philippines  are 
exceptional  in  some  way,  and  this  I  do  not  believe.  It  seems  to 
me  that  the  statement  can  only  be  made  by  those  who  have  had 
very  little  experience  with  the  disease.  Of  the  thousands  of  cases 
of  dysentery  which  have  passed  through  the  General  Hospital  at 
San  Francisco,  I  am  prepared  to  state  that  at  least  60  per  cent, 
showed  at  some  time  or  other  evidences  of  inflammation  of  the 
kidney.  The  urine  of  at  least  this  proportion  showed,  at  some  time 
or  other,  albumin  and  casts,  and  while  the  condition  in  a  vast 
majority  of  cases  seemed  to  clear  up,  we  must  admit  that  during  a 
certain  period  of  time  some  form  of  nephritis  was  present.  This 
very  large  percentage  is  well  shown  in  the  fatal  cases  occurring  at  the 
General  Hospital,  in  which  101  presented  well-marked  macroscopic 
and  microscopic  evidences  of  nephritis  in  one  of  its  forms.  The 
101  cases  were  divided,  as  regards  the  type  of  nephritis,  as  follows: 

Acute  parenchymatous  nephritis 36 

Subacute  parenchymatous  nephritis 45 

Chronic  interstitial  nephritis 20 

As  regards  the  occurrence  of  these  various  forms  in  the  two 
varieties  of  the  disease,  they  were  divided  as  follows: 

Chronic  si)ecific  form  :  Acute  parenchymatous  nephritis      .       .       .       .19 
Subacute  parenchymatous  nephritis       .       .       .23 

Chronic  interstitial  nephritis 6 — 18 

Amoebic  form  :  Acute  parenchymatous  nephritis 17 

Subacute  parenchymatous  nephritis 22 

Chronic  interstitial  nephritis 14—53 
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It  will  be  observed  that  a  greater  number  of  cases  occurred  in 
the  amoebic  variety  than  in  the  chronic  specific.  This  is  an  excep- 
tion to  the  general  rule  that  complications  of  other  organs,  except 
abscess  of  the  liver,  are  more  frequent  in  the  chronic  specific  variety 
of  the  disease  than  in  the  amoebic.  This  large  percentage  of  cases 
of  dysentery  showing  marked  kidney  lesions  would  seem  to  indicate 
that  the  kidneys  are  especially  susceptible  to  the  poisons  which  are 
elaborated  during  the  process  of  the  dysenteric  infection.  As  to 
the  nature  of  these  poisons,  we  know  absolutely  nothing;  but  so 
far  as  a  careful  examination  could  detect,  there  was  nothing  peculiar 
noticed  about  the  microscopic  appearance  of  the  sections  of  the 
kidneys,  nor  could  there  be  detected  any  accumulation  of  micro- 
organisms, nor  any  evidence  of  any  special  form  of  cellular  degen- 
eration. It  is  interesting  to  note  that  chronic  interstitial  nephritis 
occurred  in  20  cases,  because  in  all  these  cases  the  patients  were 
young  men  in  whom  such  a  condition  would  not  be  expected.  Of 
course,  the  question  of  alcoholism  has  to  be  considered  in  these  cases, 
but  I  do  not  believe  it  had  very  much  to  do  with  the  production 
of  the  disease,  and  think  rather  that  the  condition  was  one  of  over- 
growth of  connective  tissue  stimulated  by  some  poisonous  material, 
elaborated  during  the  progress  of  the  disease.  The  occurrence  of 
so  many  cases  of  nephritis  complicating  the  dysenteric  process, 
indicates  how  important  an  examination  of  the  urine  is,  since  the 
non-discovery  of  this  complication  will  invariably  lead  to  a  much 
less  favorable  prognosis  as  regards  the  course  of  the  dysentery, 
as  treatment  will  not  be  directed  toward  the  kidneys. 

It  is  impossible  for  me  to  say  how  many  of  these  cases  died 
from  the  effects  of  the  nephritis,  but  I  believe  a  considerable  pro- 
portion did  so,  and  in  many  of  them  the  dysenteric  lesions  were  so 
nearly  healed  that  we  were  forced  to  look  for  the  cause  of  death  in 
some  other  organ,  and  I  believe  the  kidney  was,  in  all  these  cases, 
the  organ  at  fault.  Certainly  101  cases  of  nephritis  occurring  in 
120  fatal  cases  of  dysentery,  which  were  not  selected  to  show  this 
complication,  is  very  significant,  and  it  seems  to  me  of  great  prac- 
tical importance. 

Infarct  of  the  kidney  was  observed  in  1  case  of  amoebic  dysentery. 
Abscess  of  the  kidney  was  observed  in  2  cases;  in  1  the  abscess 
being  due  to  a  perforation  of  an  amoebic  abscess  of  the  liver  into 
the  kidney,  and  in  the  other  it  was  due  to  metastatic  abscesses, 
which  were  found  also  in  the  spleen  and  lungs.  Urinary  calculi 
were  observed  in  1  case  of  amoebic  dysentery.  Pyelonephritis  was 
observed  in  2  cases;  1  of  the  amoebic  form,  and  the  other  of  the 
chronic  specific  form. 

Complications  Observed  in  the  Glandular  System. 

Liver.  The  most  common  complication  observed  in  the  liver 
was  fatty  degeneration,  which  was  present  in  42  cases,  of  which 
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22  were  suffering  from  chronic  specific  dysentery  and  20  from 
amoebic.  In  most  of  the  cases  microscopic  examination  showed 
the  degeneration  to  be  very  extensive,  whole  lobules  of  the  liver 
tissue  being  replaced  by  fat. 

The  next  most  frequent  complication  was  chronic  venous  con- 
gestion, which  was  present  in  36  cases,  20  of  the  chronic  specific 
form  and  16  of  the  amoebic.  Microscopically  this  condition  was 
often  found  to  be  very  marked,  the  capillaries  being  engorged  with 
blood,  and  in  many  instances  these  had  ruptured,  forming  hemor- 
rhagic areas  within  the  organ. 

Cirrhosis  of  the  liver  was  observed  in  10  cases,  6  of  the  chronic 
specific  form  and  4  of  the  amoebic.  In  all,  the  condition  was  one 
of  common  interlobular  cirrhosis  of  comparatively  slight  extent. 
In  those  cases  which  did  not  present  evidence  of  cirrhosis  macro- 
scopically,  the  microscope  revealed  what  was  evidently  the  earliest 
stage  of  the  process,  as  evidenced  by  a  slight  increase  in  the  inter- 
lobular connective  tissue  and  more  or  less  infiltration  of  the  portal 
spaces  by  leukocytes  and  newly  formed  connective-tissue  cells. 

Abscess  of  the  Liver.  Undoubtedly  the  most  important  complica- 
tion of  dysentery,  that  is,  of  the  amoebic  form,  is  abscess  of  the 
liver.  This  condition  was  observed  in  24  cases  which  came  to 
autopsy,  of  which  22  were  suffering  from  amoebic  dysentery  and 
2  from  the  chronic  specific  form.  The  abscesses  occurring  in  the 
chronic  specific  form  were  metastatic  in  character,  the  liver  being 
thickly  crowded  with  minute  foci  of  suppuration. 

The  frequency  of  the  occurrence  of  amoebic  abscess  of  the  liver, 
in  dysentery  seems  to  vary  greatly  with  different  observers,  as  is 
well  shown  in  the  following  table.  The  total  number  of  cases  of 
dysentery  observed  at  autopsy  or  collected  from  autopsy  records 
(with  the  exception  of  Councilman  and  La  Fleur  and  Futcher, 
who  give  all  cases  observed)  by  the  different  investigators  is  given, 
followed  by  the  percentage  of  those  presenting  abscess  of  the  liver. 
All  the  cases  given  in  the  table  as  observed  by  myself  were 
amoebic  in  character,  the  amoeba  coli  being  demonstrated  in  the  feces. 

Observers.  No.  of  cases       percentage. 

observed. 

Kartulis Over  500  60 

?aucarol 444  59 

Edwards  and  Waterman 699  72.1 

Councilman  and  La  Fleur 1429  21 

Craig 74  33.7 

Futcher 119  22.6 

Smith 45  84.4 

As  will  be  seen  from  the  above  table,  the  percentage  of  cases  of 
dysentery  showing  abscess  of  the  liver  at  autopsy,  as  observed  by 
myself,  has  been  very  small  compared  with  that  observed  by 
others.  I  can  hardly  tell  how  to  explain  this  difference  unless  most 
of  the  cases  of  amoebic  abscess  are  discovered  in  the  Philippines, 
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and  either  end  fatally  there  or  are  operated  upon  before  reaching 
this  country,  whereas  the  vast  majority  of  cases  of  dysentery  not 
presenting  this  complication  are  returned  to  this  country  for  con- 
valescence. 

As  regards  the  location  of  the  abscesses,  it  may  be  stated  that 
they  occur  most  frequently  in  the  right  lobe,  especially  in  the 
posterior  and  upper  portion  of  that  lobe.  The  following  table, 
showing  the  location  of  the  abscesses  observed  in  cases  coming  to 
autopsy  here,  illustrates  this  point  very  clearly. 


Number  of  case. 


10 

11 

12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 


Abscesses. 


Single.        Multiple.      Namber, 


Yes 
Yes 


Yes 


Yes 

Yes' 


Yes 
Yes 


Yes 


Yes 
Yes 


Yes 
Yes 


Yes 

Yes 


4 
13 

8 

1 

1 

2 

1 

17 

too  numer 

ous  to  count 

10 

1 

3 

5 

1 

3 

1 

1 

very 

numerous 

1 
30 

4 
J. 


Location. 


Right  lobe  5,  left  lobe  1 

"  8,  "  "  0 

"  3,  "  "  1 

"  8,  "  "  6 

"  8,  "  "  0 

"  0,  "  "  1 

"  1,  "  "  0 

2,  "  "  0 


;} 


Lobus  Spigelii. 

Right  lobe  16,  left  lobe  1 

In  both  lobes. 

Right  lobe  2,  left  lobe  8 

"  1,  "  "  0 

"  3,  "  •'  0 

"  5,  "  "  0 

"  0,    "  "  1 

"  3,  "  "  0 

"       "  1,  "  "  0 

"  1,  "  ••  0 

I  Right  lobe,  all  but  2. 

1,  left  lobe  0 


23, 
4, 
1, 


In  those  cases  which  showed  multiple  abscess  of  the  liver  it  was 
almost  invariably  found  that  the  oldest  abscesses,  as  shown  by 
their  size  and  the  thickness  of  the  abscess  wall,  occurred  in  the 
right  lobe  posteriorly  or  near  the  dome.  In  only  1  case  of  multiple 
abscesses  observed  did  the  pathological  findings  seem  to  indicate 
that  the  abscess  formation  commenced  first  in  the  left  lobe.  My 
experience,  as  given  in  the  above  table,  is  well  borne  out  by  the 
collective  investigation  made  by  Roux  as  to  the  location  of  liver 
abscesses  in  amoebic  dysentery.  He  collected  639  cases  with  the 
following  result:  435,  or  70.8  per  cent.,  were  situated  in  the  right 
lobe;  85,  or  13.3  per  cent.,  in  the  left  lobe;  and  2,  or  0.3  per  cent, 
in  the  lobus  Spigelii.  A  study  of  my  cases,  as  given  in  the  table, 
will  also  show  that  the  majority  of  the  cases  showed  multiple 
abscess,  thus  proving  that  the  general  opinion  that  amoebic  abscess 
is  nearly  always  single  is  a  mistake.  In  fact,  some  authorities  have 
counted  several  thousand  abscesses  in  the  liver  and  have  separated 
amoebae  from  these  abscesses.  I  have  seen  instances  in  which  the 
abscesses  were  too  numerous  to  count. 
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Rupture  of  a  liver  abscess  is  of  comparatively  frequent  occurrence, 
the  perforation  taking  place  into  the  abdominal  cavity,  the  pleura, 
the  pericardium,  or  into  any  of  the  adjacent  viscera.  In  24  cases 
observed  here,  7  were  accompanied  by  rupture,  perforation  occurring 
in  the  following  localities:  Right  pleural  cavity,  5  cases;  left  pleural 
cavity  and  the  pericardial  cavity,  2  cases.  As  the  location  of  the 
rupture  of  amoebic  abscess  is  of  great  surgical  importance,  I  have 
prepared  the  following  table  giving  the  results  of  various  observers 
as  regards  this  question. 


Observers. 

O  fc.  g 

|3-g 

o  s 

•C.2 

0 

s 

til 

1 

§ 

09 

a 

It 

Waring 

300 

68 

14 

28 

15 

2 

1 

1 

3 

2 

2 

Dutroulau    . 

66 

25 

2 

10 

7 

1 

1 

4 

Roux    . 

162 

54 

11 

17 

14 

3 

6 

2 

Haspel  . 

25 

6 

4 

2 

Cambay 

10 

3 

2 

Howard 

6 

5 

5 

Craig     . 

24 

8 

and 
pleura  2 

5 

1 

In  one  case  observed  at  this  hospital  an  amoebic  abscess  of  the 
liver  was  operated  upon  successfully,  in  which  no  history  of  a 
previous  attack  of  dysentery  could  be  obtained.  That  an  amoebic 
abscess  can  occur  primarily  in  the  liver  without  a  previous  dysentery, 
has  been  established  beyond  a  doubt  by  a  case  reported  by  Buxton 
of  a  woman  dying  at  the  Philadelphia  Hospital,  in  which  the 
autopsy  showed  four  large  abscesses  in  the  right  lobe  and  one  in 
the  left  lobe  of  the  liver,  the  pus  of  each  containing  amcebse,  although 
the  large  and  small  intestines  were  absolutely  normal  in  appear- 
ance. In  all  probability,  the  case  which  I  have  just  mentioned  is  a 
similar  one  to  that  of  Buxton. 

It  is  not  my  intention  here  to  discuss  the  etiology  of  amoebic 
abscesses  further  than  to  say  that  they  are,  without  doubt,  due  to 
the  infection  of  the  liver  tissue  by  the  amoeba  coli,  probably  reaching 
the  organ  through  the  portal  vein,  although  Councilman  thinks 
that  they  reach  the  liver  through  the  peritoneal  cavity  after  pene- 
trating the  intestine.  Other  authorities  regard  the  lymphatics  as 
responsible  for  the  liver  infection. 

Bacteriological  Examination.  In  all  the  cases  which  came  to 
autopsy,  sections  were  made  of  the  walls  of  the  liver  abscesses, 
and  in  the  majority  of  cases  amoebae  were  demonstrated.  An 
examination'  of  the  pus  from  the  abscess  cavity  did  not  result,  as 
a  rule,  in  a  demonstration  of  amoebae  unless  it  was  removed  by 
scraping  from  the  abscess  wall.  By  the  later  method  amoebae  were 
demonstrated  without  difficulty.  A  bacteriological  examination  of 
the  pus  by  means  of  cultures  resulted  in  about  50  per  cent,  of  the 
cases  showing  a  mixed  infection  with  some  other  organism,  princi- 
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pally  staphylococci,  streptococci,  or  the  bdcillus  coli  communis. 
My  observations  as  regards  the  bacteriology  of  the  pus  in  liver 
abscess  confirms  that  of  many  other  observers  who  have  found 
that  in  about  one-half  the  cases  there  is  a  mixed  infection.  It  is 
in  these  cases,  also,  that  we  find  the  yellow  or  greenish  pus,  rather 
than  the  reddish  or  chocolate-colored  pus,  which  is  so  typical  of 
amoebic  infection. 

The  Spleen.  Altogether  the  most  common  complication  observed 
in  the  spleen  was  cirrhosis  of  that  organ,  which  was  present  in  48 
cases,  25  of  the  chronic  specific  form  of  dysentery  and  23  of  the 
amoebic  form.  Infarct  of  the  spleen  was  observed  in  7  cases,  5  of 
the  chronic  specific  form  and  2  of  the  amoebic  form.  A  very  common 
condition  found  in  the  spleen  was  pigmentary  degeneration,  which 
was  especially  noticeable  in  sections  of  the  organ,  the  pigment 
being  in  the  form  of  irregular  collections  of  fine  granules,  brownish- 
yellow  in  color,  scattered  especially  along  the  edges  of  the  fibrous 
trabeculse  and  around  the  Malpighian  corpuscles.  In  21  cases 
melanosis  of  the  spleen  was  very  noticeable,  16  of  the  cases  suffering 
from  amoebic  dysentery.  As,  in  almost  every  case  the  melanosis 
was  due  to  previous  malarial  infection,  it  is  of  interest  as  showing 
how  often  amoebic  dysentery  is  complicated  by  malarial  fever. 

Complications  Observed  in  the  Digestive  System. 

As  would  be  expected,  chronic  enteritis  is  the  most  frequent  of 
all  complications  in  the  digestive  system.  This  condition  was 
observed  in  70  cases,  42  of  the  chronic  specific  form,  and  38  of  the 
amoebic.  The  enteritis  present  varied  considerably,  of  course,  as 
regards  its  extent  and  severity,  but  it  may  be  stated  as  a  general 
rule  that  all  cases  of  dysentery  are  complicated  by  an  enteritis  of 
at  least  medium  severity,  and  it  is  my  belief  that  this  enteritis  is 
of  very  great  importance  as  regards  the  prognosis  as  to  recovery. 
Many  cases  which  have  died  at  this  hospital  have  undoubtedly 
succumbed  from  the  effect  of  the  enteritis,  rather  than  from  the 
dysenteric  infection. 

Chronic  gastritis  is  next  in  frequency  to  enteritis  as  a  compli- 
cation, occurring  in  60  cases,  31  of  the  chronic  specific  form  and 
29  of  the  amoebic  form  of  dysentery.  In  all  the  cases  the  gastritis 
present  was  of  severe  character,  and  taken  with  the  enteritis  certainly 
militated  greatly  against  the  patients'  recovery. 

Perforation  of  the  intestine  through  an  ulceration  occurred  in 
4  cases,  3  of  them  suffering  from  amoebic  dysentery,  and  1  from 
the  chronic  specific  form.  All  of  these  cases  resulted  in  death 
from  peritonitis. 

Acute  peritonitis  complicated  the  dysenteric  process  in  10  cases, 
8  suffering  from  the  amoebic  form  and  2  from  the  chronic  specific 
form ;  4  of  these  cases  were  due  to  perforation  by  dysenteric  ulcers, 
and  6  to  pus  infection  from  liver  abscesses. 
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In  this  study  of  the  compHcations  of  dysentery,  I  have  tried  to 
call  attention  to  their  great  frequency  and  importance,  as  I  believe 
they  are  often  overlooked,  much  to  the  detriment  of  the  patient's 
welfare.  It  will  be  seen  that  the  chronic  specific  form  of  the  disease 
is  most  prolific  in  complications,  and  in  our  experience  this  form 
of  dysentery  has  been  the  most  fatal  with  which  we  have  had  to 
deal.  The  most  serious  complications  accompanying  the  disease, 
either  specific  or  amoebic,  are  nephritis,  abscess  of  the  liver,  and 
chronic  enteritis  and  gastritis.  These  occurred  so  frequently, 
especially  the  two  latter,  that  treatment  should  be  especially  directed 
toward  them. 

In  conclusion,  I  append  a  table  showing  the  complications 
observed  in  the  120  cases  analyzed,  which  may  prove  of  service 
to  students  of  this  subject. 

Total  number  of  cases  120  :  amoebic,  60 ;  chronic  specific,  60. 

Total  Amoebic       Clironic  specific 

Complication.  number.       dysentery.  dysentery. 

Subacute  parenchymatous  nephritis      .       .  45  \  22  33 

Acute  parenchymatous  nephritis.  .        .       .  36  WOl  17  19 

Chronic  interstitial  nephritis  ....  20-'  14  6 

Chronic  enteritis 70  38  42 

chronic  gastritis 60  29  31 

Venous  congestion  of  lungs     ....  59  24  35 

Cirrhosis  of  spleen 48  23  25 

Fatty  degeneration  of  liver     ....  42  20  22 

Venous  congestion  of  liver      ....  36  16  20 

Chronic  pleurisy 26  7  .19 

Abscess  of  liver 24  22  2 

Melanosis  of  spleen 21  16  5 

Chronic  bronchitis     ......  16  6  10 

(Edema  of  pericardium 12  2  10 

Empyema 11  10  1 

Bronchopneumonia 14  2  12 

Cirrhosis  of  liver 10  4  6 

Arteriosclerosis 12  4              ^  8 

Pulmonary  tul»erculosis 10  6  4 

Acute  peritonitis 10  8  2 

Acute  pleurisy 8  2  6 

Lobar  pneumonia 9  2  7 

Acute  pericarditis 6          -  2  4 

Infarct  of  spleen 7  2  6 

Abscess  of  lung 4  2  2 

Intestinal  perforation 4  3  1 

Acute  bronchitis 2  2 

Pyelonephritis 2  1  1 

Abscess  of  kidney 2  1  1 

Biliary  calculus 1  ...  1 

Infarct  of  lung 1  ...  1 

Infarct  of  kidney 1  1 

Urinary  calculi 1  1 

Valvular  disease  of  heart        ....  1  I 
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Clinical  Pathology  of  the  Blood.  A  Treatise  on  the  Gen- 
eral Principles  and  Special  Applications  of  Hematology. 
By  James  Ewing,  A.M.,  M.D.,  Professor  of  Pathology  in  Cornell 
University  Medical  College,  New  York  City.  Second  edition, 
revised  and  enlarged.  New  York  and  Philadelphia :  Lea  Brothers 
&  Co. 

Much  knowledge  and  interest  have  been  derived  within  the  last 
few  years  from  numerous  hsematological  studies  and  from  investi- 
gations upon  the  haematopoietic  organs  and  histogenesis  of  blood 
cells,  and  to-day  the  importance  which  the  pathology  of  the  blood 
bears  to  scientific  medicine  in  general  can  scarcely  be  overestimated. 
That  there  should  be  some  ready  means  of  access  to  the  facts 
concerned  in  this  rapidly  developing  subject  is  obvious,  and  inas- 
much as  the  last  two  years  represent  a  rapid  advance  in  many 
divisions  of  the  subject  the  second  edition  of  Dr.  Swing's  book 
becomes  of  immediate  interest.  The  enlargement  and  revisions 
have  succeeded  in  producing  an  excellent  book.  Many  valuable 
additions  have  been  made  in  the  chapter  on  Technique,  where  new 
and  useful  apparatus  is  described;  but  it  is  rather  surprising  that 
no  mention  is  made  of  Wright's  stain,  although  the  Jenner  mixture 
is  given.  A  description  of  cryoscopy  and  the  serum  test  for  blood 
form  part  of  the  new  material  in  this  portion  of  the  text.  A  very 
brief  account  of  Ehrlich's  theories  on  immunity  is  inserted.  Rather 
extensive  and  valuable  additions  have  been  made  in  the  discussions 
on  the  morphology  of  the  blood  and  in  the  chapter  devoted  to 
leukaemia,  while  in  the  appendix  one  finds  a  paragraph  concerning 
the  interesting  condition  termed  by  v.  Leube  "Leukansemia."  In 
fact,  new  material  has  been  added  in  almost  all  parts  of  the  volume, 
and  in  every  place  one  finds  mention  made  of  the  latest  researches 
on  the  histology  and  pathology  of  the  blood. 

The  bibliography  appended  to  each  chapter  has  been  carefully 
brought  up  to  date,  and  forms  one  of  the  most  notable  and  excellent 
features  of  the  volume.  Some  new  plates  and  illustrations  have 
been  inserted  in  the  text,  but  most  of  them  are  of  the  same  general 
character  as  those  in  the  first  edition,  and  practically  all  of  the  old 
plates  are  used  again.  They  do  not  give  one  a  good  idea  of  blood 
cells,  and  appear  crudely  diagrammatic.    But,  in  spite  of  the  illus- 
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trations,  the  volume  is  fundamentally  good,  and  has  so  many  really 
excellent  qualities  that  as  a  text-book  and  treatise  for  reference  it 
is  almost  invaluable.  W.  T.  L. 


The  Four  Epochs  of  Woman's  Life.  By  Anna  M.  Galbraith, 
M.D.  Philadelphia,  New  York  and  London:  W.  B.  Saunders 
&  Co.,  1903. 

We  do  not  believe  that  this  book  fills  any  need.  In  a  former 
review  the  question  of  the  necessity  of  books  of  this  class  was 
considered,  and  it  does  not  seem  needful  to  go  over  the  same  ground 
again.  Suffice  it  to  say  that,  while  no  criticism  is  called  for  regard- 
ing the  statements  made  in  the  volume,  we  are  old-fashioned  enough 
to  consider  the  young  woman  better  off  without  the  knowledge  here 
offered. 

We  are  glad  to  see  that  hemorrhage  of  the  menopause  receives 
in  this  edition  considerable  notice.  If  the  book  is  to  be  read  by 
the  laity  it  is  well  that  one  of  the  most  important  subjects  in  the 
whole  range  of  woman's  reproductive  life  be  not  slighted,  as  was 
the  case  in  the  first  edition  of  the  work.  W.  R.  N. 


The  Practice  of  Medicine.  A  Text-book  for  Practitioners 
AND  Students,  with  Special  Reference  to  Diagnosis  and 
Treatment.  By  James  Tyson,  M.D.,  Professor  of  Medicine 
in  the  University  of  Pennsylvania  and  Physician  to  the  Hospital 
of  the  University;  Physician  to  the  Pennsylvania  Hospital;  Fellow 
of  the  College  of  Physicians  of  Philadelphia;  Member  of  the 
Association  of  American  Physicians,  etc.  Third  edition,  "thor- 
oughly revised  and  in  parts  rewritten.  With  134  illustrations, 
including  colored  plates.  Philadelphia:  P.  Blakiston's  Son  & 
Co.,  1903. 

It  is  not  surprising  that  a  third  edition  of  Dr.  Tyson's  Practice 
should  be  required,  for  the  work  is  on  the  whole  one  of  the  most 
thoroughly  satisfactory  of  the  more  recent  treatises  on  that  subject. 
In  tTie  new  edition  both  the  text  and  the  illustrations  have  been 
somewhat  added  to,  and  the  revisions  are  numerous  and,  for  the 
most  part,  have  been  carefully  made.  A  short,  clear  statement  upon 
paratyphoid  fever  has  been  added.  In  the  classification  of  types  of 
dysentery  a  change  is  to  be  seen  whereby  "Diphtheritic  Dysentery" 
is  replaced  by  "Bacillary  Dysentery." 

The  difficulties  of  classification  are  made  evident  by  the  fact  that 
under  Infectious  Diseases  the  author  has  thought  it  wise  to  place 
not  only  croupous  pneumonia,  but  also  bronchopneumonia,  chronic 
interstitial  pneumonia,  and  embolic  pneumonias. 
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In  accordance  with  the  prefatory  request,  we  take  the  liberty  of 
calling  attention  to  a  few  errors  of  omission  and  commission.  A 
curious  typographical  mistake  which  has  gone  through  all  three 
editions  ascribes  the  investigation  of  hypertrophic  cirrhosis  to  "the 
French  clinicians,  headed  by  Charcot  and  Henoch!"  (page  460). 
Angina  Ludovici  is  classed  under  Diseases  of  the  Salivary  Glands, 
and  the  statement  is  made  that  it  is  "an  inflammation  of  the  floor 
of  the  mouth,  beginning  in  the  submaxillary  gland"  (page  314). 

It  is  somewhat  surprising  to  find  no  mention  either  of  multiple 
serositis  or  of  adiposis  dolorosa,  in  view  of  the  considerable  attention 
those  affections  have  recently  received. 

The  value  of  the  book  to  physicians  is  much  increased  by  the 
many  references  to  the  literature,  while  the  clear  descriptions  and 
systematic  arrangement  make  it  admirably  fitted  for  the  use  of 
advanced  students.  L.  A.  C. 


» 


Modern  Methods  in  the  Surgery  of  Paralyses,  with  Special 
Reference  to  Muscle-grafting,  Tendon-transplantation, 
AND  Arthrodesis.  By  A.  H.  Tubby,  M.S.  Lond.,  F.R.C.S.E., 
Surgeon  to  and  Lecturer  on  Clinical  and  Orthopedic  Surgery, 
and  in  Charge  of  the  Orthopedic  Department  at  Westminster 
Hospital;  Senior  Surgeon  to  the  Evelina  Hospital  for  Sick 
Children ;  Surgeon  to  the  National  Orthopedic  Hospital,  etc. ;  and 
Robert  Jones,  F.R.C.S.E.,  Honorary  Surgeon  to  the  Royal 
Southern  Hospital,  Liverpool;  Honorary  Surgeon,  Liverpool 
Country  Hospital  for  the  Chronic  Diseases  of  Children,  etc. 
London:  MacMillan  &  Co.,  Limited.  New  York:  The  Mac- 
Millan  Company,  1903. 

Probably  in  no  department  of  orthopedic  surgery  has  more 
progress  been  made  than  in  the  prevention  and  treatment  of  deform- 
ities resulting  from  paralysis,  and  a  convenient,  readable  monograph 
setting  forth  this  advance  will  be  certainly  very  acceptable  to  the 
profession.  The  authors  of  the  book  are  familiar  to  the  American 
profession  through  their  numerous  contributions  to  surgical  litera- 
ture. They  have  not  deemed  it  necessary  to  do  more  than  mention 
the  older  and  simpler  methods  of  treating  deformities  resulting -from 
paralysis,  such  as  tenotomy  and  mechanical  devices,  as  these  are 
to  be  found  in  all  standard  works  on  orthopedic  surgery.  Attention 
is  principally  given  to  the  methods  of  muscle-grafting,  tendon-trans- 
plantation, and  arthrodesis.  The  book  is  divided  into  three  sections, 
the  first  dealing  with  Infantile  Paralysis  or  Acute  Anterior  Polio- 
myelitis, the  second  with  Infantile  Spastic  Paralysis,  or  Cerebral 
Palsy  of  Children,  and  the  third  with  Paralysis  and  Deformities 
Arising  from  Injuries  and  Diseases  of  Nerves  and  Some  Degenera- 
tions of  the  Spinal  Cord. 
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Anyone  reading  this  small  volume  and  who  has  not  followed  the 
recent  advances  made  in  the  treatment  of  these  conditions  will  be 
surprised  at  what  present-day  surgery  is  able  to  accomplish. 

The  illustrations  are  not  numerous  and  are  usually  diagrammatic, 
but  are  sufficient  to  thoroughly  elucidate  the  text. 

No  physician,  and  especially  those  treating  children,  should  fail 
to  acquaint  himself  with  the  recent  devices  for  preventing  deformity 
after  palsy,  and  n6  surgeon  should  undertake  to  treat  these  resulting 
deformities  without  a  careful  consideration  of  the  newer  methods 
described  in  this  monograph.  J.  H.  G. 


A  Manual  of  the  Practice  of  Medicine.  Prepared  Especially 
FOR  Students.  By  A.  A.  Stevens,  M.D.  Philadelphia,  New 
York  and  London:  W.  B.  Saunders  &  Co.,  1903. 

This  excellent  manual  is  well  known  to  several  generations  of 
students  within  and  without  the  college  walls.  The  many  additions 
and  alterations  in  the  text  of  this  (the  sixth)  edition,  rendered  neces- 
sary by  the  rapid  progress  of  medicine  in  these  days,  are  presented 
with  all  the  author's  usual  clearness  and  conciseness  of  style,  which 
he  has  acquired  by  years  of  practice  in  guiding  the  learner's  foot- 
steps along  the  difficult  and  crowded  paths  of  medicine.  Much  of 
the  text  has  been  practically  rewritten  for  the  present  edition, 
especially  the  section  on  diseases  of  the  digestive  system.  Here  the 
classification  has  been  simplified  and  such  special  divisions  as 
"dyspepsia,"  "peritonitis,"  and  "ascites,"  very  properly  suppressed 
altogether.  A  little  more  attention  might  perhaps  have  been  devoted 
in  this  portion  to  the  physical  examination  of  the  abdominal  organs, 
especially  the  stomach  and  colon.  This  subject  is  not  formally 
treated,  and  we  note  with  some  regret  that  the  methods  of  deter- 
mining the  size  of  the  stomach  by  inflation  have  not  been  considered 
worthy  of  mention ;  the  practice  of  distending  the  organ  with  carbon 
dioxide  by  administering  the  two  parts  of  a  Seidlitz  powder  separately 
is  referred  to  as  a  routine  procedure,  it  is  true;  but,  as  recent  develop- 
ments have  shown  that  it  is  not  always  free  from  danger,  some 
fatalities  having  been  reported  after  its  use,  the  subject  is  deserving 
of  some  comment.  .  The  article  on  malaria,  as  was  to  be  expected, 
appears  in  a  new  garb,  in  keeping  with  the  most  recent  fashion  in 
etiology  and  pathology,  although  the  failure  to  mention  microscopic 
examination  of  the  blood  for  diagnostic  purposes  must  be  charac- 
terized as  an  omission,  even  in  the  most  compact  manual  on  the 
practice  of  medicine.  However,  the  imperious  necessity  of  keeping 
the  volume  within  certain  limits,  like  charity,  would  cover  many 
more  sins  of  omission  than  could  be  found  even  by  the  most  carping 
critic.  R.  M.  G. 
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Clinical  Examination  of  the  Urine  and  Urinary  Diagnosis. 
A  Clinical  Guide  for  the  Use  of  Practitioners  and 
Students  of  Medicine.  By  J.  Bergen  Ogden,  M.D.  Sec- 
ond edition,  thoroughly  revised.  Philadelphia,  New  York  and 
London:  W.  B.  Saunders  &  Co. 

The  special  feature  of  this  book,  which  distinguishes  it  from 
others  of  its  type,  is  the  thorough  and  systematic  discussion  of  the 
clinical  significance  of  urinary  changes.  The  second  portion,  which 
embraces  almost  one-fourth  of  the  text,  is  devoted  to  diagnosis, 
both  of  the  different  forms  of  kidney  disease  and  of  diseases  outside 
of  the  kidneys,  by  means  of  urinalysis.  The  list  of  diseases  is  com- 
plete, embracing  both  general  and  local  disturbances,  whether 
medical  or  surgical;  in  short,  this  part  of  the  work  is  a  complete 
clinical  guide  to  urinary  diagnosis.  We  do  not  know  any  other 
work  that  treats  this  part  of  the  subject  so  exhaustively.  By  simply 
referring  to  the  table  of  contents  the  known  facts  about  the  urine 
in  any  given  disease  can  be  ascertained  at  once  and  without  a 
tedious  search  through  the  entire  list  of  individual  normal  and 
abnormal  urinary  constituents.  A  short  abstract  of  the  clinical 
symptoms  is,  of  course,  added.  If  the  statements  in  this  portion  of 
the  book  are  based  on  actual  observations,  either  made  by  the 
author  himself  or  collected  from  the  literature,  they  present  a  vast 
amount  of  research  and  reading,  which  is,  however,  fully  repaid  by 
the  value  of  the  results.  One  is  impressed,  after  reading  the  book, 
by  the  importance  of  continuous  study  of  the  urine  throughout  the 
course  of  a  disease.  The  second  edition  has  been  brought  up  to 
date  in  every  respect ;  even  cryoscopy,  one  of  the  most  recent  develop- 
ments in  urinology,  finds  at  least  a  passing  mention.  In  the  classi- 
fication of  diseases  of  the  kidneys  the  author  follows  Councilman 
and  the  most  recent  pathologists,  whose  nomenclature  he  has 
adopted,  giving  the  older  terms  as  well,  however,  for  the  sake  of 
identification.  Thus,  "chronic  parenchymatous  nephritis"  has  now 
become  "subacute  glomerular";  in  fact,  "parenchymatous"  has 
disappeared  altogether  from  the  nomenclature  and  is  replaced  either 
by  "  diffuse  "  or  by  "  glomerular."  This  classification,  being  based  on 
pathological  findings,  cannot  always  be  strictly  followed  in  practice, 
however,  as  the  author  himself  concedes ;  but  it  helps  to  clarify  one's 
ideas  of  urinary  pathology.  That  portion  of  the  book  which  is 
strictly  devoted  to  laboratory  work  contains  nothing  new  of  any 
importance;  but  several  of  the  traditional  tests  have  been  discarded. 
The  article  on  albumin  shows  careful  selection  and  is  particularly 
well  arranged;  the  directions  for  detecting  albumin  include  a  para- 
graph on  the  approximate  estimation  of  albumin  in  which  the  author 
distinguishes  eight  degrees  in  the  reaction  of  albuminous  urine  to 
the  nitric  acid  test,  making  it  possible  to  dispense  with  quantitative 
estimation  in  practical  work.     The  book  is  well  illustrated  with  a 
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number  of  colored  plates  and  numerous  cuts,  and  contains  much 
valuable  information  of  a  practical  sort  about  the  choice  and 
management  of  apparatus  and  the  best  sources  from  which  to 
obtain  them,  with  manv  other  useful  hints.  R.  M.  G. 


A  Reference  Handbook  of  the  Medical  Sciences  Embracing 
THE  Entire  Range  of  Scientific  and  Practical  Medicine 
AND  Allied  Science  by  Various  Writers.  A  new  edition, 
completely  revised  and  rewritten.  Edited  by  Albert  H.  Buck, 
M.D.  Volume  VII.  Illustrated  with  chromolithographs  and 
688  half-tone  and  wood  engravings.  New  York:  William  Wood 
&  Co. 

In  a  review  of  one  of  the  volumes  of  a  work  such  as  this,  it  is 
impossible  to  adequately  consider  all  of  the  individual  contributors. 
Suffice  it  to  say  that  no  article  has  come  under  the  reviewer's  notice, 
after  a  careful  search  throughout  the  book,  that  does  not  show  the 
most  careful  work  on  the  part  of  its  author  and  a  most  judicious 
editorial  supervision  on  the  part  of  Dr.  Buck.  A  due  sense  of 
proportion  prevails  throughout,  and  no  subject  is  dismissed  with 
too  slight  notice,  nor  is  there  undue  expatiation  upon  what  might 
be  regarded  as  unimportant  matters. 

The  present  volume  contains  some  contributions  which  may  be 
singled  out  as  authoritative  monographs  upon  the  topics  considered 
in  them.  We  would  mention  especially  the  contribution  on  Tera- 
tology by  Piersol,  probably  the  best  known  authority  on  this  subject 
in  the  world.  In  addition  to  the  valuable  text.  Dr.  Piersol  con- 
tributes a  number  of  most  interesting  illustrations  of  monsters,  and 
of  the  method  of  their  embryological  development.  The  article  on 
Tuberculosis  by  Councilman  is  also  an  especially  noteworthy  and 
authoritative  exposition  of  the  subject.  Dr.  M.  Allen  Starr  writes, 
as  might  be  expected,  a  most  lucid  account  of  the  description  of 
the  diagnosis  of  local  tumors  of  the  spinal  cord.  The  articles  upon 
the  Spleen,  by  Mall;  the  Sympathetic  Nervous  System,  by  Onuf; 
and  that  upon  Syphilis,  by  James  Nevins  Hyde,  are  all  worthy  of 
the  high  reputations  of  their  authors. 

It  speaks  well  for  the  editorial  ability  of  Dr.  Buck  that  he  should 
have  been  able  to  secure  the  services  of  such  men  as  Pilcher  to 
write  upon  Tracheotomy,  and  Roswell  Park  upon  Trephining,  or, 
as  he  apparently  prefers  to  call  it.  Trepanning.  D.  Bryson  Delavan 
contributes  a  most  interesting  description  of  the  tonsils,  and  the 
treatment  of  their  various  pathological  lesions. 

The  physician  who  is  fortunate  enough  to  own  a  set  of  the 
Reference    Handbook    may    congratulate    himself    upon    having 


THE   DECENNIAL   PUBLICATIONS,    UNIVERSITY    OF    CHICAGO.       163 

acquired  a  library  which  may  be  considered  a  midtum  in  parvo  of 
medical  literature.  Although  the  volumes  are  very  bulky  they  are 
not  unwieldy,  and  their  clear  print  and  handsome  appearance 
places  them  far  above  most  works  of  an  encyclopsedic  nature. 

F.  R.  P. 


The  Decennial  Publications,  University  of  Chicago.  A 
Description  of  the  Brains  and  Spinal  Cords  of  Two  Brothers 
Dead  of  Hereditary  Ataxia.  Cases  XVIII.  and  XX.  of  the  Series 
in  the  Family  Described  by  Dr.  Sanger  Brown;  with  a  Clinical 
Introduction  by  Dr.  Sanger  Brown.  By  Lewellys  F.  Barker, 
M.D.,  Professor  and  Head  of  the  Department  of  Anatomy. 
Printed  from  Volume  X.  Chicago:  University  of  Chicago  Press, 
1903. 

The  rare  and  valuable  material  used  as  a  basis  of  study  for  the 
present  monograph  is  described  and  worked  up  with  the  greatest 
care  and  precision.  The  text  is  excellently  and  very  elaborately 
illustrated.  Dr.  Brown  in  the  clinical  introduction  gives  a  r^sum^ 
of  the  symptomatology  of  hereditary  ataxia,  to  which  is  added  a 
family  tree  of  the  cases  described  by  him.  A  careful  clinical  report 
of  the  two  fatal  cases  follows. 

The  main  portion  of  the  monograph  is  given  up  to  a  study  made 
by  Dr.  Barker  of  the  topography  of  the  brain  and  microscopic 
lesions  of  the  brains  and  cords  of  the  two  brothers.  The  brains 
and  cords  of  both  cases  were  relatively  small,  the  cords,  medulla, 
and  pons  in  each  case  looking  smaller  in  proportion  than  the  cere- 
brum. The  various  sulci  and  gyri  showed  no  deviation  from  the 
normal  type  which  could  be  regarded  as  standing  in  relation  to  the 
disease  from  which  the  family  suffered. 

The  microscopic  study  revealed  degenerations  of  one  system  of 
exogenous  fibres  of  the  posterior  funiculus  (apparently  corresponding 
to  the  third  fetal  system  of  Trepinski),  the  dorsal  nucleus  of  Clark, 
the  direct  cerebellar  tract  of  Flechsig  in  the  lateral  funiculus,  and 
its  continuation  in  the  restiform  body.  In  addition  there  was  some 
involvement  of  the  dentate  nucleus  of  the  cerebellum  and  the 
brachium  conjunctivum,  and  probably  also  of  the  inferior  olivary 
nucleus  of  the  medulla  oblongata.  Corresponding  to  the  degenera- 
tion of  the  white  matter  of  the  spinal  cord  there  was  an  increase 
in  the  glia  tissue.  These  lesions  correspond  almost  exactly  with 
what  Dr.  Adolf  Meyer  found  in  another  instance  from  the  family 
which  he  studied.  The  degenerations  in  the  posterior  funiculus 
should  probably  be  regarded  as  systemic.  Barker  believes  that 
they  involve  only  certain  of  the  stem  fibres  and  collaterals  of  the 
intramedullary  continuation  of  the  posterior  roots,  namely,  those 
corresponding  to  one  period  of  medullation  in  the  embryo. 

W.  T.  L. 
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Mammalian  Anatomy,  with  Special  Reference  to  the  Cat. 
By  Alvin  Davison,  Ph.D.  Philadelphia:  P.  Blakiston's  Son  & 
Co.,  1903. 

This  little  work  is  an  introduction  to  the  study  of  mammalian 
anatomy,  and  as  such  is  sure  to  prove  of  great  value  to  teachers 
and  students,  especially  those  working  in  high  schools  or  educa- 
tional institutions  of  a  similar  nature.  Although  the  book  is  small 
in  size,  it  is  very  thorough  and  accurate,  and  the  illustrations  are 
particularly  worthy  of  commendation.  Each  section  is  followed  by 
a  number  of  "practical  questions  and  suggestions"  which  will  prove 
very  helpful  in  the  classroom.  The  author  writes  in  a  style  which 
is  both  lucid  and  concise,  and,  while  popular,  cannot  be  termed 
unscientific.  J.  H.  G. 


A  Handbook  of  Ophthalmic  Science  and  Practice.  By  Henry 
E.  JuLER,  F.R.C.S.,  Ophthalmic  Surgeon  to  St.  Mary's  Hospital; 
Consulting  Surgeon  to  the  Royal  Westminster  Ophthalmic  Hos- 
pital; Consulting  Ophthalmic  Surgeon  to  the  London  Lock 
Hospitals.  With  illustrations.  Third  edition,  revised  and 
enlarged.  Philadelphia  and  New  York:  Lea  Brothers  &  Co., 
1904. 

This  work  is  a  satisfactory  exposition  of  modern  ophthalmology 
so  far  as  the  subject  is  capable  of  presentation  in  a  work  of  its  size. 
A  special  feature  is  the  free  use  of  illustrations,  both  chromolitho- 
graphs and  wood-cuts;  while  the  former  are  perhaps  somewhat 
overcolored  in  some  cases,  the  work  gains  the  advantage  of  being 
almost  an  illustrated  atlas  of  the  eye. 

The  seventeen  chapters  of  which  it  consists,  besides  appendices, 
begin  with  the  eyelids  and  take  up  in  order  the  diseases  of  the  ocular 
structures  and  adnexa;  130  pages,  about  one-fifth  of  the  whole,  are 
devoted  to  refraction.  Optical  fundamentals  and  the  different 
varieties  of  the  refraction  of  the  eye  with  a  description  of  the 
function  of  accommodation  are  clearly  stated  without  making 
special  demands  upon  mathematical  knowledge. 

It  is  interesting  to  compare  certain  points  of  practice  which  are 
no  doubt  quite  general  in  England  with  the  corresponding  practice 
in  this  country.  Thus  in  myopia  the  author  states:  "A  mydriatic 
is  not  as  a  rule  necessary  except  in  young  children  or  when  astig- 
matism is  present.  After  the  age  of  thirty  years  a  mydriatic  is  seldom 
necessary."  In  ordering  glasses  for  hypermetropia  the  author 
advises  that  1  D.  be  deducted  from  the  total  hypermetropia  under 
the  age  of  twenty,  years,  half  a  D.  between  twenty  and  thirty  years 
and  full  correction  after  that  age.    If  the  hypermetropia  be  above 
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4  D.  an  additional  half  or  1  D.  must  be  deducted  according  to  the 
degree  and  age.  The  author  endorses  the  view  that  myopes  of 
whatever  degree  should  wear  glasses  constantly  as  near  the  full 
correction  as  possible.  He  is  somewhat  non-committal  upon  the 
operation  of  high  myopia  and  truly  says  that  it  is  as  yet  impossible 
to  state  definitely  whether  the  progress  of  the  myopia  is  arrested 
by  the  operation. 

Presbyopia  is  corrected  by  the  rule  of  thumb  method  which  gives 
so  much  per  year.  This  method  of  correcting  presbyopia  is  unfor- 
tunately not  unknown  in  this  country. 

We  are  pleased  to  see  that  heterophoria  is  given  the  very  subor- 
dinate place  which  it  deserves:  only  five  pages.  Graduated  ten- 
otomies are  not  mentioned. 

The  appendix  contains  43  formulae,  embracing  caustics,  collyria, 
unguents,  etc.;  8  interesting  plates,  semidiagrammatic,  by  G.  S. 
Keeling,  illustrate  the  normal  and  pathological  histology  of  the 
eye.  A  glossary  of  Greek  derivatives  (a  few  Latin)  is  an  aid  to  the 
comprehension  of  ophthalmological  terms.  T.  B.  S. 


Biographic  Clinics.  Volume  II.  The  Origin  of  the  111  Health 
of  George  Eliot,  George  Henry  Lewes,  Wagner,  Parkman,  Jane 
Welch  Carlyle,  Spencer,  Whittier,  Margaret  Fuller  Ossoli,  and 
Nietzsche.  By  George  M.  Gould,  M.D.  Philadelphia:  P. 
Blakiston's  Son  &  Co.,  1904. 

In  this  volume  the  author  continues  the  studies  of  the  ill  health 
of  distinguished  literary  people,  of  which  a  number  were  presented 
in  a  previous  volume.  Those  whom  he  now  presents  are  George 
Eliot,  George  Henry  Lewes,  Wagner,  Parkman,  Jane  Welch  Carlyle, 
Spencer,  Whittier,  Margaret  Fuller  Ossoli,  and  Nietzsche.  By  a  care- 
ful study  of  his  subjects'  life  history,  as  detailed  not  only  in  their 
biographies  or  autobiographies,  but  in  their  works,  Dr.  Gould  has 
come  to  the  conclusion  that  in  every  instance  the  physical  suffering 
and  its  induced  morbidity,  which  was  apparent  in  their  lives  and 
labors,  depended  upon  eye-strain,  which  could  have  been  corrected 
in  every  case  by  properly  fitted  glasses.  When  one  considers  the  vast 
variety  of  symptoms  which  these  various  authors  presented,  it  is 
rather  a  hard  task  to  bring  one's  self  to  believe  that  every  one  of 
them  originated  from  a  single  common  cause.  Dr.  Gould,  however, 
adduces  many  circumstances  which  prove  that  in  most  instances, 
at  any  rate,  there  was  considerable  trouble  with  the  eyesight,  and 
much  relief  might  have  been  given  by  proper  adjustment  of  glasses, 
though  it  must  be  confessed  that  it  is  rather  hard  to  believe  that 
all  their  complaints  were  solely  due  to  eye-strain. 
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Dr.  Gould  is  certainly  a  bold  man.  In  his  preface  he  criticises 
the  critics  of  his  previous  volume,  and  candidly  states  that  he 
thinks  the  members  of  the  medical  profession  are  not  in  possession 
of  a  true  summary  of  the  facts  contained  in  his  books  because  of 
the  "malfunction  of  their  journalists  and  reviewers."  He  also  charges 
the  neurologists  and  ophthalmologists  with  neglecting  or  treating 
with  contemptuous  silence  what  he  considers  that  he  has  proved. 
He  reproaches  the  medical  profession  in  general  for  neglecting  the 
study  of  morbid  physiology  or  functional  disease  in  the  ardor  with 
which  they  pursue  organic  and  infectious  diseases. 

Although  we  cannot  feel  that  Dr.  Gould  has  proved  his  point 
in  all  the  cases  which  he  has  stated,  nevertheless  he  makes  out  a 
very  strong  case,  and  his  book  will  be  of  value  if  it  can  only  make 
the  profession  realize  how  much  functional  disorders  of  the  eyes 
have  to  do  with  the  general  health. 

The  work  is  of  interest  also  from  a  literary  point  of  view,  as  a 
pathological  study  of  certain  well-known  authors.  F.  R.  P. 


Elements  of  Surgical  Diagnosis.  By  A.  Pearce  Gould,  M.S. 
LoND.,  F.R.C.S.  Eng.,  Surgeon  to  the  Middlesex  Hospital; 
Member  of  the  Council  of  the  Royal  College  of  Surgeons  of 
England,  and  of  the  Examining  Board  for  England;  Member  of 
the  Senate  of  the  University  of  London.  Third  edition,  revised 
and  enlarged.     Chicago:  W.  T.  Keener  &  Co.,  1903. 

This  condensed  work,  presenting  the  Elements  of  Surgical  Diag- 
nosis, is  well  known  through  its  previous  editions.  The  present 
edition  shows  much  revision  and  much  new  material,  which  adds 
greatly  to  its  value.  Although  the  book  is  small,  there  are  no 
illustrations  and  the  print  is  not  large,  therefore  a  vast  amount  of 
material  is  found  between  its  covers.  Surgical  diagnosis  is  a  subject 
which  needs  attention  from  all  practitioners,  and  it  will  be  found 
here  presented  in  a  very  terse  and  comprehensive  manner.  Among 
the  changes  noted  in  this  edition  is  a  section  on  intracranial  compli- 
cations of  middle-ear  disease,  which  has  been  added  to  the  chapter 
on  Diseases  of  the  Head.  Notable  changes  are  also  found  in  the 
portions  devoted  to  the  abdomen.  The  present  edition  will  find 
the  same  place  in  the  esteem  of  both  the  student  and  the  practitioner 
which  its  predecessors  have  won.  J,  H.  G. 
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The  Cardiac  Dulness  in  Cases  of  Cancer, — ^W.  Gordon  finds  that 
in  cases  of  cancer,  particularly  where  the  alimentary  canal  is  involved, 
there  is  a  remarkable  diminution  and  often  a  complete  obliteration  of 
the  area  of  cardiac  dulness. when  the  patient  is  in  the  recumbent  posture. 
The  possibility  of  emphysema  was  always  excluded.  The  wnter  has 
observed  it  in  a  large  number  of  cases,  but  gives  notes  of  only  6  to 
illustrate  the  sign.  He  became  so  convinced  of  the  value  of  the  sign 
that  he  risked  the  diagnosis  of  cancer  on  the  strength  of  it,  where,  other- 
wise, the  evidence  was  inconclusive,  and  in  5  consecutive  cases  the  diag- 
nosis proved  correct.  In  non-cancerous  cases  without  emphysema  he  has 
failed  to  find  it  with  three  exceptions.  It  does  not  occur  in  sarcoma. 
Gordon  states  that  all  one  can  claim  for  it  is  that  when  present  in  a 
doubtful  case  it  is  highly  suggestive  of  the  presence  of  cancer,  and  when 
absent  at  a  late  point  in  the  case  its  absence  is  somewhat  suggestive  of 
the  absence  of  cancer. 

The  writer  at  first  thought  that  the  diminished  cardiac  dulness  was 
due  to  diminution  in  the  size  of  the  heart  commensurate  with  the  general 
wasting,  but  the  autopsy  findings  did  not  bear  this  view  out.  He  is 
inclined  to  believe  that  the'  true  explanation  is  a  lessening  of  the  elas- 
ticity of  the  lung  tissue,  comparable  to  the  loss  of  elasticity  of  the  skin 
of  the  abdomen  in  cases  of  visceral  carcinoma.  This  loss  of  lung  elas- 
ticity causes  a  sort  of  false  emphysema,  in  consequence  of  which  the 
edges  of  the  lungs  gradually  close  over  the  front  of  the  heart. — Pro- 
ceedings of  the  Royal  Medical  and  Chinirgical  Society,  March  5,  1904. 

On  the  Albuminuria  of  Puberty. — Lommel  (Deutsch.  Arch.  f.  klin. 
Med.,  Band  Ixxviii.,  Heft  5  and  6,  p.  541)  contributes  some  interesting 
observations  upon  the  urine  of  587  young  employes  in  the  factories  of 
Zeiss  and  Schott  in  Jena.  The  patients  were  between  the  fourteenth 
and  eighteenth  years.  The  majority  of  these  patients  were  under  obser- 
vation from  three  to  four  years,  the  ages  being  from  fourteen  to  eighteen 
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years.  Ill,  or  18.9  per  cent.,  showed  either  once  or  repeatedly  a  positive 
reaction  for  albumin.  In  the  great  majority  of  cases  the  albuminuria 
was  intermittent,  appearing  often  at  periods  far  removed  from  one 
another.  Examinations  were  made  in  most  cases  by  acetic  acid  and 
ferrocyanide  of  potassium,  part  of  the  earlier  examinations  having  been 
made  by  boiling.  The  amount  of  albumin  was  generally  very  small, 
and  consisted  in  most  cases  apparently  of  serum  globuhn  as  well  as 
serum  albumin.  The  amount  estimated  by  Esbach's  method  was 
usually  from  1.20  to  1.10  per  cent.,  rarely  over  1.10  per  cent.  As  a  rule, 
there  was  no  appreciable  sediment;  sometimes  hyaline  casts  and  occa- 
sionally fatty  epithelial  cells  were  found.  Lommel  considers  the  cause 
of  the  albuminuria  of  puberty  as  in  part  an  evil  condition  of  the  blood, 
in  part  a  slight  degree  of  cardiac  insufficiency,  with  a  tendency  to  passive 
congestion,  diseased  circumstances  which  depend  upon  puberty  m  that 
at  the  time  of  the  greatest  growth  of  the  body  and  the  most  active  period 
of  development,  the  new  formation  of  blood  does  not  keep  proper  pace 
with  the  other  changes,  nor  does  the  heart  become  fully  adapted  to  the 
increased  demands  dependent  upon  the  rapid  growth  of  the  body  and 
the  correspondingly  vigorous  development  and  increase  of  energy. 
Lommel  was  struck  by  the  fact  of  the  very  common  evidence  of  cardiac 
and  vascular  disturbances  among  his  cases,  a  part  showing  the  juvenile 
growth  of  hypertrophy  of  the  heart  described  by  Sehl  and  Krehl.  Bodily 
exertion  seemed  to  have  little  effect  on  the  albuminuria,  the  early  morn- 
ing urine  showing  essentially  the  same  features  as  that  of  the  evening. 
The  early  morning  examinations  were,  on  the  whole,  less  apt  to  reveal 
albumin  than  those  later  in  the  day. 

In  only  two  instances  he  was  able  to  examine  into  the  question  as  to 
whether  the  albuminuria  was  or  was  not  orthostatic.  In  each  of  these 
instances  rest  in  a  horizontal  position  resulted  in  the  disappearance  of 
albumin,  which  returned  in  the  erect  posture.  He  was  unable  to  extend 
his  examinations  beyond  the  eighteenth  year,  but  out  of  130  patients 
there  were  over  25  belonging  to  just  the  same  class  as  those  examined 
by  Lommel.    Professor  Matthes  found  albuminuria  in  but  one  instance. 

How  can  the  functional  albuminuria  be  distinguished  from  that 
dependent  upon  true  organic  changes?  This  Lommel  considers  ex- 
tremely difficult,  and  it  can  be  done  only  through  the  possibility  of  long 
observation  and  careful  history.  It  may  be  asserted  that  physiological 
albuminuria  is  rarely  present  to  the  extent  above  1.20  per  cent.,  while 
the  presence  of  epithelial  and  granular  casts  speaks  in  favor  of  an 
organic  disease.  On  the  other  hand,  a  clear  cycle  in  the  excretion  of 
albumin  is  in  favor  of  the  functional  character  of  albuminuria.  Of 
especial  interest,  however,  is  the  following  statement  of  the  author: 
"On  the  other  hand,  from  my  observations  left-sided  heart  hyper- 
trophy and  abnormal  tension  of  the  pulse  do  not  possess  the  importance 
from  a  point  of  view  of  differential  diagnosis,  which  is  frequently 
ascribed  to  them  as  indications  of  an  interstitial  nephritis." 

In  the  great  majority  of  his  111  cases  further  observations  showed  a 

great  improvement  in  all  the  symptoms,  including  those  relating  to  the 
eart  and  vessels. 


Observations  upon  Koplik's  Spots,  Diazo-reaction,  and  Fever  in 
Measles. — Muller  (Miinchener  med.  Wochenschrift,  1904,  No.  3,  51st 
Jahrg)  had  an  opportunity  to  study  an  epidemic  of  measles  involving 
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25  cases,  which  occurred  in  Marburg  in  the  winter  of  1902  and  1903. 
The  epidemic  spread  very  rapidly,  as  is  shown  by  his  curve,  the  cases 
increasing  from  4  on  the  first  three  days  to  18  on  the  fourth.  The  char- 
acter of  the  epidemic  was  mild;  complications  occurred  in  24  per  cent, 
of  cases.  The  mortality  was  2.8  per  cent.  Six  children  died  of  broncho- 
pneumonia. Most  of  the  patients  were  four  years  old  or  under,  the  elder 
children  having  acquired  immunity  during  a  previous  epidemic.  In 
166  of  the  Marburg  cases  Koplik's  spots  occurred  134  times,  that  is,  in 
81  per  cent.  An  initial  exanthem  on  the  hard  palate  was  observed  143 
times,  that  is,  in  86  per  cent,  of  the  cases.  Since  the  great  majority  of  all 
the  patients  were  first  brought  to  the  polyclinic  about  the  time  that  the 
exanthem  began,  it  was  impossible  to  say  whether  the  Koplik  spots 
preceded  the  appearance  of  the  exanthem.  In  only  12  cases  was  it 
possible  to  follow  the  children  with  reference  to  this  point  from  the 
mcubation  period  to  the  outbreak  of  the  disease.  Of  these  12  cases, 
Koplik's  spots  appeared  7  times  simultaneously  with  the  first  rise  of 
fever,  that  is,  on  the  first  day  of  the  disease,  4  times  one  or  two  days 
after  the  occurrence  of  fever,  and  once  the  spots  were  absent  altogether. 
In  these  11  cases  the  Koplik  spots  appeared  about  8  times  from  a  half 
to  two  days  previous  to  the  initial  exanthem,  and  3  times  the  spots  and 
exanthem  occurred  simultaneously. 

The  epidemic  of  measles,  which  ended  in  April,  was  followed  in  June 
and  July  by  a  little  epidemic  of  rotheln.  The  diagnosis  of  rotheln  was 
all  the  easier  to  make,  as  the  greater  number  of  the  cases  affected  the 
same  children  who  had  recently  recovered  from  measles.  Fourteen  cases 
of  rotheln  came  under  observation.  In  6  of  these  Koplik's  spots  were 
definitely  demonstrable.  Nothing  could  be  learned  as  to  the  time  of 
the  appearance  of  these  spots,  as  all  the  cases  were  first  seen  with  the 
full-blown  exanthem.  If  one  considers  measles  and  rotheln  as  different 
diseases,  it  is  evident  that  these  cases  prove  that  Koplik's  spots  alone 
are  not  diagnostic  of  measles. 

A  series  of  10  cases  were  studied  with  regard  to  the  diazo-reaction. 
Of  these  10  cases,  8  showed  the  reaction  first  with  the  appearance  of  the 
exanthem,  2  half  a  day  sooner.  The  intensity  of  the  reaction  increased 
with  the  duration  of  the  continued  fever  and  reached  its  highest  point 
either  with  or  soon  after  the  maximum  temperature.  The  reaction  dis- 
appeared during  the  first  days,  at  the  latest  six  days  after  the  disappear- 
ance of  fever. 

The  fever  curve  of  measles  was  also  observed.  In  12  cases  where 
brothers  and  sisters  of  sick  children  contracted  the  disease  the  curve 
was  followed  from  before  the  onset.  Of  these  12  cases,  9  showed  the 
fever  curve  that  is  ordinarily  given  as  a  typical  one  in  text-books.  This 
type  starts  with  a  sudden  rise.  This  is  followed  by  a  one  to  two-days' 
intermission,  and  then  by  a  continued  fever  for  several  days.  In  2  cases 
a  more  gradual  remitting  type  of  onset  was  seen,  such  as  Heubner  has 
described.  In  only  1  case  did  the  fever  rise  suddenly  without  any  pre- 
vious remission. 

Miiller  concludes  his  article,  which  gives  an  extensive  review  of  the 
literature,  as  follows:  1.  Koplik's  signs  are  present  in  four-fifths  of  the 
cases  of  measles,  and  are  frequently  present  on  the  first  day  of  the  dis- 
ease. They  are  not,  however,  diagnostic  of  measles  alone,  as  they  were 
repeatedly  observed  in  rotheln.  2.  The  diazo-reaction  in  the  urine  can 
be  demonstrated  almost  always  at  the  height  of  the  disease.    It  occurs 
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usually  with  the  appearance  of  the  exanthem,  and  is  not  an  early  symp- 
tom. 3.  In  most  oi  the  uncomplicated  cases  of  measles  the  fever  curve 
shows  a  sharp  rise  at  the  beginning  of  the  catarrhal  stage.  This  rise  is 
followed  by  an  intermission,  lasting  one  or  two  days,  which,  in  turn,  is 
succeeded  by  a  rapid  rise  and  continuous  fever,  lasting  about  four  days, 
which  falls  usually  by  crisis.  It  is  more  seldom  for  the  fever  to  rise  by 
gradual  remission  or  for  it  to  start  with  a  sudden  unchecked  rise. 
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Camphoric  Acid  as  a  Prophylactic  for  Urinary  Fever, — Freuden- 
BERG  (Septi^me  session  de  V association  francaise  de  urologie,  Paris, 
1903)  states  that  when  he  first  practised  the  Bottini  operation  he  fre- 
quently had  cases  that  developed  urinary  fever — a  complication  alarm- 
ing to  the  patient  and  disagreeable  to  the  surgeon,  as  it  varies  in  severity 
from  a  simple  and  relatively  benign  urinary  fever  to  a  true  pyaemia  in 
which  the  prognosis  of  necessity  became  extremely  grave.  Clinical 
experience  has  shown  that  the  internal  administration  of  quinine, 
salol,  urotropin,  methylene  blue,  etc.,  is  absolutely  without  benefit, 
but  that  camphoric  acid  in  three-grain  doses,  beginning  some  days 
before  and  continuing  for  some  days  after  the  operation,  is  an  admirable 
prophylactic. 

Intravesical  Injections  of  Iodoform  in  the  Treatment  of  Ammoniacal 
Cystitis. — Freudenberg  (Septidme  session  de  r Association  frangaise 
de  urologie,  Paris,  1903)  states  that  while  nitrate  of  silver  and  other 
agents  have  their  principal  action  upon  the  bladder  wall,  the  iodoform 
acts  almost  entirely  in  modifying  the  alkalinity  of  the  urine,  and,  there- 
fore, its  use  is.  not  indicated  in  those  cases  of  cystitis  with  acid  urine 
nor  in  vesical  tuberculosis.  Its  action  is  rapid.  After  one  or  more  injec- 
tions the  masses  of  ropy  pus  and  the  ammoniacal  odor  disappear,  the 
pain  becomes  less  severe,  and  the  desire  to  urinate  frequently  less 
urgent,  while  a  cystoscopic  examination  will  show  that  the  mucous 
membrane  is  much  less  hyperaemic  than  before  the  injections  were 
begun.  The  dose  should  be  0.3,  suspended  in  glycerin,  and  then  well 
diluted  with  some  bland  fluid,  such  as  boric  acid  solution,  and  injected 
about  every  other  day;  but  care  should  be  taken  to  closely  watch  the 
patient,  and  at  the  first  sign  of  intoxication  the  treatment  should  be 
stopped. 
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Wounds  of  the  Stomach  by  Fire-arms. — Forgue  and  Jeanbrau 
(Revue  de  chir.,  1903,  No.  12),  after  an  admirable  and  most  complete 
review  of  the  entire  literature  of  this  subject,  state  that  every  case 
demands  immediate  operative  interference  for  its  relief.  This  should 
consist  in  a  median  supraumbilical  laparotomy,  followed  by  an  explo- 
ration of  the  anterior  surface  of  the  stomach,  the  liver,  the  neighboring 
coils  of  intestine,  the  spleen,  all  the  accessible  portion  of  the  diaphragm, 
and  the  posterior  surface  of  the  stomach.  All  visceral  wounds  should 
then  be  closed  by  suture,  the  toilette  of  the  peritoneum  carefully  com- 
pleted, and  then  the  abdominal  wound  closed  after  proper  provision 
for  drainasre  has  been  made. 


Osteomyelitis  of  the  Ooccsrx. — Monnier  (Rev.  de  orthopSdie,  1904, 
No.  2)  refers  first  to  the  interesting  article  by  Grisel  in  the  November 
issue  of  this  Journal  on  the  "Primary  Acute  Osteomyelitis  of  the  Ver- 
tebrae," in  which  he  refers  in  detail  to  the  forty-three  cases  of  this  dis- 
ease which  presented  themselves  for  treatment  at  Kirmisson's  clinic. 
In  this  series  is  included  a  note  of  six  cases  in  which  the  sacrum  was 
involved,  and  the  seriousness  of  the  disease  may  well  be  appreciated, 
for  of  these  cases  not  one  made  a  recovery.  Monnier  notes  in  detail 
one  case  in  which  the  coccyx  was  involved,  but  which  made  a  good 
recovery  after  operative  interference. 

Penetrating  Wounds  of  the  Heart ;  Suture ;  Death. — Vince  (Jour, 
de  chir.  et  annales  de  la  soc.  beige  de  chir.,  1903,  No.  7)  states  that 
the  external  wound  was  in  the  fifth  left  intercostal  space,  in  the 
parasternal  line,  horizontal  in  its  direction,  and  2.5  cm.  long.  Its 
borders  were  clean-cut,  no  bleeding  externally  nor  bloody  expectora- 
tion, no  subcutaneous  emphysema;  the  edges  of  the  wound  were  closely 
approximated;  the  left  side  of  the  chest  moved  but  little  during  respi- 
ration. On  proceeding  to  the  examination  of  the  chest  there  was  found 
dulness  upward  to  the  inferior  angle  of  the  scapula  with  all  of  the  phys- 
ical signs  of  a  vast  pleural  effusion.  An  operation  being  decided  upon, 
an  incision  was  made  with  its  superior  border  corresponding  to  the 
wound,  the  internal  border  corresponding  to  the  left  edge  of  the  sternum 
and  the  inferior  border  corresponding  to  the  superior  edge  of  the  eighth 
rib.  This  hinge-like  skin-flap  with  the  underlying  cellular  tissue  was 
dissected  backward.  Then  in  the  seventh  interspace  was  found  a 
gaping  wound  from  which  air  and  blood  escaped  with  the  respiratory 
movements.  A  musculo-osseous  flap  was  then  made,  and  the  fifth, 
sixth,  and  seventh  costal  cartilages  were  cut.  After  turning  them  back 
the  pleura  was  freely  incised  and  found  filled  with  blood,  partially 
clotted.  At  each  expiration  the  pericardium  appeared  in  the  wound. 
The  lung  was  found  retracted  toward  the  vertebrae  upon  its  hilum. 
The  pleura  was  rapidly  cleansed,  and  then  the  2-c.m.-long  wound  in 
the  pericardium  was  plainly  visible.  Upon  separating  the  edges  of  the 
pericardial  wound,  it  was  found  that  there  was  a  wound  near  the  apex 
of  the  left  ventricle,  from  which  the  blood  "foamed"  at  each  diastole. 
This  wound  in  the  ventricle  was  closed,  using  an  intestinal  needle 
and  No.  2  silk,  with  three  interrupted  sutures,  one  of  which  per- 
forated a  coronary  branch,  necessitating  its  ligation.  All  hemorrhage 
being  arrested,  the  pericardium  was  washed  out  and  then  closed  with 
catgut  sutures  without  drainage.     The  wound  was  then  closed,  and 
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the  patient  returned  to  bed,  being  much  shocked.  Salt  solution  and 
stimulants  were  freely  used,  but  without  avail,  death  following  two 
days  later. 

Some  points  in  this  case  would  seem  to  merit  further  attention.  1. 
In  regard  to  the  difficulty  of  making  a  diagnosis.  The  most  of  the 
physical  signs  and  symptoms  presented  by  this  case  were  simply  of  the 
presence  of  an  intrathoracic  hemorrhage,  but  the  organ  that  was  in- 
jured could  not  with  certainty  be  discovered  without  operative  inter- 
ference. The  only  possible  diagnosis  was  one  of  rapidly  increasing 
hsemothorax,  which  demanded  an  immediate  operation  for  its  relief. 
2.  The  patient  bore  chloroform  anaesthesia  very  well.  3.  The  horse- 
shoe-shaped flap  with  the  temporary  resection  of  the  costal  cartilages 
proved  valuable  in  that  it  widely  exposed  the  field  of  operation.  4.  In 
all  cases  of  suture  of  the  pericardium  one  should  free  the  mediastinal 
portion  of  the  pleura  that  is  in  contact  with  the  pericardium,  so  that  a 
separate  suture  of  these  two  serous  membranes  can  be  made,  which 
tends  to  limit  the  chances  of  their  being  eventually  infected.  5.  The 
pericardium  was  not  drained,  and  it  would  seem  to  be  best  not  to  do  so 
unless  there  existed  some  especial  indication,  for  drainage  is  an  essen- 
tial factor  in  the  production  of  pericardial,  adhesion,  and  it  does  not 
prevent  infection.  The  greater  number  of  the  fatal  cases  are  those  in 
which  drainage  was  employed.  However,  drainage  of  the  pleura  is 
usually  indicated  by  reason  of  the  great  ease  with  which  this  membrane 
becomes  infected.  This  marked  liability  to  infection  is  without  doubt 
the  greatest  danger  in  all  cases  of  cardiac  wound. 
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Adrenalin  in  Gastrointestinal  Hemorrhages. — Dr.  M.  H.  Schles- 
INGER  has  successfully  treated  two  patients  suffering  from  hemorrhage 
of  the  alimentary  tract  by  adrenalin  given  internally.  The  first  patient 
was  a  hsemophile,  with  severe  intestinal  hemorrhage.  Six  minims  of  a 
1  :  1000  solution,  given  every  hour,  caused  a  cessation  of  the  bleeding. 
In  twenty-four  hours  the  patient  took  7^  drachms  of  the  solution.  After 
further  administration  of  the  agent,  in  connection  with  gelatin,  a  drop 
of  blood  obtained  by  puncture  coagulated  at  once.  The  second  patient 
suffered  from  essential  purpura,  with  bleeding  from  various  mucous 
membranes,  especially  that  of  the  stomach.  This  was  stopped  by  the 
administration  of  adrenalin  given  as  in  the  first  case.  The  author  has 
employed  the  drug  in  various  other  forms  of  alimentary  hemorrhage, 
with  invariable  success.  Haemoptysis,  on  the  other  hand,  is  not  in- 
fluenced by  this  treatment.  Internal  administration  of  adrenalin  has 
no  effect  upon  blood  pressure. — La  semaine  medicale,  1904,  No.  11,  p.  86, 
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Tincture  of  Horse-chestnut  in  Hemorrhoids. — Dr.  de  Veney  recom- 
mends the  tincture  of  the  horse-chestnut  in  all  forms  of  this  affection. 
Its  first  effect  is  to  lessen  the  pain,  which  it  does  after  a  few  doses,  but 
if  permanent  results  are  to  be  accomplished  the  remedy  must  be  con- 
tinued for  some  time  after  the  cessation  of  the  pain.  The  dosage  should 
be  at  least  10  drops  in  a  little  water  before  the  two  principal  meals  of  the 
day,  but  the  dose  should  be  regulated  according  to  the  intensity  of  the 
symptoms.  When  these  are  severe  and  accompanied  by  marked  turges- 
cence  of  the  tumors,  20  to  30  drops  may  be  given,  which  quantity  should 
be  gradually  lessened  as  the  pam  ameliorates.  In  cases  with  mucoid 
and  dysenteric  stools,  blood,  and  tenesmus,  the  drug  should  be  given 
with  equal  parts  of  tincture  of  aloes  or  in  connection  with  a  pill  of  y^^  of 
a  grain  of  silver  nitrate  taken  night  and  morning.  For  patients  with 
intestinal  atony  and  constipation  equal  parts  of  tincture  ot  nux  vomica 
should  be  given  as  an  adjunct.  The  medicament  may  also  be  applied 
locally  in  an  ointment,  but  its  effects  are  not  so  marked  when  used  thus 
as  when  given  internally.  Tincture  of  horse-chestnut  is  also  useful  in 
varices  oi  the  legs  and  in  congestive  disorders  of  the  pelvis,  such  as 
inflammation  of  the  neck  of  the  bladder,  prostatitis,  proctitis,  and 
uterine  congestion. — Journal  de  medecine  de  Paris,  1904,  No.  13,  p.  126. 

Electricity  in  Habitual  Constipation  and  Mucomembranous  Colitis. 
— M.  Delherm  has  used  in  constipation  a  galvano-faradic  current 
of  over  50  milliamperes  with  good  results.  In  46  out  of  53  patients 
he  has  brought  about  regular  spontaneous  defecations  and  has  modi- 
fied the  constipation,  both  quantitatively  and  qualitatively.  Of  16 
patients  whose  stools  contained  mucus  this  morbid  condition  disap- 
peared in  13  and  was  ameliorated  in  3.  In  all  cases  an  increase  of 
weight  was  noted.  The  results  obtained  lasted  permanently  in  36  of 
the  cases.  Cases  of  mucomembranous  colitis  were  usually  benefited 
by  the  treatment,  the  constipation  disappearing  and  the  mucus  becom- 
ing less  in  quantity.  M.  Zimmern  employs  in  membranous  colitis  a 
constantly  varying  continuous  current  with  a  long  sinusoidal  curve. 
With  this  he  obtains  satisfactory  results,  both  immediate  and  remote. 
The  membrane,  the  pain,  and  the  constipation  disappear  in  order. 
Dieting  has  no  part  in  the  treatment.  Laxatives  are  given  (castor  oil  or 
an  enema),  if  necessary,  about  once  in  five  days  until  the  stools  appear 
spontaneously.  A  regular  hour  for  defecation  is  insisted  upon,  and  at 
this  time  a  small  enema  of  cold  water  may  be  given,  so  as  to  excite  the 
rectal  reflex.  The  author  does  not  consider  that  the  electric  current 
excites  the  intestinal  musculature,  but  that  it  acts  upon  the  vascular 
supply  of  the  bowel  through  the  solar  system. — La  presse  medicale,  1904, 
No.  27,  p.  215. 

Sulphanilic  Acid  in  Catarrhs  of  Mucous  Membranes  — M.  Vautri 
states  that  this  agent  relieves  acute  laryngitis  and  causes  the  pain  of 
otitis  media  to  disappear  rapidly.  The  neuralgic  pains  accompanying 
inflammations  of  tne  various  mucous  membranes  rapidly  disappear 
under  its  administration,  but  in  true  neuralgias  the  drug  is  useless.  In 
chronic  conditions  it  may  be  given  for  considerable  lengths  of  time,  but 
in  these  it  is  less  effective  than  in  acute  inflammations.  When  taken  in 
doses  of  from  15  to  20  grains  per  day  for  several  weeks,  it  causes  no 
digestive  or  other  disturoance,  except  at  times  a  slight  diarrhoea,     In 
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acute  coryza  a  dose  of  J^  to  1  drachm  is  effective  within  two  hours.  The 
following  is  a  good  formula  for  the  administration  of  the  drug:  Pure 
sulphanuic  acid,  10  parts;  sodium  carbonate,  8^  parts;  distilled  water, 
200  parts :  from  5  to  10  drachms  daily,  preferably  in  two  doses. — Journal 
de  midedne  de  Paris,  1904,  No.  11,  p.  103. 

A  New  Treatment  for  Asthma. — Dr.  Saenger  has  reported  good 
results  from  the  treatment  of  asthma  by  means  of  respiratory  exercises. 
He  bases  his  theory  upon  the  facts  that  the  instinctively  deep  respira- 
tions during  an  asthmatic  attack  augment  the  dyspnoea.  During  the 
attack  the  lung  is  the  seat  of  an  acute  emphysema  and  of  an  alveolar 
distention  which  result  in  a  diminution  of  the  movements  of  the  thorax. 
The  deep  inspirations  made  by  the  patient  increase  the  quantity  of 
residual  air,  and  this  also  increases  the  immobility  of  the  chest  wall  and 
exaggerates  the  dyspnoea.  To  combat  this  the  patient  ought  to  inspire 
as  little  air  as  possible  and  to  make  his  expirations  as  long  and  as  slow  as 
he  is  able.  Few  and  shallow  inspirations  and  long  and  effortless  expira- 
tions are  to  be  attempted.  The  patient  is  advised  thus,  and  is  told  that 
there  is  no  danger  of  asphyxia.  The  slow  and  prolonged  expiration  is 
difficult,  arid  the  patient  is  told  to  whistle  for  three  or  four  seconds 
before  taking  a  shallow  inspiration,  or  to  count  in  a  loud  voice  up  to 
five  and  then  inspire  and  to  continue  this  scheme  for  ten  or  fifteen 
minutes.  Certain  cases  are  able  to  count  as  high  as  ten  before  inspiring. 
Another  advantage  of  the  method  is  that  it  takes  the  patient's  mind 
from  his  dyspnoea.     Between  attacks  it  is  advisable  for  the  patient  to 

Eractise  the  procedure  daily  for  fifteen  minutes.  With  practise  it 
ecomes  possible  to  count  even  to  forty  before  taking  an  inspiration. 
The  author  has  employed  the  treatment  in  1 1  cases,  in  9  of  which  it  has 
achieved  remarkable  results;  the  habitual  respiratory  oppression  was 
greatly  lessened  or  disappeared  entirely,  the  intervals  between  attacks 
were  lengthened,  and  at  the  same  time,  the  bronchitis  and  emphysema 
were  favorably  influenced. — Milnchener  medicinische  Wochenschrift, 
1904,  No.  8,  p.  335. 

The  Treatment  of  Alopecia  Areata. — M.  Charmeil  recommends  the 
following  treatment:  In  marked  cases  the  entire  scalp  should  be  clipped. 
Pure  acetic  acid  should  be  applied  to  the  bare  areas  by  means  of  a 
small  cotton  swab.  This  should  be  quickly  applied  and  the  seat  of  the 
application  at  once  dried  with  cotton.  The  skin  immediately  becomes 
blanched,  but  within  a  few  days  an  intense  redness  appears  and  some- 
times a  small  blister;  after  several  days  the  skin  resumes  its  normal 
appearance.  The  patient  should  be  given  a  prescription,  which  is  to  be 
applied  with  friction  every  two  or  three  days,  such  as  follows:  Ether, 
6  drachms;  chloral  hydrate,  15  to  60  grains;  crystalline  acetic  acid,  8 
to  30  grains.  This  maintains  the  counterirritation  of  the  skin.  Other 
counterirritants,  such  as  chrysarobin,  tincture  of  iodine,  croton  oil,  or 
solutions  of  carbolic  acid,  may  be  employed.  In  rebellious  cases  some 
vesicant  in  the  form  of  a  plaster  may  be  applied,  and  the  raw  surface 
touched  with  silver  nitrate  solution,  1:15.  Care  should  be  exercised  not 
to  blister  so  deeply  as  to  cause  cicatrices.  The  whole  scalp  should  be 
shampooed  twice  a  week  and  a  solution  analogous  to  the  following 
rubbed  in:  Alcohol,  90  per  cent.,  300;  tincture  of  lavender,  100;  tinc- 
ture^ofjjmelissa,  100;  mercury  bichloride,  0.006;  tincture  of  cantharides, 


OBSTETRICS.  175 

15;  chloral  hydrate,  5;  castor  oil,  2.  In  addition,  the  employment  of 
massage,  vigorous  brushing,  and  faradization  are  useful. — Journal  de 
midecine  de  Paris,  1904,  No.  14,  p.  138. 

Arsenous  Acid  in  Sleeping  Sickness. — M.  A.  Laveran  states  that 
arsenous  acid,  which  has  given  favorable  results  in  the  treatment  of  this 
disease,  will  cause  the  trypanosoma  to  disappear  temporarily,  at  least, 
from  the  blood  of  infected  rats.  The  proper  dose  is  one  part  for  each 
20,000  of  the  animal's  weight.  Smaller  dosage  than  this  produces  an 
incomplete  effect  or  none  at  all.  A  solution  containing  1  gram  of  arsen- 
ous acid  and  the  same  quantity  of  sodium  carbonate  to  500  grams  of 
distilled  water  is  used.  Possibly  this  treatment  might  be  applicable  to 
human  beings  infected  with  the  parasite  in  the  phase  of  tne  affection 
which  precedes  the  appearance  of  nervous  disturbances.  It  is  better  to 
give  large  doses  at  intervals  than  smaller  daily  doses,  as  has  hitherto 
been  the  custom. — La  semaine  medicale,  1904,  No.  9,  p.  68. 

Treatment  of  Neuralgia. — Dr.  Bastie  reports  remarkable  results 
from  the  following  treatment.  He  uses  extract  of  valerian,  3;  hyoscya- 
mine,  0.045,  or  extract  of  hyoscyamus,  0.75;  morphine  hydrochlorate, 
0.15.  These  formulae  are  made  up  in  pill  form,  and  one  pill  is  given  at 
nine  or  ten  o'clock  in  the  evening  and  a  second  a  half  hour  later.  A 
third  is  given  at  five  in  the  morning  and  a  fourth  at  eight.  These  are 
sufficient  to  relieve  the  pain  completely.  If  there  is  a  recurrence  the 
patient  may  take  a  pill  each  morning  and  evening  for  eight  days.  All 
neuralgias,  when  uncomplicated,  yield  to  this  treatment.  Between  the 
attacks  15  grains  of  c|uinine  are  administered  twice  a  day.  When  there 
is  congestion  of  the  involved  nerve  the  treatment  is  supplemented  by 
leeches  applied  at  the  point  of  emergence. — Revue  francaise  de  m^decine 
et  de  chirurgie,  1904,  No.  7,  p.  161. 
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Induced  Labor,  with  Especial  Reference  to  the  Permanent  Results 
for  the  Children. — Lorey  (Archiv  fur  Gynakologie,  Band  Ixxi.,  Heft  2, 
1904)  contributes  an  interesting  ana  instructive  paper  upon  this  subject. 
The  most  frequent  indication  for  the  induction  of  labor  is  contraction 
of  the  pelvis,  and  Lorey  reports  the  results  of  100  cases. 

The  most  frequent  variety  of  contracted  pelvis  was  the  flat  rachitic; 
next  in  frequency,  the  justo-minor,  and  after  that  the  irregularly  con- 
tracted pelvis.    Of  these  100  children,  74  were  born  living,  or  74  per 
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cent.  Of  these  19  per  cent,  died  during  the  first  ten  days  of  Ufe;  60  per 
cent,  left  the  hospital  living.  The  subsequent  history  of  56  children 
was  obtained  after  they  left  the  hospital,  and  71.5  per  cent,  of  these 
children  survived  the  first  year.  Of  51  illegitimate  children,  78.5  per 
cent,  lived  through  the  first  year. 

These  operations  were  performed  upon  83  women,  88  per  cent,  of 
whom  recovered  without  fever.  One  patient  died  of  septic  infection; 
the  mortality  of  the  mothers  was  1.2  per  cent. 

Observation  shows  that  the  induction  of  labor  in  contracted  pelvis  is 
most  successful  in  the  interests  of  mother  and  child  if  it  be  not  too  long 
postponed  and  if  the  pelvis  is  but  slightly  contracted.  In  the  interests 
of  the  child  it  should  not  be  induced  before  the  thirty-fifth  week  of 
gestation,  and  it  must  be  considered  as  fatal  to  the  child  before  this 
time  as  is  craniotomy. 

Pregnancy  was  also  interrupted  in  thirty-seven  cases  because  of 
some  disease  of  the  mother.  Fourteen  of  these  cases  had  eclampsia, 
6  nephritis,  3  disease  of  the  heart,  6  placenta  prsevia,  4  obstinate 
dyspnoea,  1  goitre,  2  polyhydramnios,  1  carcinoma,  and  1  infection 
of  the  bladder  produced  by  pressure  of  the  head  upon  the  urethra. 

The  mortality  among  these  children  was  36.8  per  cent.,  while  63  per 
cent,  left  the  hospital  living.  So  far  as  could  be  traced,  70  per  cent,  of 
these  children  died  during  the  first  year  of  life,  while  but  30  per  cent, 
survived  the  first  year.  It  was  estimated  that  in  all  but  15.8  per  cent, 
of  the  children  remained  alive  at  the  end  of  the  first  year. 

Lorey  would  not  advise  the  induction  of  labor  in  contracted  pelvis 
where  the  internal  anteroposterior  diameter  was  7  cm.  or  less.  Where 
the  internal  anteroposterior  diameter  varied  from  8  to  10  cm.  induced 
labor  is  indicated  when  the  patient's  history  shows  a  marked  dispropor- 
tion between  the  head  and  the  pelvis.  In  these  cases  the  operation 
should  be  done  before  the  thirty-sixth  week.  The  use  of  bougies  or 
elastic  dilators  is  advised.  In  cases  where  much  interference  is  prac- 
tised, the  prophylactic  injection  of  antistreptococcic  serum  is  recom- 
mended. In  all  serious  diseases  affecting  the  mother,  labor  should  not 
be  induced  in  the  interests  of  the  child. 


Nephrotomy  in  Eclamptic  Anuria. — In  the  Zentralhlatt  fiir  Gyna- 
kologie,  No.  15, 1904,  Sippel  reports  the  case  of  a  multipara,  aged  thirty- 
five  years,  who  had  eclampsia  and,  after  the  delivery  of  the  child, 
anuria,  which  did  not  yield  to  treatment. 

Upon  autopsy,  a  condition  of  both  kidneys  was  found  resembling 
glaucoma.  The  case  seems  one  in  which  incision  of  the  kidney  or 
decapsulation  might  have  given  good  results. 

Labor  Complicated  by  Fracture  of  the  Pelvis. — In  the  Archiv  fiir 
Gyndkologie,  Band  Ixxi.,  Heft  2,  1904,  Bosse  describes  the  case  of  a 
patient  who  had  once  tried  to  commit  suicide  by  throwing  herself  from 
a  window  upon  a  pavement.  She  had  fallen  upon  the  left  femur  and 
ischium.  The  patient  was  pregnant  at  the  time,  had  incomplete  abor- 
tion, which  was  terminated  by  curetting.  She  had  incontinence  of 
urine  and  feces,  with  atrophy  of  the  lower  extremities,  and  after  four 
months'  treatment  was  able  to  leave  the  hospital,  a  positive  diagnosis 
of  fracture  of  the  pelvis  never  having  been  made.  The  patient  made  a 
gradual  recovery  and  was  able  to  sit  and  walk  without  pain. 
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Slie  was  afterward  admitted  pregnant  and  at  full  term,  and,  as  deliv- 
ery failed,  hysterotomy  was  performed.    She  made  a  good  recovery. 

On  examination  she  was  found  to  be  markedly  rachitic,  with  an 
external  conjugate  of  18.5  cm.;  the  left  tuberosity  of  the  ischium  was 
1  cm.  higher  than  the  right.  The  diagonal  measurements  of  the  pelvis 
were  unequal,  the  conjugate  diameter  being  8  cm.  and  the  true  conju- 
gate 5.5  cm. 

A  radiogram  of  the  pelvis  was  obtained,  when  the  right  half  was 
found  normal.  The  left  half  of  the  pelvis  seemed  to  be  higher  than 
the  right,  and  the  pelvic  girdle  was  broken  by  three  fractures.  One 
had  extended  through  the  left  sacroiliac  synchondrosis,  one  horizon- 
tally through  the  pelvis,  and  a  third  between  the  ischium  and  pubes. 
An  exostosis  had  developed,  and  the  sacrum  seemed  to  be  much  short- 
ened. There  had  also  been  injury  to  the  last  three  lumbar  vertebrae. 
The  case  would  be  considered  by  some  writers  upon  the  subject  as  a 
double  vertical  fracture. 


Treatment  of  Retroversion  of  the  Gravid  Uterus. — Herman  (British 
Medical  Journal,  April  16, 1904)  reviews  the  pathology  of  this  condition, 
and  quotes  the  statistics  from  the  London  Hospital  and  from  St.  Bar- 
tholomew's Hospital.  In  the  former  institution,  from  1885  to  1893, 
there  were  79  cases  of  retroversion  of  the  pregnant  uterus.  In  74  cases, 
40  showed  spontaneous  ascent  of  the  womb  when  the  patient  was  kept 
recumbent  and  the  bladder  emptied.  In  33  patients  the  uterus  was 
manually  replaced.  Two  cases  aborted;  in  both  the  uterus  had  been 
replaced.  Two  died  from  toxaemia.  In  1  case  a  water-bag  was  used 
to  replace  the  uterus,  and  it  is  questionable  whether  it  produced  an 
effect. 

At  St.  Bartholomew's  Hospital,  from  1881  to  1892,  there  were  42 
cases,  in  25  of  which  the  bladder  was  emptied  and  the  uterus  easily 
replaced.  In  2  cases  attempts  at  reposition  failed,  but  the  bladder  was 
frequently  emptied,  and  the  uterus  afterward  assumed  a  normal  posi- 
tion spontaneously.  In  2  cases  abortion  was  induced,  and  3  cases 
aborted  spontaneously.  Two  died  from  the  effects  of  retention  of  urine 
on  the  bladder  and  kidneys. 

In  these  two  hospitals  there  were  115  cases,  with  5  abortions,  or  1  in 
23.    This  is  about  one-fourth  of  the  usual  frequency  of  abortion. 

Herman  believes  that  practically  the  only  danger  from  retroversion 
of  the  gravid  uterus  results  from  the  retention  of  urine.  He  considers 
the  one  necessary  treatment  the  frequent  use  of  the  catheter. 

He  has  never  seen  a  case  of  retroversion  in  the  gravid  uterus  where 
the  womb  could  not  be  pushed  up.  He  believes  that  the  finger  carried 
into  the  rectum  is  most  efficient  in  bringing  about  this  result.  He  sees 
no  occasion  under  any  circumstances  to  resort  to  abdominal  section. 

Death  from  Pulmonary  Clot  following  Operation  for  Ectopic  Ges- 
tation.— Hind  (British  Medical  Journal,  April  16,  1904)  reports  the 
case  of  a  multipara  who  was  operated  upon  while  in  a  desperate  condi- 
tion for  ruptured  ectopic  gestation.  There  had  been  free  hemorrhage 
with  the  discharge  of  much  blood  into  the  abdomen.  Eleven  days  after 
the  operation  the  patient  seemed  quite  well,  except  that  the  breathing 
was  more  rapid  than  normal  and  the  pulse  somewhat  feeble.  Without 
apparent  cause  she  suddenly  collapsed  and  died. 
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At  autopsy  the  wound  was  healed,  there  was  no  sign  of  septic  infec- 
tion, the  peritoneum  was  healthy,  and  the  stump  of  Fallopian  tube  was 
firmly  closed  by  the  silk  ligature.  The  pulmonary  artery  contained  a 
large  clot,  laminated  on  section,  and  hollow  in  parts. 
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.Treatment  of  Cervical  Metritis. — Richelot  {La  gynScologie,  1904, 
No.  2),  reviewing  the  result  of  his  treatment  of  glandular  endocervicitis 
with  caustics,  admits  that  the  results  as  regards  subsequent  cicatrization 
have  not  been  satisfactory,  although  he  claims  that  after  the  lapse  of  six 
months  or  a  year  the  cervix  will  be  restored  to  a  normal  condition. 

Epithelioma  Developing  from  the  Stump  of  a  Polypus. — Croisier 
(La  gynScologie,  1904,  No.  2)  reports  a  case  of  intrauterine  polypus,  the 
stump  of  which  was  situated  so  high  up  in  the  uterine  cavity  that  he  could 
not  excise  it  per  vaginam.  Fragments  of  the  growth  removed  for  ex- 
amination were  pronounced  by  the  pathologist  to  be  epitheliomatous,  so 
that  he  decided  to  extirpate  the  uterus.  As  the  cervix  appeared  to  be 
healthy,  supravaginal  amputation  was  performed  instead,  the  patient 
making  a  good  recovery. 

Examination  of  the  specimen  showed  that  the  neoplasm  was  a  fibro- 
myoma,  the  stump  of  which  showed  well-marked  cancerous  infiltration 
involving  the  subjacent  muscular  tissue.  The  writer  properly  questions 
the  wisdom  of  leaving  the  cervix,  under  the  circumstances. 

Referring  to  the  supposed  infrequency  of  cancer  and  fibromyoma  in 
the  same  uterus,  he  reports  four  cases  in  which  the  two  conditions  were 
associated.  In  his  opinion  a  fibroid  uterus  forms  a  favorable  soil  for 
the  development  of  malignant  disease,  probably  due  to  the  endometritis 
which  is  generally  present. 

Radical  Cure  of  Cancer  of  the  Uterus. — Barozzi  (La  gynScologie, 
1904,  No.  2),  after  analyzing  the  statistics  of  abdominal  and  vaginal 
extirpation  of  the  cancerous  uterus,  asks  how  long  a  time  should  elapse 
before  a  patient  is  pronounced  cured.  He  concludes,  with  Winter,  that 
five  years  should  be  regarded  as  the  limit,  though  recurrence  has  been 
noted  as  late  as  seven  or  eight  years  after  operation. 

Myomectomy  versus  Hysterectomy. — Batigne  (La  gynicologie,  1904, 
No.  2)  concludes  a  paper  on  this  subject,  with  the  statement  that  the 
conservative  operation  should  be  confined  to  cases  of  single  tumors  in 
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young  subjects,  especially  when  the  patient  has  expressed  a  strong 
desire  to  have  the  uterus  preserved  in  the  hope  of  future  pregnancy; 
also  in  cases  in  which  the  presence  of  the  neoplasm  in  a  pregnant 
uterus  is  a  menace  to  the  continuance  of  pregnancy  and  the  subsequent 
delivery. 

Cysts  of  the  Clitoris. — Cazin  {La  gynicologie,  1904,  No.  2)  reports 
a  case  in  which  he  removed  a  large  pedunculated  tumor  which  grew 
from  the  prepuce  of  the  clitoris.  It  was  polycystic,  the  cysts  being  lined 
with  prismatic  epithelium  and  containing  a  viscous  fluid.  In  the  dis- 
cussion of  this  paper  before  the  French  Surgical  Congress  similar  cases 
were  reported  by  Temoin  and  T^denat. 

Cancerous  Degeneration  of  a  Uterine  Fibroid. — Franchomme  {Soc. 
des  sciences  medi  de  Lille)  reports  the  case  of  a  patient,  aged  sixty-four 
years,  with  metrorrhagia,  who  several  years  before  had  had  a  uterine 
polypus  removed.  On  entrance  to  the  clinic  a  large  bleeding  neoplasm 
presented  at  the  os  externum.  The  diagnosis  of  epithelioma  was  made 
and  the  growth  was  removed.  Microscopically  it  was  found  to  be  com- 
posed of  fibromuscular  tissue  filled  with  masses  of  pavement  epi- 
thelium. 

The  writer  comments  on  Richelot's  advice  always  to  perform  total 
hysterectomy,  in  order  to  avoid  possible  cancerous  degeneration  of  the 
cervix. 


Congenital  Anomaly  of  the  Fallopian  Tubes. — Ronsse  (Annalesde 
la  soc.  de  Tried,  de  Gand)  reports  the  case  of  a  woman,  aged  twenty-six 
years,  who  had  menstruated  regularly  since  the  age  of  sixteen,  though 
the  periods  were  scanty  and  painful.  She  had  been  married  six  years 
without  conceiving.  The  uterus  was  normal,  the  os  being  small.  Divul- 
sion  and  curettement  were  performed  without  the  desired  results.  A 
year  later  the  abdomen  was  opened  on  account  of  persistent  pain  and 
evidence  of  ovarian  disease.  Both  ovaries  were  removed  for  cystic 
degeneration.  The  tubes  were  normal  as  far  as  their  distal  ends, 
where  they  terminated  in  a  cul-de-sac,  both  fibrinated  ends  being 
wanting.  There  was  no  evidence  of  inflammation  in  or  around  the 
tubes. 

The  writer  regards  this  anomaly  as  a  proof  of  the  dual  origin  of 
Miiller's  ducts,  the  proximal  part  of  the  tube  formed  by  the  invagination 
of  the  peritoneal  epithelium  being  absent,  while  the  distal  portion  devel- 
oping from  the  Wolffian  canal  was  normal. 

Vaporization  of  the  Uterus. — Hautke  (Zeitschrift  fiir  Geb.  u.  Gyn., 
Band  xlix..  Heft  2),  in  a  recent  discussion  of  this  subject  before  the 
Berlin  Obstetrical  Society,  stated  that  this  method  of  treatment  was  not 
free  from  danger,  since  he  had  known  of  two  fatal  cases.  The  indica- 
tions, he  believes,  are  limited,  being  confined  to  those  cases  in  which 
all  other  methods  of  treatment  had  failed,  especially  untractable  climac- 
teric hemorrhages.  The  writer  always  satisfies  himself  that  he  has  not 
to  deal  with  an  atrophic  or  thin-walled  uterus  before  introducing  steam 
into  it,  and  is  sure  that  ample  dilatation  of  the  cervix  is  maintained. 
Submucous  fibromyomata  form  a  contraindication,  and  he  never 
employs  this  method  of  treatment  in  young  subjects. 
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Mackenrodt,  in  continuing  the  discussion,  held  that  vaporization  was  a 
distinct  step  backward  in  gynecological  therapeutics,  to  be  included  in  the 
same  class  with  cauterization  with  chloride  of  zinc.  He  had  been  obliged 
to  extirpate  several  uteri  for  hsematometra  due  to  cicatricial  contraction 
of  the  cervix  following  such  treatment.  Climacteric  hemorrhages,  if  not 
due  to  malignant  disease,  are  referable  to  arterial  sclerosis.  How  this 
condition  could  be  cured  by  destruction  of  the  endometrium  he  could  not 
understand.  Total  extirpation  of  the  uterus  is  not  only  safe,  but  more 
scientific  in  cases  of  recurrent  bleeding.  With  submucous  fibroids 
repeated  curettement  is  better  than  vaporization,  while  if  the  hemor- 
rhage is  due  to  adnexal  disease  the  latter  treatment  is  certainly  useless. 

The  speaker  did  not  find  that  the  great  expectations  which  had  been 
held  in  regard  to  the  intrauterine  use  of  steam  had  been  realized,  but 
in  isolatea  cases  of  haemophilia  he  acknowledged  that  it  might  be 
indicated,  though  he  had  never  met  with  one  himself. 

Czempin  said  that  he  had  used  steam  at  a  temperature  of  100°  to 
101°  C.  for  three  minutes  with  marked  benefit,  and  had  never  seen 
stenosis  follow.  He  had  always  made  it  a  practice,  however,  to  pass 
sounds  for  six  weeks  afterward,  in  order  to  insure  patency  of  the 
cervical  canal.  He  disagreed  with  Mackenrodt  with  regard  to  arterio- 
sclerosis as  a  cause  of  climacteric  hemorrhages,  and  in  any  case  the  effect 
of  vaporization  was  to  contract  bloodvessels  and  to  cause  shrinkage  of 
the  uterine  parenchyma,  as  well  as  the  endometrium. 

Appendicitis  Complicated  by  Ectopic  Gestation. — Temoin  (La  gynS- 
cologie,  1904,  No.  2)  reports  two  cases  of  acute  appendicitis  associated 
with  extrauterine  pregnancy.  In  both  the  latter  condition  was  not 
suspected,  as  the  symptoms  pointed  clearly  to  perforation  of  the  appen- 
dix. In  both  it  was  necessary  to  resort  to  median  laparotomy,  as  the 
ordinary  lateral  incision  did  not  give  sufiicient  room.  The  diseased 
appendix  and  ectopic  sac  were  fused  together.  One  operation  was 
performed  on  the  fourth  and  the  other  on  the  fifth  day  after  the  initial 
attack,  vaginal  drainage  being  employed.     Both  patients  recovered. 

Endothelioma  of  the  Cervix  Uteri  — Kiechgessner  (Zeitschrift  fiir 
Geb.  u.  Gyn.,  Band  xlix..  Heft  2)  concludes  an  article  on  this  subject  as 
follows :  Contrary  to  the  opinion  of  Gebhard,  young  subjects  are  more 
apt  to  be  attacked  with  this  disease  than  old.  Endothelioma  may 
develop  in  nulliparae  as  well  as  in  multiparse.  The  clinical  symptoms 
are  the  same  as  those  of  cancer,  i.  e.,  hemorrhage  and  foul  discharge. 
The  neoplasm  is  usually  nodular,  of  variable  consistence.  No  case  of 
recurrence  after  removal  has  been  reported,  in  spite  of  Burst's  state- 
ment that  endothelioma  is  known  to  recur  locally.  It  grows  slowly 
and  has  a  limited  power  of  metastasis.  A  radical  operation  should  be 
performed  as  soon  as  the  diagnosis  is  confirmed  microscopically. 

Tubercular  Infection  of  Ovarian  Cysts. — Prusmann  {Archiv.  fiir 
Gyndkologie,  Band  Ixviii.,  Heft  3)  affirms  that  no  genuine  case  of  pri- 
mary tuberculosis  of  the  ovary  has  yet  been  described.  In  the  case 
reported  by  him  an  ovarian  cyst  containing  tubercles  was  removed, 
without  any  trace  of  the  disease  elsewhere  in  the  pelvis  or  abdomen. 
In  this  instance  infection  may  have  occurred  through  either  the  genital 
tract  or  the  lymphatics,  i.  e.,  by  coitus.     The  finding  of  giant  cells  in 
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the  lymphatics  of  the  broad  Ugaments  led  to  a  belief  that  these  latter 
were  the  channels  of  infection.  Cornet  and  Jani  have  shown  what  a 
prominent  role  coitus  plays  in  the  transmission  of  the  disease,  since 
the  tubercle  bacilli  in  the  semen  are  especially  virulent. 

Fibromyomatous  Lipoma  of  the  Uterus. — Seydel  (Zeitschrifi  filr 
Geb.  u.  Gyn.,  Band  1.,  Heft  2)  describes  a  uterus  which  was  extirpated 
for  malignant  adenoma  of  the  vagina.  A  small  intramural  growth  was 
found  at  the  fundus,  which  presented  the  appearance  of  an  ordinary 
fibromyoma,  but  on  section  was  found  to  be  filled  with  masses  of  fat. 
Only  ten  other  cases  of  uterine  lipoma  have  been  reported. 

The  origin  of  the  fat  has  never  been  satisfactorily  explained.  The 
writer  leans  to  the  theory  of  inclusion  of  lipoblasts  in  embryonic  life, 
thus  agreeing  with  Merkel  and  Knox. 
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Precautions  against  Injury  from  Unsuccessful  Attempts  at  Extraction 
of  Foreign  Bodies  from  the  Ear. — Leutert  (Archiv  jur  Ohrenheilkunde, 
vol.  Ixi.,  Nos.  1  and  2)  draws  attention  to  the  dangers  attending  the 
attempts  at  extraction  of  foreign  bodies  impacted  in  the  external 
auditory  canal  when  these  efforts  are  made  under  the  conditions  of 
imperfect  knowledge  of  the  parts  dealt  with,  the  use  of  improper 
instruments,  or  the  lack  of  proper  illumination  of  the  operative  field. 

A  boy,  aged  four  years,  had,  several  days  previously,  thrust  a  pea  into 
his  left  ear.  The  physician  who  was  called  attempted  to  remove  the 
foreign  body  by  means  of  a  hair-pin  and  without  the  aid  of  proper 
illumination,  ceasing  his  attempt  only  after  causing  both  considerable 
pain  and  a  sufficient  bleeding  to  obscure  the  field. 

On  examination  the  right  ear  was  found  to  be  normal  both  as  to 
appearance  and  hearing  power. 

The  lining  of  the  left  auditory  canal  was  much  swollen,  and  in  the 
meatus  were  blood  and  a  trace  of  thin  purulent  discharge. 

On  syringing  with  a  normal  salt  solution  the  fluid  ran  freely  from  the 
left  nostril,  and  as  symptoms  of  pain  and  fever  were  wanting,  the  ear 
was  lightly  bandaged  and  the  patient  told  to  return  at  the  end  of  eight 
days  unless  unfavorable  symptoms  made  an  earlier  visit  advisable. 

Eight  days  later  the  swelling  of  the  canal  had  so  far  diminished  as  to 
make  an  inspection  of  the  drumhead  possible,  and  there  was  found  a 
large  perforation,  including  almost  the  whole  of  the  drumhead  anterior 
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to  the  malleus,  which  was  in  normal  position.  The  presence  x)f  the 
foreign  body  was  not  determined. 

At  the  end  of  another  week  the  further  subsidence  of  the  swelling  in 
the  canal  revealed  the  perforation  in  its  full  extent  and  a  rounded  foreign 
body  lying  within  the  middle  ear  upon  the  tympanic  floor.  Attempts 
at  removal  by  syringing  failing,  because  the  fluid,  instead  of  returnmg 
escaped  through  the  Eustachian  tube  and  nose ;  the  auricle  was  reflected 
forward  and  the  pea  easily  extracted  by  means  of  a  blunt  hook.  The 
healing  of  the  post-auricular  wound  was  effected  without  incident,  but 
treatment  of  the  suppuration  of  the  middle  ear  had  to  be  subsequently 
continued. 

From  this  and  similar  experiences,  coupled  with  a  review  of  the 
literature  of  the  subject,  the  writer  draws  the  following  conclusions : 

1.  In  all  early  cases,  seen  at  first  hand,  the  primary  attempt  at  extrac- 
tion should  be  made  with  the  syringe,  and  should  the  first  attempt  fail, 
this  treatment  should  be  successively  repeated,  unless  it  is  found  that, 
in  consequence  of  a  perforation  of  the  drumhead  and  escape  of  the  fluid 
through  the  Eustachian  tube,  this  measure  is  negatived. 

2.  When  it  has  been  definitely  determined  that  removal  of  the  foreign 
body  by  means  of  syringing  is  impossible,  instrumental  manipulation 
may  be  resorted  to,  but  only  under  conditions  of  good  illumination  and 
with  instruments  which  may  be  passed  beyond  the  foreign  body,  between 
it  and  the  canal  wall,  without  injury  to  the  deeper  seated  parts.  If 
instrumental  manipulation  is  found  to  be  ineffectual  without  danger  to 
the  soft  parts,  the  auricle  should  be  reflected  forward  and  the  body 
extracted. 

3.  In  the  event  of  previous  attempts  at  extraction  which  have  resulted 
in  injury  to  and  swelling  of  the  canal  walls,  this  swelling  should  be 
allowed  to  subside  before  further  attempts  at  extraction  are  made.  In 
the  case  of  symptoms  which  demand  immediate  interference  and  extrac- 
tion, either  through  the  lumen  of  the  canal  or  post-aurally,  this  should 
preferably  be  done  under  an  anaesthetic. 

Rupture  of  the  Drumhead  Caused  by  a  Blow  upon  the  Ear. — 
Meniere  {Archives  Internationales,  vols,  xvii.,  No.  3)  relates  a  case 
of  a  young  man,  aged  twenty-five  years,  who  received  a  blow  upon  the 
left  ear  in  boxing,  the  hand  of  his  adversary  being  covered  with  the 
ordinary  soft  leather  boxing-glove.  The  blow  was  followed  immediately 
by  a  sensation  of  sharp  pain  in  the  depth  of  the  ear  and  by  "slight  vertigo. 
Examination  of  the  ear,  one  hour  later,  showed  a  rupture  of  the  drum- 
head about  4  mm.  in  diameter  in  the  anterior-superior  quadrant,  partly 
concealed  by  a  few  drops  of  blood.  The  subjective  symptoms  were  of  a 
very  moderate  character,  but  little  pain  and  a  slight  tinnitus. 

The  treatment  consisted  in  the  application  of  a  warm  douche  of  weak 
boric  acid  solution  for  three  or  four  minutes  and  the  subsequent  stopping 
of  the  canal  with  a  firm  pledget  of  absorbent  cotton;  furthermore,  the 
patient  was  advised,  in  the  event  of  a  desire  to  blow  the  nose,  to  abstain 
irom  the  use  of  a  handkerchief  and  to  clear  the  nose  by  blowing  gently 
with  only  one  nostril  closed  at  a  time.  In  addition,  the  patient  was 
directed  to  insufflate  a  warm  boric  acid  solution. 

Three  days  later  the  opening  in  the  drumhead  was  closed  by  a  clot, 
and  on  the  eighth  day  after  the  accident  cicatrization  was  complete  and 
the  hearing  absolutely  normal;  there  remained  only  the  tinnitus  as  a 
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reminder  of  the  injury,  and  this  symptom  also  disappeared  entirely  at 
the  end  of  fifteen  days. 

Traumatic  ruptures  of  the  drumhead,  except  such  as  are  the  result  of 
direct  violence,  are  most  common  among  artillerymen  and  others  follow- 
ing occupations  which  expose  them  to  loud  concussions.  Cases  of  con- 
cussion rupture  from  a  airect  blow  upon  the  outer  ear  are  much  less 
common,  but  the  writer  cites  a  similar  case  in  which  a  slight  buffet  upon 
the  auricle  resulted  in  a  rupture  of  the  drumhead  extenaing  over  three- 
quarters  of  its  surface;  treatment  of  the  same  character  as  that  above 
given  was  employed,  but  the  case  was  much  more  slow  in  healing,  it 
being  at  least  a  month  after  the  accident  before  this  result  was  attained. 

As  the  result  of  his  experience  in  similar  cases,  the  writer  advises  for 
treatment:  1.  Disinfection  of  the  parts  by  the  use  of  peroxide  of  hydro- 
gen. 2.  Firm  stoppage  of  the  canal.  3.  Avoidance  of  inflation  of  the 
middle  ear. 
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Ligation  of  the  Lacrymal  Canal  to  Prevent  Infection  following 
Cataract  Extraction. — Quackenbos  (Boston  Medical  and  Surgical 
Journal,  March  31,  1904)  reports  two  cases  of  ligation  of  the  lacrymal 
canarl  to  prevent  infection  following  cataract  extraction.  The  usual 
preparations  for  cataract  extraction  were  carried  out.  Cocaine  was 
used,  then  the  contents  of  the  mucocele  were  squeezed  out  and  the  eye 
washed  with  corrosive,  1 :  5000.  A  small  probe  was  inserted  into  the 
upper  punctum  and  a  suture  passed  around  the  canal  from  the  inside 
of  the  lid  out.  This  was  repeated  on  the  lower  lid.  The  sutures  were 
passed  2  mm.  or  3  mm.  from  the  punctum  and  were  tied  quite  firmly. 
The  usual  operation  for  cataract  was  done  and  the  healing  was  without 
incident.  The  stitches  were  removed  at  the  end  of  two  weeks  in  the 
first  case,  and  nine  days  in  the  second  case.  The  author  believes  that 
the  stitches  should  be  removed  as  soon  as  the  corneal  wound  has  healed 
firmly.  He  claims  that  the  advantages  of  this  method  are  "its  sim- 
plicity, the  ease  with  which  it  can  be  done,  its  freedom  from  pain,  that 
it  can  be  done  at  the  time  of  the  operation,  and  that  it  can  be  used  even 
in  doubtful  cases." 


The  Epidemic  of  So  called  Trachoma. — Alger  (New  York  Med- 
ical Journal  and  Philadelphia  Medical  Journal,  April  9,  1904)  makes 
some  appropriate  observations  upon  the  scare  on  the  subject  of  trachoma 
from  which  the  people  of  New  York,  and,  to  some  extent,  of  the  whole 
coimtry,  have  been  victims.  Beginning  with  the  ruling  of  the  United 
States  immigration  authorities,  anxious  to  find  some  excuse  for  prohib- 
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iting  the  entrance  into  the  country  of  so-called  undesirable  classes  of 
immigrants,  it  has  spread  to  the  schools,  from  which  thousands  of  chil- 
dren have  been  excluded  because  of  their  supposed  infection  with  a  dan- 
gerous contagious  disease.  Many  of  those  who  fomented  the  agitation 
were  not  altogether  altruistic;  some  were  influenced  by  race  prejudice; 
others  were  eager  for  increased  appropriations  for  their  dispensaries. 

Alger  insists  upon  the  great  importance  of  distinguishing  follicular 
conjunctivitis  from  trachoma.  The  former  is  a  trivial  matter.  True 
trachoma  is  a  real  scourge  leading  to  unending  discomfort  and  suflFering 
and  often  resulting  in  the  most  serious  consequences  to  the  sight.  There 
can  be  no  doubt  that  the  vast  majority  of  the  thousands  of  children  who 
were  affected  had  simply  the  mild  disease.  The  heroic  measures  with 
which  many  of  them  were  treated  were  both  cruel  and  useless.  These 
views  are  not  new.  The  best  authorities  fully  endorse  them,  but  they 
should  be  borne  in  mind  and  acted  upon  by  ophthalmic  surgeons  who 
have  to  give  an  opinion  when  cases  of  suspected  trachoma  are  brought 
to  their  notice. 


Ethyl  Chloride  as  a  General  Anaesthetic  in  Eye  Work. — Stephen- 
son and  Chaldecott,  London  (The  Ophthalmoscope,  April,  1904) 
highly  recommends  this  agent  as  being  especially  useful  in  eye  work. 
It  has  several  distinct  advantages  over  all  the  older  anaesthetics.  It  is 
easy  to  give.  Anaesthesia  is  quickly  reduced  and  its  effects  pass  away 
rapidly.  Vomiting  is  not  common.  Cyanosis  or  jactitation  do  not  occur. 
A  single  dose  is  administered,  which  will  certainly  within  a  few  seconds 
induce  the  necessary  anaesthesia,  but  which  is  not  sufficient  to  kill.  If 
the  operation  is  more  protracted  it  is  easy  to  administer  more  ethyl 
chloride  or  to  continue  the  anaesthesia  by  means  of  chloroform.  It  is 
especially  useful  in  permitting  thorough  examination  in  young  children 
with  intense  photophobia  and  in  the  exquisitely  sensitive  corneas  of 
patients  suffering  from  gonorrhoeal  ophthalmia.  Under  its  influence 
lacrymal  probes  can  be  passed,  chalazia  extirpated,  canthoplasty  per- 
formed, trachomatous  granulations  expressed,  the  anterior  chamber 
tapped,  corneal  ulcers  cauterized,  lens  and  secondary  cataracts  needled, 
and  the  recti  divided,  etc. 


Cases  of  Hydatid  Cyst  of  the  Orbit. — Marshall,  of  London  ( The 
Ophthalmoscope,  April,  1904),  reports  an  instance  of  this  rare  disease. 
The  patient  was  a  girl  aged  five  years.  The  right  eye  had  turned  for 
about  eighteen  months;  between  the  ball  and  the  inferior  and  outer 
margin  of  the  orbit  a  tumor  the  size  of  a  muscatel  grape,  apparently 
fluctuating,  was  situated.  The  movements  of  the  globe  were  free, 
although  less  than  normal,  especially  restricted  outward  and  downward. 
The  eye  appeared  to  be  healthy  and  the  pupil  active;  vision  doubtful. 
The  growth  was  removed  in  its  sac.  The  cyst  was  found  to  be  one-and- 
a-half  inches  in  diameter,  with  all  the  characteristics  of  an  hydatid  cyst. 
There  were  no  echinococcus  heads  in  it,  as  is  usually  the  case,  for  heads 
and  booklets  are  noted  in  only  a  small  minority  of  cases  of  human 
echinococci.  These  cases  are  exceedingly  rare.  Prior  to  1895  only  45 
cases  had  been  published.  Since  then  others  have  been  reported.  There 
is  one  other  situation,  however,  in  which  it  is  still  less  common  to  find 
the  cyst,  and  that  is  in  the  eyeball  itself.  Marshall  knows  of  only  3  cases 
of  this  condition, 


PATHOLOGY    AND    BACTERIOLOGY.  ]85 

PATHOLOGY  AND  BACTERIOLOGY. 


UNDER   THE    CHARGE    OF 

SIMON   FLEXNER,  M.D., 

DIRECTOR   OP  THE   ROCKEFELLER   INSTITITTB   FOR   MEDICAL  BESBARCH,    NEW   TORK. 

ASSISTED   BY 

WARFIELD  T.  LONGCOPE,  M.D., 

RESIDENT   FATHOLOQIST,   PENNBTLTANIA   HOSPITAL,    PHILADELPHIA. 


Is  Human  Tuberculosis  and  Tuberculosis  of  Domestic  Animals 
Caused  by  the  Same  Variety  of  Micro-organism,  Namely,  the  Bacilli 
Koch?  (International er  Kongress  fiir  Hygiene  in  Briissel,  1903.) — The 
results  of  the  discussion  upon  this  subject  as  given  by  Liguieres  (Cent, 
f.  Bald.  u.  Parasitcnkunde,  1904,  Bd.  xxxiv.  p,  427)  are  that  from  the 
tuberculous  lesions  of  man  and  animals  specific  bacilli  can  be  isolated, 
which,  though  belonging  to  the  same  group  of  micro-organisms,  yet 
possess  sufficiently  different  characteristics  to  stamp  them  as  distinct 
varieties.  The  bacillus  of  avian  tuberculosis  differs  from  that  of  human 
tuberculosis,  both  as  regards  cultural  properties  and  pathogenicity.  The 
bacillus  of  human  tuberculosis  differs  from  that  of  bovine  tuberculosis 
in  various  and  constant  pathogenic  criteria.  Whereas  the  bovine  bacil- 
lus produces  a  more  or  less  general  tuberculosis  when  injected  into 
cattle,  the  bacillus  of  human  tuberculosis  when  inoculated  in  the  same 
manner  calls  forth  only  a  local  transient  reaction,  which  heals  and 
leaves  no  tuberculous  infection  demonstrable  through  lesions,  presence 
of  bacilli,  or  tuberculin  reaction.  In  general,  one  finds  the  bacillus  of 
avian  tuberculosis  in  birds,  the  bacillus  of  human  tuberculosis  in  man, 
and  the  bacillus  of  bovine  tuberculosis  in  cattle,  although  the  latter 
variety  may  exceptionally  be  demonstrated  in  man,  especially  in  cases 
of  primary  intestinal  tuberculosis.  When  the  cases  of  accidental  infec- 
tion of  man  are  considered,  either  through  wounds  or  through  inges- 
tion of  virulent  milk  from  a  cow  which  is  the  subject  of  tuberculous 
mastitis,  the  proof  of  the  possibility  of  infection  of  man  by  means  of  the 
bovine  tubercle  bacillus  is  at  hand.  For  this  reason,  it  would  be  a  great 
mistake  to  abandon  the  well-organized  fight  against  bovine  tubercu- 
losis. This  is  of  special  importance,  since  tuberculosis  is  constantly 
increasing  among  cows. 

On  the  Action  of  Hsemolysins  in  the  Body. — Fukuhara  {Ziegler's 
Beitrdge,  1904,  Bd.  xxxv.  p.  434)  studied  the  effects  of  intraperitoneal, 
subcutaneous,  and  intravenous  injections  of  heterohsemolysins  in  rabbits, 
guinea-pigs,  rats,  pigeons,  and  chickens.  These  injections  were  fre- 
quently followed  by  a  slight  elevation  in  temperature,  hsemoglobinuria, 
and  evidences  of  marked  renal  disturbances.  In  one  guinea-pig  there 
was  a  bloody  diarrhoea.  Besides  the  solution  of  the  haemoglobin  of  the 
red  blood  corpuscles,  other  evidences  of  degeneration  and  signs  of 
regeneration  rapidly  made  their  appearance  in  the  circulating  blood. 
Icterus  was  occasionally  noted.  Large  doses  of  the  hsemolytic  sera 
were  quickly  fatal.    Death  was  referred  to  the  toxic  action  of  the  sera 
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upon  various  kinds  of  cell  protoplasm.  In  the  less  acute  or  chronic  cases 
the  internal  organs  showed  coagulation  of  the  blood  with  plugging  of 
the  capillaries  and  small  vessels  by  thrombus  masses,  hemorrhages 
noticeable  particularly  in  the  heart  muscle  and  kidney,  ulcers  in  the 
stomach  and  intestines,  hiemoglobinsemia,  and  pigmentation  of  various 
organs.  It  was  thought  that  the  hemorrhages  m  the  heart  and  cortex 
of  the  kidney  were  due  to  a  thermolabile  toxin  of  the  hsemolytic  sera, 
since  they  did  not  occur  if  heated  sera  were  used.  Small  foci  of  necrosis 
were  frequently  found  in  the  liver.  In  a  severe  case  degeneration  of 
the  bone-marrow  was  found,  while  with  milder  intoxications  prolifera- 
tive changes  of  the  bone-marrow  cells  were  noted.  The  erythrocytes 
were  particularly  affected;  the  eosinophil es  appeared  very  resistant. 
The  injection  into  an  animal  of  foreign  erythrocytes  and  subsequent 
intravascular  solution  of  these  cells  called  forth  a  series  of  changes  much 
like  those  following  injections  of  heterohaemolysins.  Bile  may  have  the 
same  destructive  effect  as  hsemolysins  upon  the  blood.  The  author  con- 
cludes that  the  action  of  a  cytolytic  serum  is  not  specific.  Hsemolvtic 
serum  injures  not  only  red  blood  corpuscles,  but  heart  muscle,  liver 
cells,  and  kidney  cells. 

Demonstration  of  the  Bactericidal  Reaction  in  the  Blood  Serum  of 
Typhoid  Fever  Patients. — Stern  and  Korte  (Berl.  klin.  Wochen., 
1904,  No.  9,  p.  213),  by  using  a  method  devised  by  Neisser  and  Wechs- 
berg,  have  measured  the  bactericidal  power  of  the  blood  serum  of 
typhoid  fever  patients  and  of  normal  individuals.  To  fiixed  quantities 
of  fresh  unheated  rabbit  serum  and  a  dilution  of  a  twenty-four-hour 
bouillon  culture  of  typhoid  bacilli  varying  amounts  of  heated  typhoid 
serum  were  added.  After  the  mixture  had  remained  at  36.5°  C.  for 
three  hours  the  whole  was  plated.  The  authors  find  that  almost  com- 
plete bacteriolysis  takes  place<  even  when  typhoid  serum  is  used  in  very 
high  dilutions.  In  a  few  cases  the  serum,  when  diluted  50,000  times, 
is  still  active.  Sera  from  persons  who  have  not  had  typhoid  fever 
possesses  a  much  lower  bactericidal  value,  and  usually  is  only  effective 
in  dilutions  of  1  :  200  or  thereabouts.  No  relationship  can  be  made 
out,  either  between  the  severity  of  the  disease  or  the  tendency  to  relapse 
and  the  bactericidal  value  of  the  serum.  Neither  does  there  appear  to 
be  any  direct  connection  between  the  agglutinating  power  of  the  serum 
and  its  bactericidal  action.  Sera  diluted  beyond  the  agglutinating  point 
are  still  bactericidal.  The  authors  suggest  that  this  method  of  deter- 
mining the  bactericidal  value  of  the  blood  serum  may  be  of  clinical 
value  in  the  diagnosis  of  typhoid  fever,  especially  when  the  Widal 
reaction  is  delayed  in  its  appearance. 
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"TWO  THOUSAND  OPERATIONS  FOR  APPENDICITIS," 

WITH   DEDUCTIONS  FROM   HIS   PERSONAL   EXPERIENCE. 

By  John  B.  Murphy,  A.M.,  M.D., 

OF  CHICAGO.  •  '    . 

It  seems  to  me  that  a  retrospective  consideration  of  the  subject 
of  appendicitis  might  be  of  value  to  the  general  practitioner  and 
the  surgical  specialist,  as  well  as  to  the  occasional  operator  in  this 
disease.  It  would  be  useless  to  tabulate  such  a  large  number  of 
cases  unless  all  of  the  phenomena  of  etiology,  symptomatic  mani- 
festations, clinical  course,  technical  procedure,  pathological  condi- 
tions, and  final  results  were  included.  This  would  mean  an  enor- 
mous labor  from  which,  I  believe,  there  would  be  no  adequate 
return.  The  first  operation,  in  its  modern  sense,  was  performed 
by  me  March  2,  1889.  The  two-thousandth  was  completed  July 
22,  1903. 

I  will  refrain  from  going  into  the  history  of  the  struggles  of  the 
pioneers  in  the  operative  treatment  of  appendicitis.  There  is  no 
procedure  in  surgery  where  the  battle  was  so  fierce  and  so  continu- 
ous and  where  the  statements  of  the  uninformed  were  so  personal, 
so  galling,  and  so  unjust  as  in  the  contest  for  and  against  early 
operation  in  acute  infective  appendicitis.  Looking  backward  one 
can  scarcely  comprehend  how  a  so-called  intelligent  profession 
was  so  slow  in  accepting  the  overwhelming  force  of  numbers  and 
facts,  which  could  not  be  altered  by  theory  or  speculation.  It  is, 
however,  but  a  repetition  of  the  past  and  an  index  of  the  future; 
the  medical  profession,  as  a  body,  always  has  preferred  to  theorize 
and  dream  rather  than  analyze,  investigate,  or  accept  facts.  This 
is  particularly  true  of  the  pathological  conditions  of  internal  organs, 
and  what  could  be  said  regarding  the  attitude  of  the  profession 
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toward  the  diseases  of  the  appendix  in  March,  1889,  can  be  said 
to-day  of  diseases  of  the  stomach,  the  pancreas,  and,  with  little 
reserve,  of  the  kidneys. 

The  diversity  of  opinion  expressed  as  to  the  presence  or  absence 
of  pus  in  acute,  infective  appendicitis,  in  the  discussions  in  1889, 
1890,  and  1891,  is  most  interesting  reading  for  the  student  of  medi- 
cal progress.  Practitioners  whose  cases  recovered  from  the  attack 
insisted  that  they  were  catarrhal  inflammatory  processes  and  recov- 
ered without  the  formation  of  pus,  notwithstanding  the  evidence 
produced  by  every  operator  of  that  time  that  pus  was  present  in  all 
of  the  acute  infective  cases  operated  in  the  early  stages — now  a 
generally  recognized  fact.  Every  one  recalls  how  reluctantly  the 
advocate  of  the  soothing,  death  lullaby  of  the  opium  treatment 
vacated  his  position,  and  how  equally  persistent  and  belligerent 
was  the  advocate  of  the  death-groaning  calomel  and  castor  oil 
participant;  the  still  unconquered,  nine-lived  procrastinator  has 
not  yet  capitulated,  each  and  every  one  of  these  standing  out  against 
the  most  convincing  presentation  of  pathological  phenomena. 

Surgical  Anatomy,  The  appendix,  from  a  surgical  standpoint, 
can  be  considered  as  located  almost  universally  in  the  right  lower 
quadrant  of  the  abdomen,  between  a  line  drawn  from  the  umbilicus 
to  the  symphysis  and  one  drawn  from  the  umbilicus  to  the  tip  of 
the  eleventh  rib  on  the  right.  The  base  of  the  appendix  is  usually 
found  a  little  above  a  line  drawn  from  the  umbilicus  to  the  anterior 
superior  spinous  process  of  the  ilium  and  about  two-fifths  of  the 
distance  from  the  process  (McBurney's  point).  In  inflammatory 
conditions  the  appendix  is  usually  found  extending  downward 
from  this  point.  In  children  it  is  usually  higher  up.  It  may  even 
approximate  the  costal  arch  and  become  attached  to  the  margin 
of  the  liver  or  gall-bladder,  or  rest  behind  the  caput  coli.  Once  I 
found  it  between  the  liver  and  the  abdominal  wall.  Below,  it  may 
be  closely  adherent  to  the  inguinal  tract,  hanging  over  the  margin 
of  the  pelvis ;  or,  indeed,  be  found  in  the  vesicorectal  or  Douglas' 
pouches.  When  the  point  of  extreme  sensitiveness  cannot  be  deter- 
mined in  the  usual  position,  examination  of  the  loin  and  rectal  and 
vaginal  examinations  should  never  be  overlooked,  as  in  about  5 
per  cent,  of  the  cases  I  have  found  the  appendix  in  the  pelvis,  and 
in  a  large  proportion  of  these  the  abscess  was  entirely  confined 
to  the  pelvis,  not  always  to  the  right  half  of  the  pelvis,  but  filling 
in  the  entire  pelvis,  the  vesical  tenesmus  and  urinary  retention 
indicating  its  location.  In  only  two  cases  did  I  find  the  appendix 
to  the  left  of  the  middle  line.  Once  it  was  adherent  to  the  left  tube 
and  the  second  time  to  the  transverse  colon.  It  was  rarely  found 
behind  the  peritoneum,  although  abscesses  in  the  retroperitoneal 
space,  from  acute  appendicitis,  were  not  rare,  due  to  perforation 
and  not  to  malposition  of  the  appendix.  It  is  many  times  embedded 
in  the  wall  of  the  caput  coli.    When  found  in  that  position  in  the 
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intermediate  operations  I  have  always  considered  it,  not  an  ana- 
tomical anomaly,  but  a  pathological  sequence.  In  the  intermediate 
operations,  as  well  as  in  the  acute  stage,  it  is  occasionally  found 
attached  to  the  ileum.  Twice  I  found  it  strangulated  and  gan- 
grenous in  femoral  hernia,  and  a  number  of  times,  in  the  acute 
and  intermediate  operations,  in  inguinal  hernial  sacs.  The  presence 
of  acute  infective  appendicitis  should  be  suspected  in  all  right- 
sided  hernias,  where  there  is  rapid  elevation  of  temperature,  with 
nausea  and  vomiting,  shortly  after  the  manifestation  of  strangulation, 
as  simple  intestinal  strangulation  in  a  hernial  sac  never  gives  a  pri- 
mary elevation  of  temperature.  I  have  never  found  the  appendix 
in  an  umbilical  hernia. 

The  length  of  the  appendix  varied  greatly — from  three-quarters 
of  an  inch  to  six  and  three-quarter  inches.  The  mesoappendix 
is  from  two  and  a  half  to  four  inches  in  length.  In  pathological 
conditions  it  may  be  entirely  absent;  that  is,  the  appendix  may  be 
adherent  to  the  intestine  or  to  the  abdominal  wall.  The  meso- 
appendix is  attached  for  about  two-thirds  of  the  length  of  the 
appendix;  occasionally  it  is  of  enormous  thickness,  containing 
large  deposits  of  fat.  Many  times  the  tip  is  adherent  and  an  open- 
ing exists  between  the  tip  and  the  mesentery.  I  have  had  four 
cases  of  intestinal  obstruction  through  this  opening. 

The  proximal  end  at  the  valve  of  Gerlach  is  usually  the  smallest 
portion  of  the  lumen.  In  acute  infections  of  the  mucosa,  this  open- 
ing becomes  occluded  from  the  oedema,  producing  retention  of 
the  infective  material,  as  manifested  by  the  acute  primary  colic 
and  reflex  primary  nausea.  The  most  severe  infection  and  necrosis 
of  the  mucosa,  however,  does  not  occur  at  its  most  narrow  part, 
but  most  frequently  at  about  two-fifths  of  its  length  from  the  tip 
toward  the  base.  The  lumen  of  the  body  of  the  appendix  varies 
greatly.  Where  it  has  been  subject  to  high  retention  with  subacute 
infection  it  enlarges  gradually;  where  it  has  been  subject  to  accu- 
mulating pressure  with  occlusion  at  the  base  without  infection,  it 
enlarges  greatly  to  the  size  of  the  adult  thumb  or  even  larger. 
When  the  infection  is  severe  the  infiltration  is  great,  and  in  these 
cases  the  subsequent  cicatricial  contraction  diminishes  the  size  of 
the  lumen  below  its  normal  anatomical  capacity,  even  to  complete 
obliteration,  when  the  epithelium  is  destroyed.  These  are  the 
same  pathological  changes  that  take  place  in  all  of  the  hollow  viscera 
under  the  same  conditions,  and  particularly  in  the  gall  and  urinary 
bladders. 

The  appendix  has  no  vessel  running  parallel  to  its  long  axis; 
the  vessels  of  the  mesoappendix  run  directly  through  the  mesentery 
to  the  appendical  wall.  At  the  mesenteric  attachment  there  is  no 
peritoneum.  This  is  the  weakest  point  in  resistance  under  infection, 
and  is  the  most  common  location  of  perforations  where  foreign 
bodies  are  present. 
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Etiology.  When  the  disease  was  first  recognized  as  a  surgical 
affection,  the  acute  infective  lesions  were  considered  to  be  due 
to  the  usual  causes  which  produced  enteritis  in  the  remaining  por- 
tion of  the  intestine  and  it  was  considered  essentially  a  disease  of 
the  summer  months.  Now  since  we  have  become  more  familiar 
with  it  we  find  that  it  is  almost  as  common  in  winter  as  in  the  sum- 
mer. We  find  that  it  does  not  come  on  under  the  same  climatic 
or  dietary  conditions  as  the  other  types  of  enteritis;  that  it  most 
commonly  follows  exposures  such  as  would  produce  so-called 
"cold"  of  the  respiratory  tract.  So  commonly  is  it  a  sequence 
of  such  exposure  that  a  very  prominent  Chicago  physician  at  one 
time  considered  it  essentially  a  rheumatic  manifestation.  This, 
however,  we  do  not  accept. 

Foreign  bodies,  as  fruit  seeds,  gallstones,  capsules,  etc.,  were 
present  in  a  little  less  than  2  per  cent,  of  the  cases.  Fecal  concre- 
tions were  found  in  38  per  cent.,  and  we  believe  that  the  erosion 
of  the  appendical  mucosa  by  these  foreign  bodies  produces  an 
atrium  for  the  admission  of  the  infective  flora  into  the  tissue  and 
precipitates  under  favorable  conditions  the  acute  attack.  Indis- 
cretions in  diet  appear  to  have  little  if  any  effect  as  an  etiological 
factor. 

The  types  of  infective  flora  found  in  cultures  and  stainings  from 
the  appendices  vary  in  the  following  order  of  frequency:  bacillus 
coli  communis,  staphylococcus  pyogenes  aureus  and  albus,  strep- 
tococcus, pneumococcus,  bacillus  tuberculosis,  actinomycosis. 

Appendicitis  occurs  in  all  classes  with  about  equal  frequency. 
In  my  work  it  has  been  a  little  more  frequent  in  males  than  in 
females,  I  do  not  consider  that  it  is  contagious  or  infectious.  It 
does  seem,  however,  to  have  family  predilections.  This  I  would 
rather  consider  due  to  the  conformation  of  the  appendix  or  the 
diminished  resistance  to  infection  in  some  families  and  the  com- 
parative immunity  to  infection  in  others.  I  have  not  infrequently 
had  two  members  of  the  same  family  in  bed  with  the  disease  at 
the  same  time. 

Symptomatology.  The  symptoms  in  the  order  of  their  occur- 
rence may  be  mentioned  as:  first,  pain  in  the  abdomen,  sudden 
and  severe,  followed  by  (second)  nausea  or  vomiting,  even  within 
a  few  hours,  most  commonly  between  three  and  four  hours  after 
the  onset  of  pain;  third,  general  abdominal  sensitiveness  most 
marked  in  the  right  side,  or  more  particularly  over  the  appendix; 
fourth,  elevation  of  temperature,  beginning  from  two  to  twenty- 
four  hours  after  the  onset  of  pain.  In  severe  cases  the  tempera- 
ture reaches  102°  to  103°  between  eight  and  twelve  hours  after  the 
initial  pain.  The  symptoms  occur  almost  without  exception  in  the 
above  order,  and  when  that  order  varies  I  always  question  the  diag- 
nosis. If  the  nausea  and  vomiting  or  temperature  precede  the  pain 
I  feel  certain  that  the  case  is  not  one  of  appendicitis.     Where  the 
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temperature  alone  precedes  the  pain  for  a  day  or  even  two  or  three, 
then  I  am  always  fearful  that  it  is  typhoid  fever  with  a  typhoid 
ulcer  in  the  appendix.  I  have  had  seven  cases  of  this  class;  the 
first  three  were  operated  and  typhoid  ulcers  were  found  in  the 
appendix;  the  last  four  were  not  operated;  all  went  through  classic 
typhoid  courses  after  the  appendical  manifestations  and  all  seven 
cases  recovered.  Where  sensitiveness  has  been  present  for  a  num- 
ber of  days,  and  particularly  where  it  is  low  in  the  pelvis,  I  have 
found  the  focus  other  than  appendical — that  is,  due  to  infection 
of  the  tube,  tuberculous  peritonitis,  etc. 

Pain  was  a  constant  and  uniform  symptom  and  usually  colicky 
in  character,  although  patients  varied  in  their  expressions  of  its 
severity.  In  not  a  single  case  was  it  absent  as  an  initial  symptom. 
It  usually  reached  its  acme  of  intensity  about  four  hours  after  its 
onset.  It  subsided  gradually  in  the  majority  of  cases.  When  it 
subsided  suddenly,  as  it  sometimes  did,  within  the  first  thirty-six 
hours,  the  subsidence  was  due  either  to  liberation  of  the  infective 
material  through  the  neck  of  the  appendix  into  the  caput  coli, 
rupture  of  the  appendical  wall,  or  complete  gangrene  of  the 
appendix.  Under  these  conditions  the  pus  pressure  was  relieved 
and  the  pus  absorption  diminished  or  stopped.  With  the  cessation 
of  pain  in  these  cases,  whether  it  was  due  to  gangrene,  intestinal 
escape  or  perforation,  came  the  diminution  or  cessation  of  absorp- 
tion, but  not  necessarily  a  diminution  or  cessation  of  danger,  as  is 
so  commonly  though  erroneously  interpreted,  and  often  with  fatal 
result. 

The  secondary  pain,  after  the  first  thirty-six  hours,  is  usually 
not  colicky  in  character,  but  of  the  typical  inflammatory  type  and 
due  to  periappendical  involvements.  Severe  pain  after  the  primary 
subsidence  is  always  a  signal  of  great  danger,  as  it  announces  a 
beginning  peritonitis  froni  perforation. 

The  primary  nausea  and  vomiting  is  reflex,  due  to  overdistention 
of  the  appendix  from  the  accumulating  products  of  the  infection, 
and  is  the  same  type  of  nausea  and  vomiting  that  we  have  with 
stone  suddenly  impacted  in  the  neck  of  the  bladder  or  suddenly 
passed  into  the  ureter.  There  is  usually  only  one  or  two  efforts  at 
emesis  and  the  nausea  then  passes  away.  The  secondary  nausea 
and  often  persistent  vomiting  is  due  to  the  periappendical  involve- 
ment; that  is,  infection  of  the  peritoneum,  and  is  of  the  same  char- 
acter and  often  the  same  persistence  as  vomiting  from  perforation 
of  the  tube,  intestine,  or  stomach,  into  the  peritoneum.  In  exten- 
sive peritoneal  infections  the  vomiting  continues  to  the  fatal  ter- 
mination, increasing  in  frequency  as  time  advances  and  as  absorp- 
tion increases. 

The  abdominal  sensitiveness  is  first  diffuse,  although  the  abdomi- 
nal wall  is  not  particularly  rigid.  When  the  appendix  becomes 
fully  distended  and  tense  it  will  not  tolerate  pressure  and  is  pro- 
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tected  by  a  marked  rigidity  of  the  abdominal  muscles,  the  same 
as  the  gall-bladder  and  urinary  bladder  are  protected  under  similar 
conditions  when  overdistended.  As  soon  as  the  acute  tension 
subsides,  the  general  sensitiveness  disappears.  It  becomes  circum- 
scribed to  the  area  of  the  appendix,  whether  it  be  at  McBurney's 
point,  in  the  subhepatic  space,  or  in  the  pelvis.  When  absent  above, 
the  pelvic  examination  should  never  be  overlooked.  If  the  sensi- 
tiveness has  been  once  circumscribed  to  a  small  area  and  increases 
suddenly,  preceded  by  pain  and  by  secondary  nausea  and  vomiting, 
it  strongly  indicates  a  perforation  of  the  circumscribed  adhesions 
and  an  infection  of  the  general  peritoneum.  In  endeavoring  to 
palpate  the  appendix,  after  the  first  twenty-four  hours,  the  greatest 
care  and  caution  should  be  exercised.  Severe  pressure  is  likely  to 
produce  separation  of  friable  adhesions  that  are  of  life-saving 
importance. 

Temperature  was  not  absent  in  a  single  acute  infective  case  in  its 
early  stage,  that  is,  in  the  first  thirty-six  hours  after  the  onset  of  the 
symptoms.  In  the  acute  severe  infections  it  is  present  in  a  few 
hours.  In  acute  obstructions  of  the  neck  of  the  appendix,  with 
mild  infection,  it  appears  later.  In  the  calcular  obstructions  it 
does  not  appear  until  about  the  twentieth  to  the  twenty-fourth 
hour  after  the  beginning  of  pain.  It  is  always  present  in  the  early 
stage  of  acute  appendicitis.  I  would  not  operate  on  a  case  where 
I  was  confident  that  no  temperature  had  been  present  in  the  first 
thirty-six  hours  of  the  disease.  I  came  very  close  to  making  an 
unnecessary  laparotomy  in  a  case  of  this  character.  The  patient 
had  typical  acute  onset  of  pain,  nausea,  and  vomiting,  local  sensi- 
tiveness and  tumor;  so  sensitive  was  the  tumor  that  manipulation 
was  impossible.  She  was  a  doctor's  daughter.  Her  father  insisted 
that  there  had  been  no  temperature  at  any  time,  but  I  felt  that  it 
was  a  case  of  the  proverbial  shoemaker's  child,  and  that  attention 
had  not  been  close  enough  to  warrant  the  statement  that  no  tem- 
perature had  been  present.  After  she  was  on  the  table  and  I  had 
taken  up  the  scalpel,  I  laid  it  down  again,  saying  that  I  had  never 
had  a  case  without  elevation  of  temperature.  With  some  manipula- 
tion the  tumor  disappeared  under  the  costal  arch  and  proved  to  be 
an  acutely  displaced  kidney;  no  operation.  When  the  patient 
recovered  from  the  anaesthetic  she  informed  us  that  in  play  at  a 
picnic  the  second  day  previous  she  was  rolled  across  the  edge  of  a 
board  fence,  the  pressure  being  from  behind  forward,  just  below 
the  last  rib.  It  caused  her  severe  pain  in  her  side  and  the  pain  con- 
tinued from  that  time.  This  produced  an  acute  displacement  of 
the  kidney  with  the  symptoms  of  pain,  reflex  nausea,  vomiting  and 
extreme  local  sensitiveness,  but  with  absence  of  temperature. 

The  temperature  may  all  subside  within  twenty-four  hours  after 
the  onset,  and  if  it  subsides  suddenly  I  am  fearful  that  the  cause 
of  its  subsidence  is  a  gangrene  of  the  mucosa,  with  failure  of  further 
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absorption  and  therefore  an  intermission  of  temperature.  Where 
it  subsides  gradually  from  thirty-six  to  fifty-two  hours  after  the 
onset,  then  I  believe  it  is  due  to  a  cessation  of  pressure  from  rupture 
of  the  appendix  either  into  the  mesoappendix  or  to  circumscribed 
adhesions  around  the  appendix.  The  temperature  here,  as  in 
other  places,  must  be  recognized  not  as  a  manifestation  of  pus,  but 
as  a  manifestation  of  absorption  of  the  products  of  infection; 
without  the  absorption  there  is  no  elevation. 

A  remission  of  temperature  of  one  or  two  or  three  degrees  with 
subsequent  gradual  elevation  means  an  infection  of  a  new  area  of 
tissue.  The  temperature  may  go  below  99°  and  remain  there  after 
the  initial  elevation,  and  still  a  large  quantity  of  pus  be  present, 
either  circumscribed  or  diffuse,  in  the  peritoneum. 

Secondary  elevation  of  temperature  should  always  be  noted 
with  apprehension,  as  it  indicates  a  fresh  invasion  of  tissue,  a 
thrombophlebitis,  a  peritonitis,  or  cellular  infiltration.  These  ele- 
vations are  indications  for  immediate  operation,  and  that  usually 
means  immediate  drainage.  Under  these  circumstances  no  exten- 
sive laceration  of  tissue  or  separation  of  adhesions  should  be  at- 
tempted for  the  purpose  of  making  a  complete  operation.  The 
focus  of  pus  should  be  drained  and,  as  a  rule,  nothing  more 
done 

Leukocytosis.  For  a  time  it  was  believed  that  much  valuable 
information  could  be  obtained  by  ascertaining  the  excess  of  leuko- 
cytes. The  more  extended  our  experience,  the  less  valuable  it 
became.  Leukocytosis  may  be  considered  a  blood  reaction  to 
the  absorption  of  septic  products.  Infection  may  be  present  with- 
out producing  the  blood  reaction.  A  sudden  and  great  increase 
in  the  number  of  leukocytes,  supported  by  the  other  symptoms,  is 
usually  indicative  of  an  extensive  peritonitis. 

Pulse.  The  character  of  the  pulse  has  little  value  in  the  differ- 
ential diagnosis  of  appendicitis.  In  children,  when  there  is  rapid 
absorption  the  pulse  rate  is  very  high.  In  the  later  stages  of  peri- 
tonitis, when  it  becomes  compressible,  rapid,  and  feeble,  it  is  a  fair 
index  of  the  degree  of  intoxication  and  a  guide  to  the  prognosis 
rather  than  to  the  extent  of  the  inflamed  area. 

In  two  cases  of  perforative  appendicitis,  where  the  perforation 
had  occurred  a  number  of  hours  before,  the  patients  were  walking 
around,  with  normal  pulse  and  normal  temperature.  A  considera- 
ble quantity  of  intestinal  contents  was  free  in  the  peritoneal  cavity. 
One  of  these  patients  walked  into  the  hospital  with  his  doctor,  did 
not  appear  materially  sick,  though  the  perforation  had  taken  place 
eight  hours  before  he  presented  himself.  There  had  been  some 
nausea  and  pain  immediately  after  the  perforation.  That  subsided 
and  there  was  no  change  in  his  pulse  or  temperature.  He  was  put 
on  the  table,  the  abdomen  opened,  and  a  large  quantity  of  sero- 
purulent  material  was  found  in  the  peritoneal  cavity;  also  a  con- 
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siderable  quantity  of  fecal  matter,  which  had  leaked  through  a 
calcular  perforation  in  the  appendix. 

Tumor.  In  the  very  early  hours  of  appendicitis,  while  the  inflam- 
matory process  is  still  confined  within  the  appendix,  an  examina- 
tion of  the  abdomen  reveals  an  apparent  tumor.  The  centre  appears 
to  be  hard  and  fixed.  It  is  oblong  and  about  the  size  of  the  thumb. 
One  feels  convinced  that  the  appendix  rests  close  to  the  abdominal 
wall.  The  impression  of  tumor  under  these  conditions  is  due  to 
the  spasmodic  contraction  of  the  muscle  fibres  directly  over  the 
situation  of  the  appendix.  When  the  patient  is  placed  under  the 
anaesthetic  the  tumor  entirely  disappears  and,  indeed,  the  appendix 
may  be  in  the  retrocaecal  position  and  many  inches  from  the  abdom- 
inal wall.  So  frequent  is  this  deception  that  I  feel  it  should  be  con- 
stantly borne  in  mind.  In  the  subacute  cases  the  enlarged,  swollen, 
and  distended  appendix  can  be  frequently  outlined  by  careful 
examination.  As  the  periappendical  tissues  become  involved 
and  the  quantity  of  infective  material  increases,  the  tumor  becomes 
more  pronounced  and  often  attains  considerable  size.  This  is 
usually  located  in  the  right  iliac  fossa,  but  its  absence  from  that 
position,  with  a  clinical  history  indicating  an  appendicitis,  must 
not  be  construed  as  meaning  that  the  tumor  is  not  present,  because 
it  will  be  found  to  be  in  the  loin  or  low  in  the  pelvis. 

Fluctuation  is  only  present  when  there  is  a  large  circumscribed 
abscess  in  the  later  stages  of  the  disease.  In  the  early  stages  of  the 
disease  the  absence  of  peristalsis  in  the  appendical  region  is  of 
value  in  indicating  the  nature  of  the  process.  A  careful  examina- 
tion with  the  stethoscope  reveals  a  "still"  area  for  many  inches 
around  the  appendix. 

The  size  of  the  tumor  bears  little  relation  to  the  quantity  of  pus. 
The  area  of  infiltration  around  a  streptococcus  or  staphylococcus 
infection  is  small,  while  the  area  of  infiltration  around  the  colon 
bacillus  group  of  infections  is  always  very  large  in  proportion  to 
the  quantity  of  pus. 

It  is  needless  for  me  to  go  into  details  concerning  the  other  minor 
corroborative  signs  of  appendicitis,  or  to  go  into  the  many  com- 
plications in  the  symptomatology  of  the  later  stages  of  the  disease. 
The  greatest  difficulty  is  experienced  in  making  a  differential 
diagnosis  between  appendicitis  and  acute  catarrhal  conditions  of 
the  caput  coli,  or  acute  retention  conditions  in  the  caput  coli,  espe- 
cially associated  with  the  intestinal  type  of  la  grippe.  Here  we 
have  the  pain,  nausea,  and  vomiting,  the  local  sensitiveness  and  the 
elevation  of  temperature  all  combined,  and  so  closely  does  it  resem- 
ble appendicitis  that  in  two  cases  I  have  erred  in  the  diagnosis. 
In  both  there  were  evidences  of  previous  attacks  of  appendicitis, 
with  adhesions  of  the  appendix,  but  in  neither  were  there  mani- 
festations of  an  acute  process  in  the  appendix.  Nor  have  my  errors 
taught  me  a  means  of  preventing  their  recurrence.     I  believe  I 
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have  avoided  many  errors  in  diagnosis  by  the  stress  which  I  placed 
on  the  order  of  symptoms  as  they  occur,  namely,  pain,  nausea  and 
vomiting,  local  sensitiveness,  and  elevation  of  temperature;  a  devia- 
tion from  this  order  causes  me  to  seriously  doubt  the  diagnosis  of 
appendicitis. 

Clinical  Course.  The  clinical  course  of  acute  infective  appen- 
dicitis is  fairly  uniform.  In  the  acute  infectious  cases  without 
calculus  the  mucosa  becomes  infiltrated  and  oedematous  within 
an  hour  or  two  after  inoculation.  The  oedema  and  infiltration 
increase  rapidly  and  the  compression  of  the  inelastic  coats  of  the 
appendix  with  the  assistance  of  the  biotic  and  toxic  effects  of  the 
pathogenic  flora  produce  a  rapid  gangrene  of  the  mucosa,  sub- 
mucosa,  and  occasionally  the  entire  thickness  of  the  wall,  with  now 
and  then  complete  gangrene  of  the  appendix,  so  that  a  perforation 
of  the  appendical  wall,  on  the  average,  takes  place  in  from  thirty- 
two  to  forty  hours  in  virulent  infections.  Infection  with  the  pres- 
ence of  a  foreign  body  (fecal  concretion)  is  usually  associated  with 
only  a  small  area  of  gangrene,  and  that  at  the  point  of  pressure  of 
the  calculus;  here  there  is  a  local  necrosis  or  gangrene  with  per- 
foration and  leakage;  perforation  in  these  cases  takes  place  a  little 
earlier  than  in  the  infections  without  a  foreign  body.  Occasion- 
ally pressure  ulceration  and  perforation  of  the  appendix  takes  place 
at  the  seat  of  a  coprolith  without  an  acute  infection.  In  this  last 
class  of  cases  the  first  announcement  of  the  trouble  is  made  by  the 
initial  symptoms  of  the  perforation.  These  cases  represent  about 
1  per  cent,  of  all  of  the  acute  cases.  It  is  a  dangerous  type  for  the 
patient,  as  the  initial  symptoms  are  attributed  to  a  beginning  appen- 
dicitis, when  in  reality  they  are  due  to  a  beginning  perforative 
peritonitis. 

In  the  streptococcus  infections  the  mesoappendix  and  neighbor- 
ing tissues  are  more  seriously  involved  and  the  area  of  gangrene 
is  less  than  with  the  colon  bacillus  or  the  staphylococcus  types. 
The  pain  is  most  severe  in  the  first  six  to  fourteen  hours;  it  becomes 
less  as  the  necrosis  advances;  the  temperature  is  highest  from  the 
sixteenth  to  the  thirtieth  hour,  preceding  the  completion  of  the 
gangrenous  process.  If  the  gangrene  continues  to  advance,  the 
temperature  remains  up;  if  it  becomes  stationary,  the  temperature 
declines. 

In  one  case  of  complete  gangrene  of  the  appendix  the  tempera- 
ture was  104°  nineteen  hours  after  the  onset  of  pain;  it  was  99.2° 
twenty-six  hours  after,  at  the  time  of  operation.  The  appendix 
was  gangrenous  throughout  its  entire  wall  to  its  junction  with  the 
caecum.  It  was  a  black,  shining  mass  without  an  adhesion  and 
slipped  into  the  abdominal  incision.  The  necrosis  was  so  rapid 
and  complete  in  this  case  that  there  was  no  effort  on  the  wall  of  the 
appendix  to  fix  itself  to  the  neighboring  tissues.  I  regard  with 
alarm  a  sudden  drop  in  the  temperature  and  interpret  it  as  meaning 
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a  cessation  of  absorption,  due,  most  commonly,  to  perforation  of 
the  wall  of  the  appendix,  with  diminished  pus  pressure;  second  in 
frequency,  to  the  escape  of  the  contents  of  the  appendix  into  the 
intestine;  third,  to  gangrene  of  the  wall;  fourth,  to  circumscribing 
tissue  infiltration  with  diminished  absorption  (local  immunity); 
and,  fifth,  diminution  of  the  virulence  of  the  flora  in  accordance 
with  the  law  of  putrefaction  and  fermentation. 

After  fifty  hours  the  clinical  picture  changes  from  that  due  to 
lesions  of  the  appendix  to  that  of  infections  of  the  periappendical 
regions.  If  the  perforation  takes  place  into  the  mesoappendix,  or 
under  circumscribing  adhesions,  the  clinical  presentations  are 
those  of  a  limited  infection,  while  if  the  perforation  takes  place 
into  the  free  peritoneal  cavity  the  symptoms  of  a  more  or  less  severe 
peritonitis  manifest  themselves,  depending  upon  the  types  of  infec- 
tion and  the  degree  of  involvement. 

After  a  circumscribed  abscess  has  formed,  the  temperature,  pulse 
rate,  and  pain  subside  to  a  considerable  degree;  indeed,  the  tem- 
perature may  approximate  normal  as  the  infiltration  in  the  abscess 
wall  becomes  more  and  more  pronounced  and  absorption  propor- 
tionately diminished.  If  the  rupture  be  into  the  postperitoneal 
cellular  tissue,  then  there  is  rapid  rise  of  temperature  from  the 
absorption.  If  the  rupture  be  into  the  free  peritoneal  cavity,  the 
rule  is,  first,  a  primary  drop  of  temperature  as  the  pus  is  relieved 
of  pressure  and  the  peritoneum  has  not  yet  been  abraded  of  its 
endothelium,  and  therefore  does  not  allow  rapid  absorption.  In 
a  staphylococcus  infection  of  the  milder  type  the  peritoneum  is 
first  covered  with  an  exudate,  which  may  go  on  increasing  in  thick- 
ness to  the  formation  of  a  membrane  resembling  the  diphtheritic 
exudate.  This  exudate  lessens  the  immediate  absorption  and  pro- 
tects the  patient  against  an  overdose  of  the  septic  products.  It 
paralyzes  peristalsis  and  produces  coprostasis,  but  in  a  short  time 
this  plaque  loosens,  is  thrown  off,  and  carries  with  it  the  endothelial 
covering  of  the  peritoneum,  leaving  a  distinctly  abraded  or  blistered 
surface  from  which  there  is  rapid  absorption  and  a  sudden  collapse 
of  the  patient,  frequent  bowel  discharges,  anxious  expression,  and 
shortly  death.  This  sudden  change  in  the  staphylococcus  infection 
of  the  peritoneum  takes  place  between  the  evening  of  the  fourth 
and  the  morning  of  the  sixth  day.  If  the  primary  infection  of  the 
appendix  be  of  the  streptococcus  type  and  it  ruptures  into  the 
peritoneum  there  is  rapid  blistering  of  the  peritoneum  and,  within 
a  few  hours,  symptoms  of  intense  intoxication,  high  pulse,  anxious 
expression,  talkative  delirium,  quick  perceptions,  tympany,  and 
all  the  manifestations  of  severe  and  acute  streptococcus  intoxica- 
tion. 

The  action  of  the  colon  bacillus,  when  it  gains  entrance  into 
the  peritoneum,  may  be  said  to  be  midway  between  these  two 
pictures.    At  times  it  produces  but  slight  irritation,  mild  elevation 
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of  temperature,  considerable  seropurulent  exudate,  and  a  gradually 
increasing  disturbance  of  the  surface  of  the  endothelial  covering 
of  the  peritoneum.  The  advancement  is  so  slow  that  the  tendency 
with  this  milder  type  is  to  circumscription  of  the  process  by  peri- 
toneal adhesions.  On  the  other  hand,  under  certain  conditions, 
which  we  little  understand,  the  colon  bacillus  may  have  a  power- 
fully irritating  effect  on  the  peritoneum,  produce  rapid  destruction 
of  its  lining  cells,  and  expose  its  lymphatic  stomata  for  rapid  absorp- 
tion. Indeed,  its  virulence  may  be  so  great  as  to  produce  gangrene 
of  the  peritoneum  and  even  of  the  entire  intestinal  wall.  This  is 
fortunately  rare,  but  is  an  extremely  fatal  type  of  the  action  of  this 
bacillus.  Sometimes  the  gas  bacillus  is  associated  with  it  and  the 
tissue  becomes  emphysematous.  There  is  not  usually  a  high  tem- 
perature in  this  class  of  cases,  but  great  physical  depression,  lowered 
arterial  tension,  sunken  eyes,  somnolence,  and  finally  low  mutter- 
ing delirium,  differing  entirely  from  the  clinical  picture  of  the 
streptococcus  intoxication. 

The  quantity  of  pus  found  in  the  peritoneal  cavity  in  the  dry 
staphylococcus  type  is  usually  small.  It  may  be  large  in  quantity, 
and  then  it  is  of  a  seropurulent  character.  With  the  streptococcus 
type  there  is  little,  if  any,  free  pus,  but  the  peritoneum  has  that 
peculiar  dry,  granulating,  blistered  appearance  which  was  so  fre- 
quently seen  in  the  post-partum  sepsis  of  the  pre-antiseptic  period. 
The  colon  bacillus  produces  pus  with  an  offensive  odor,  usually 
considerable  in  quantity  and  thick  and  creamy  in  character.  The 
intestines  are  agglutinated  together  and  many  times  separate  pockets 
are  formed.  The  elevation  of  temperature,  the  tympany,  and  the 
collapse  are  commonly  slower  in  appearing  with  the  colon  bacillus 
than  with  either  of  the  other  types  of  infection.  Collapse  is  not  a 
sign  of  perforation,  but  a  manifestation  of  the  absorption  of  prod- 
ucts of  infection  by  an  abraded  or  blistered  peritoneum.  It  will 
appear  rapidly  or  slowly  after  perforation,  depending  on  the  viru- 
lence of  the  infection  and  the  rapidity  with  which  the  endothelium 
of  the  peritoneum  is  destroyed.  This  has  been  one  of  the  most 
difficult  lessons  for  the  general  profession  to  learn.  For  years  we 
believed  that  collapse  was  an  immediate  manifestation  of  perfora- 
tion; we  must  now  recognize  that  it  is  a  symptom  of  septic  intoxi- 
cation and  always  a  late  symptom,  as  far  as  the  clinical  course  is 
concerned. 

It  can  be  seen  from  the  various  pathological  conditions  mentioned 
in  the  clinical  course  that  a  case  of  appendicitis  may  subside  within 
a  few  hours  by  escape  of  the  infective  material  along  the  tract  of  the 
appendix  into  the  caecum ;  that  it  may  subside  as  a  circumscribed 
inflammation  of  the" appendix;  that  it  may  form  a  circumscribed 
infection  without  the  production  of  pus  in  the  free  peritoneal  cavity, 
with  an  inflammation  only  of  the  lymphatics  of  the  mesoappendix 
and   local  peritoneum;  that  it  may  subside  as  a  circumscribed 
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abscess  outside  the  appendix,  rupture  through  the  wall  of  an 
adjacent  coil  of  intestine,  and  empty  itself  in  that  way;  that  it 
may  subside  as  a  circumscribed  peritoneal  abscess  and  remain 
quiescent  to  be  opened  later;  that  it  may  terminate  in  a  circum- 
scribed or  diffuse  general  suppurative  peritonitis;  that  while  it  is  a 
circumscribed  abscess  there  may  be  a  thrombophlebitis  of  the  iliac 
veins,  and  the  general  venous  circulation  become  infected  with  the 
manifestations  of  embolism,  infarcts,  and  secondary  abscess;  that 
a  portal  venous  branch  may  thrombose  and  hepatic  abscess  or 
pylephlebitis  result;  that  there  may  be  continuations  of  the  infect- 
ive process  by  contiguity  of  tissue  or  continuity  of  surface,  extending 
down  into  the  pelvis  and  up  the  opposite  side  of  the  abdomen, 
upward  behind  the  peritoneum  and  around  the  kidney,  upward 
beneath  the  surface  of  the  liver  and  around  the  gall-bladder,  or 
into  the  subphrenic  space,  through  the  diaphragm  into  the  lung,  and 
the  pus  be  expelled  through  the  mouth;  or  it  may  rupture  into 
some  portion  of  the  urinary  or  genital  tracts.  All  of  these  later 
and  grave  conditions  are  the  sequences  or  the  direct  result  of 
omission  on  the  part  of  the  surgical  or  medical  attendants  who  had 
charge  of  the  case  during  the  first  forty-eight  hours  of  the  ap- 
pendicitis. 

The  closest  attention  has  been  paid  in  all  of  these  cases  to  the 
relation  between  the  symptoms  and  clinical  course  and  the  patho- 
logical findings,  so  that  we  may  better  anticipate  the  intra-abdominal 
changes  by  the  symptoms  and  physical  signs,  or  at  least  that  we 
may  know  when  and  under  what  conditions  pathological  changes 
are  not  announced  by  appreciable  symptoms,  and  thus  avoid  fatali- 
ties and  surprises  by  a  proper  interpretation  of  the  presence,  order, 
or  absence  of  symptoms. 

I  will  not  mention  here  the  clinical  course  produced  by  the  great 
variety  of  displacements,  flexions,  retentions,  adhesions,  torsions, 
and  abnormal  fixations  of  the  appendix,  as  that  would  carry  me 
beyond  the  scope  of  the  paper.  I  must  state,  however,  that  we  are 
just  beginning  to  appreciate  the  great  disturbance  that  can  be  pro- 
duced in  the  intestinal  tract  and  in  the  general  metabohsm,  and 
the  distressing  and  complex  train  of  symptoms  which  result  from 
these  minor  appendical  lesions.  We  must  operate  much  more 
frequently  in  the  future  for  their  relief  than  we  have  in  the  past,  as 
we  are  learning  from  clinical  experience  that  the  disturbances  pro- 
duced by  them  are  out  of  proportion  to  the  logical  deductions  that 
could  be  made  from  the  pathological  conditions.  The  completeness 
of  cures  by  operations  on  this  class  of  cases  is  one  of  the  most 
gratifying  in  the  entire  field  of  appendical  surgery. 

Time  for  Operative  Intervention.  The  time  for  operative 
intervention  may  be  divided  into  four  stages:  first,  early,  within 
the  first  forty-eight  hours;  second,  in  the  active  increasing  inflam- 
matory process,  from  the  second  to  the  fifth  day;  third,  in  the  sub- 
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siding  inflammatory  process,  from  the  fifth  or  seventh  day  on;  and, 
fourth,  in  the  intermediate  stage — between  attacks.  From  the 
previous  statements  concerning  the  clinical  course  and  pathological 
changes,  it  can  be  seen  that  the  most  favorable  time  for  operation 
is  within  the  first  forty-eight  hours  of  the  attack;  or,  from  a  patho- 
logical basis,  before  the  perforation  of  the  appendix  or  the  infection 
of  the  periappendical  tissue.  The  diagnosis  can  and  should  be 
made  with  accuracy  in  the  great  majority  of  cases  before  the  end 
of  the  first  twenty-four  hours,  and  almost  universally  within  the 
first  forty-eight  hours.  From  the  symptoms  and  clinical  course 
of  the  disease  in  the  first  forty-eight  hours  it  is  impossible  to  pre- 
dict, with  any  degree  of  certainty,  what  the  subsequent  course  of 
the  case  will  be — that  is,  whether  the  tendency  will  be  to  subsidence 
and  cure  by  natural  processes  or  to  a  virulent,  if  not  fatal,  termina- 
tion. This  is  the  consensus  of  opinion  of  the  large  majority  of 
those  surgeons  of  greatest  experience. 

The  danger  of  operative  intervention  in  the  early  stage  is  scarcely 
more  than  that  of  an  exploratory  laparotomy.  The  time  required 
for  the  convalescence  is  not  more  than  two  and  a  half  to  three  weeks. 
Drainage  is,  as  a  ride,  not  indicated  and  hernia  improbable.  Un- 
necessary operations  as  a  result  of  error  in  diagnosis  would  be  very 
limited.  The  patient  would,  therefore,  be  relieved  of  his  appen- 
dicitis without  hazard,  without  prolonged  illness,  without  the 
danger  of  unpleasant  sequelae,  without  the  possibihty  of  recurrence, 
by  the  only  timely  operation.  To  me  there  appears  to  be  no  excuse, 
no  explanation,  no  logical  process,  no  justifying  hope  that  relieves 
the  patient  of  the  dangers  of  this  disease.  Procrastination,  under 
these  circumstances,  I  do  not  interpret  as  a  manifestation  of  knowl- 
edge, experience,  judgment,  or  true  conservatism,  but  a  stigma  of 
their  opposites.  This  should,  therefore,  be  considered  the  period 
of  election. 

Should  we  operate  in  the  second  stage,  during  the  increasing  or 
spreading  inflammatory  process,  which  may  mean  anywhere  from 
the  second  to  the  fifth  day  ?  In  this  stage  we  may  have  the  circum- 
scribed abscess  around  the  appendix,  the  active  inflammatory 
process  of  the  neighboring  tissues  or  organs,  or  the  early  pathological 
changes  of  a  circumscribed  or  general  peritonitis.  We  often  find 
the  temperature  and  pulse  high,  meteorismus,  intestinal  paralysis, 
and  acute  infected  tissues,  with  manifestations  of  severe  intoxica- 
tion. These  patients  will  not  stand  extensive  manipulations.  They 
are  already  fully  burdened  with  the  toxins,  and  this  intoxication 
must  not  be  increased  or  the  patient  will  be  sacrificed.  Shall  we 
operate?  Yes,  and  in  this  stage.  But  the  operation  must  be  a 
limited  one;  that  is,  simple  opening  and  relief  of  pus  tension  in  the 
infected  area  with  the  removal  of  the  appendix,  if  it  be  accessible 
and  easily  amputated.  There  should  be  the  least  possible  separa- 
tion of  agglutinations  or  other  trauma  to  the  infected  tissues.  Agglu- 
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tinations  and  adhesions  are  life-saving,  both  in  circumscribing  the 
process  and  in  rendering  the  local  tissues  unfit  for  absorption. 
Many  of  the  fatalities  in  operations  for  appendicitis  have  been  due 
to  the  failure  of  recognition  of  these  facts.     Where  the  patient  is 
apparently   overwhelmed   with   the   intoxication   from   a   circum- 
scribed or  diffuse  peritonitis  or  inflammatory  process,  I  content 
myself  with  making  a  simple  incision  in  the  abdomen  and  relieving 
the  pus  tension  by  the  insertion  of  a  large  drainage  tube  without 
irrigation,  without  sponging,  and  without  manipulation  of  the  tis- 
sues.    On  the  other  hand,  in  the  ascending  stage  of  the  disease, 
where  the  depression  is  not  noticeable,  when  the  intoxication  is 
not  severe,  even  when  the  quantity  of  pus  is  large,  circumscribed 
or  not  circumscribed,  the  appendix  is  removed.     In  other  words, 
the  extent  of  operation  is  governed  rather  by  the  constitutional 
symptoms  of  the  sepsis  than  by  the  extent  or  character  of  the  patho- 
logical changes.     One  fact  must  never  be  lost  sight  of  in  operating 
on  this  class  of  cases,  and  that  is,  that  the  pus  is  usually  virulent, 
and  when  organized  adhesions  are  present  they  must  not  be  sepa- 
rated, as  they  expose  the  surface  to  acute  absorption.     Organic 
adhesions  are  rarely  formed  before  the  fifth  day.    Exudates  must 
not  be  rubbed  nor  torn  off,  as  they  carry  with  them  the  endothelia 
and  leave  an  abraded  absorbing  surface.    The  peritoneum  should 
be  considered  similar  to  the  skin;  in  the  latter,  while  the  epithelia 
are  intact,  there  is  practically  no  absorption;  they  are  the  shingles 
of  protection;  with  the  peritoneum,  while  the  endothelial  cells  are 
intact,  there  is  practically  no  absorption.     The  rule,  therefore, 
which  I  follow  is  not  to  treat  any  of  the  active  inflammatory  con- 
ditions on  the  expectant  plan,  but  to  relieve  the  suppurating  infected 
centres  by  simply  opening  and  inserting  an  efficient  drain,  and  in 
the  cases  where  the  constitutional  reaction  is  mild  and  the  appendix 
accessible,  it  is  removed.      In  my  work  the  appendix  has  been 
removed  in  nine  cases  out  of  ten  operated  in  the  second  stage, 
while  if  attempted  in  the  10  per  cent,  of  selected  cases,  with  severe 
symptoms  of  constitutional  sepsis,  the  majority  of  them  would  be 
fatal.    In  the  last  two  and  a  half  years'  work  in  general  septic  peri- 
tonitis I  have  had  but  one  death  following  the  operation,  and  that 
was  a  case  of  appendical  origin,  operated  on  the  fifth  day.     The 
patient  succumbed  six  days  after  the  operation  with  a  double  pneu- 
monia.   The  peritonitis  had  entirely  subsided.    This  was  the  only 
death  that  occurred  in  any  of  the  cases  of  peritonitis  operated, 
including  the  typhoid,  gastric,  and  intestinal  perforations  and  sixteen 
consecutive  cases  of  general  suppurative  peritonitis.    The  treatment 
after  the  operation  in  these  cases  consisted  in  placing  the  patients  in 
a  semisitting  position,  35  to  45  degrees,  retaining  them  in  this  posi- 
tion for  three  or  four  days,  administering  large  quantities  of  saline 
solution  (per  rectum),  from  four  to  twelve  quarts  in  twenty-four 
hours;  the  saline  mu§t  be  allowed  to  seep  in,  the  tube  remaining 
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constantly  in  position.  No  water  was  given  by  the  mouth.  The 
stomach  never  absorbs  water,  and  under  these  conditions  it  does 
not  readily  transmit  it  to  the  intestines  for  absorption.  Mild  cathar- 
sis was  induced  with  small  doses  of  calomel,  beginning  eight  hours 
after  operation. 

I  am  convinced  that  the  great  mortality  which  has  been  reported 
in  operations  in  the  second  stage  and  under  the  clinical  conditions 
mentioned  above  have,  in  a  measure,  been  due  to  excessive  manipu- 
lation, sponging,  flushing,  adhesion  separating,  and  jyrolonged 
operation.  The  deaths  in  these  cases  of  acute  infection  are  due 
to  the  depression  resulting  from  a  sudden  absorption  of  an  over- 
whelming dose  of  toxin;  this  absorption  is  favored  by  the  manipu- 
lations mentioned. 

Let  us  contrast  the  treatment  of  an  acute  infective  focus  in  the 
peritoneum  with  the  treatment  of  a  similar  infection ;  for  example, 
osteomyelitis  in  the  ends  of  long  bones.  In  the  latter  we  open  or 
tap  without  irrigation,  sponging,  curetting,  or  manipulation,  and 
simply  insert  a  drain.  If  we  will  treat  the  peritoneum  with  the 
same  consideration  we  will  have  equally  gratifying  results.  Water 
has  no  more  license  in  the  peritoneum  than  it  has  in  the  lung;  the 
same  may  be  said  of  trauma. 

The  posture  after  operation  allows  the  pus  to  settle  in  the  most 
dependent  portion  of  the  peritoneum;  there  it  is  pumped  out  through 
the  tube  by  the  alternating  respiratory  pressure.  During  trans- 
portation of  cases  of  general  suppurative  peritonitis  to  the  hospital 
the  patients  are  kept  in  a  sitting  position;  during  operation  they  are 
kept  in  the  same  position.  I  do  not  consider  any  of  these  steps 
in  the  sense  of  life-saving  stitches,  but  their  combination  and  the 
results  obtained  have  revolutionized  my  ideas  and  prognoses  in 
general  suppurative  peritonitis,  as  well  as  in  the  acute  and  viciously 
septic  appendicitis.  Nor  would  I  expect  to  cure  a  case  of  peritonitis 
in  the  stage  of  projectile,  black  vomitus;  cold,  clammy  skin;  pinched 
expression,  ballooned  abdomen,  and  dusky,  cyanotic  hue.  Here, 
the  fatal  dose  is  already  in  the  circulation,  and  inhibition,  antitoxic 
eliminants,  and  hematodiluents  would  have  no  effect. 

Operations  in  the  third  stage,  or  the  stage  of  subsidence  of  the 
inflammatory  process  or  retardation  of  the  process  of  absorption, 
are  not  at  all  as  urgent  as  in  the  first  or  second  stage.  To  begin 
with,  the  destructive  process  has  been  overpowered  by  the  local 
resistance  of  the  tissue  (the  local  immunity  of  tissue  infiltration), 
and  an  effectual  encapsulation  has  taken  place;  or  they  have  been 
emptied  through  ulceration  into  a  neighboring  coil  of  intestine;  or 
they  are  slowly  destroying  their  boundaries  in  the  line  of  least  resist- 
ance and  little  absorption  is  taking  place. 

This  process  may  continue  for  a  considerable  period  of  time 
unless  some  accident  should  rupture  the  wall,  or  the  pus  should 
come  in  contact  with  some  vein  and  thrombophlebitis  with  emboUsm 
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ensue.  The  retained  products  of  infection  under  these  circum- 
stances are  always  an  element  of  danger,  and  in  the  hands  of 
judicious  and  careful  operators  in  this  stage  they  can  be  conducted 
to  the  surface  without  hazard  to  the  patient,  and  the  appendix  can, 
very  frequently,  be  removed  without  extensive  separation  of  adhe- 
sions or  scattering  the  pus  over  non-infiltrated  areas  by  carefully 
coffer-damming  the  operative  field.  If  a  mass  is  felt  in  the  iliac 
fossa,  pelvis,  or  loin,  and  is  readily  accessible  in  any  of  the  positions, 
it  should  be  opened  directly  over  the  most  prominent  point  and 
drained.  This,  however,  must  always  be  the  exceptional  route. 
When  a  case  has  progressed  to  this  stage,  the  patient  is  in  a 
position  to  be  placed  in  the  best  operative  environment  and  to  have 
the  best  skill.  Personally,  I  open  through  the  anterior  abdominal 
wall  in  practically  all  of  these  cases  and  coffer-dam  the  field  before 
opening  the  pus  cavity.  I  have  had  six  deaths  in  this  class  of  cases, 
two  in  which  the  peritoneal  cavity  was  not  opened,  but  where  the 
bulging  abscess  was  simply  opened  and  drained.  In  both  of  these 
the  opening  was  made  in  the  anterior  abdominal  wall  without 
entering  the  free  peritoneal  cavity.  Either  from  the  preparatory 
manipulation  or  from  pressure  on  the  abscesses  during  operation 
they  ruptured  below  into  the  free  peritoneal  cavity.  Both,  were 
large  abscesses,  one  in  a  fourteen-day  and  the  other  in  an  eleven- 
day  case.  The  accident  was  not  detected,  as  the  pus  flowed  freely 
from  the  abscesses  when  they  were  incised.  They  died  seventeen 
and  twenty-six  hours  respectively  after  operation,  from  acute  septic 
peritonitis.  These  cases  occurred  years  ago,  and  since  that  time 
I  never  open  directly  into  an  abscess  through  an  anterior  incision. 
I  always  keep  to  the  central  side  of  the  abscess  and  open  into  the 
free  peritoneum,  placing  the  coffer-dams  before  liberating  the  pus. 

Three  were  operations  in  the  third  stage,  with  a  secondary  eleva- 
tion of  temperature  and  manifestations  of  absorption;  two  of  these 
died  from  acute  saprsemia  from  excessive  separation  of  organized 
adhesions  in  efforts  to  remove  the  appendix  in  the  presence  of  viru- 
lent pus.  The  other  died  from  advancing  gangrene  with  aerobic 
infection  in  which  the  intestines  and  local  tissues  sloughed.  The 
sixth  died  of  pylephlebitis  with  multiple  hepatic  abscesses.  This 
I  do  not  feel  could  be  attributed  to  the  operation,  but  to  the  fact  that 
the  operation  was  late  and  a  thrombus  had  formed  in  the  portal 
vein. 

In  the  third  stage  the  presence  of  pus  is  always  an  element  of 
danger,  and  we  should  not  feel  content  until  it  is  removed. 

In  the  fourth  or  intermediate  stage  the  question  arises.  Should 
we  operate  on  every  patient  who  has  been  through  an  acute  attack 
of  appendicitis?  If  so,  why?  The  reasons  for  operating  that  may 
be  given  are  these :  first,  after  an  attack  of  appendicitis  the  patient 
is  prone  to  recurrence;  second,  upward  of  60  per  cent,  of  the  cases 
operated  by  me  in  the  intermediate  stage  had  had  more  than  one 
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attack;  third,  in  the  large  proportion  of  the  cases  in  which  there 
was  only  incision  and  drainage  of  the  abscess  (which  was  a  proced- 
ure frequently  recorded  by  me  iti  my  first  three  hundred  cases)  the 
attacks  recurred.  In  one  patient  I  drained  a  periappendical  abscess 
on  three  different  occasions,  always  with  severe  sepsis,  before  I  suc- 
ceeded in  inducing  the  patient  to  come  in  between  attacks  to  have 
the  appendix  removed;  fourth,  the  pathological  changes,  such  as 
adhesions,  flexions,  stenoses,  etc.,  following  a  primary  attack,  very 
much  favor  a  recurrence;  fifth,  even  if  there  was  no  danger  of  recur- 
rence of  the  inflammatory  conditions,  the  adhesions,  fixations, 
stenoses,  flexions,  and  retentions  in  the  appendix  produce  sufficient 
disturbance  of  the  digestive  tract  to  demand  an  operation  for  their 
prevention;  sixth,  recurrent  infections  are,  practically,  as  dangerous 
as  primary  attacks  (I  recall  one  patient  who  died  in  the  seventh 
attack) ;  seventh,  the  appendix  can  be  removed  in  the  intermediate 
stage  without  danger.  About  two-thirds  of  the  entire  number  of 
operations  were  in  the  so-called  intermediate  stage.  In  all  of  these 
I  had  one  fatality  and  that  was  from  an  acute,  infective  peritonitis, 
traceable  to  an  interne  who  had,  without  my  knowledge,  made  a 
post-mortem  on  a  post-abortion  peritonitis  the  night  before  the 
operation;  two  other  operations  performed  on  the  same  day  were 
similarly  infected.  I  had  one  case  of  severe,  but  not  fatal,  hemor- 
rhage, in  the  person  of  a  physician,  which  was  apparently  due  to 
penetration  of  the  deep  epigastric  artery  by  the  closing  suture. 
This  would  mean  about  one  death  in  1300  or  1400  operations.  In 
four  of  the  intermediate  cases  only  a  stump  of  the  appendix  remained, 
as  it  was  destroyed  by  the  sloughing  process.  This  is  an  extremely 
small  number  when  one  considers  the  severity  of  the  inflammatory 
process  and  the  number  of  cases  in  which  the  mucosa  is  gangrenous, 
as  seen  in  the  early  operations.  A  partial  or  even  complete  oblitera- 
tion of  the  lumen  of  the  appendix  is  not  rare. 

The  type  of  operation,  as  far  as  its  application  to  many  of 
the  pathological  conditions,  has  been  mentioned  from  time  to  time 
in  the  progress  of  the  paper.  The  routine  incision  is  through  the 
outer  margin  of  the  rectus,  one-half  inch  to  the  central  side  of  the 
linea  semilunaris,  rarely  ever  going  through  the  transverse  muscles 
or  making  the  McArthur  or  McBumey  incision.  When  the  peri- 
toneum is  opened  the  finger  is  pressed  down  into  the  iliac  muscles, 
drawn  along  the  vessels  upward  until  it  hooks  or  lifts  the  ileum. 
This  is  followed  out  to  the  caput  coli,  the  appendix  located,  freed, 
its  mesentery  compressed  with  heavy  clamp  forceps,  and  a  catgut 
ligature  placed  in  the  crease.  The  mesentery  is  then  divided,  the 
base  of  the  appendix  is  clamped  with  a  heavy  hsemostat,  and  a  catgut 
ligature  placed  in  the  crease. 

The  appendix  is  then  divided  close  to  the  ligature  and  embedded 
by  two  rows  of  fine  linen  sutures,  always  beginning  on  the  meso- 
appendical  line  of  the  appendix;  each  row  consists  of  three  or  four 
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continuous  stitches;  the  stump  is  dropped.  This  is  the  procedure 
in  the  intermediate  operation. 

In  the  operations  where  infection  is  present,  immediately  after 
opening  the  abscess  a  coifer-dam,  made  of  strips  of  gauze  two  and  a 
half  inches  wide,  is  packed  in  on  all  sides  of  the  infected  area  and 
retained  there  until  the  operation  is  completed.  The  abscess  is 
then  opened,  the  pus  sponged  out,  the  appendix  located,  if  possible, 
and  the  adhesions  gently  liberated  until  a  ligature  can  be  placed 
upon  the  mesentery  of  the  appendix.  If  the  case  be  one  of  acute 
infection  and  virulent,  as  interpreted  from  the  symptoms,  a  ligature 
is  placed  on  the  mesentery  and  one  on  the  appendix,  and  both  are 
amputated  short,  with  no  effort  to  embed  the  stump  of  the  appendix. 
Notwithstanding  the  simplicity  and  this  apparent  imperfect  closure 
of  the  appendix,  I  have  not  had  a  single  case  of  fecal  fistula  requir- 
ing an  operation  for  closure.  In  the  septic  peritonitis  cases  the 
appendix  is  always  removed  and  a  gauze  and  rubber  drainage  tube 
inserted,  the  latter  going  into  the  Douglas  cul-de-sac  or  the  vesico- 
rectal fold.  A  gauze  drain  alone  in  the  presence  of  pus  should  never 
be  relied  on;  the  same  is  true  of  a  cigarette  drain.  Where  these 
are  put  in  for  the  purpose  of  transmitting  wound  suction  other  than 
pus  to  the  surface,  they  fulfil  the  intention  for  from  eight  to  twenty 
hours  after  their  insertion;  then  they  become  plugs,  not  drains. 
The  most  reliable  and  the  safest  drain  is  a  rubber  tube  with  small 
perforations.  Portions  of  the  coffer-dam  around  the  field  of  opera- 
tion may  be  permitted  to  remain  for  days  after  the  operation.  This 
is  used  less  frequently  now  than  it  was  years  ago.  The  kind  of 
drainage  used  is  governed  entirely  by  the  character  of  the  discharge. 
All  of  the  acute,  severely  infected  cases  are  drained,  even  though  the 
appendix  has  not  perforated.  I  consider  that  the  area  of  the  appendix 
and  drainage  makes  me  feel  more  secure.  The  drain,  under  these 
conditions,  may  be  removed  forty-eight  to  seventy-two  hours  after 
the  operation.  Dry  sponges  are  always  used  and  dry  iodoform 
gauze  coffer-dams.  Irrigation  is  never  resorted  to  in  any  of  my 
abdominal  work  under  any  circumstances.  The  abdomen  is  closed 
with  the  layer  sutures.  A  No.  2  dry  catgut  is  used  in  the  peritoneum, 
and  so  placed  as  to  evert  the  cut  edge  of  the  peritoneum  out  into 
the  abdominal  wound  and  not  expose  it  inside  to  form  adhesions; 
a  No.  4  is  used  in  the  aponeurosis  of  the  rectus  muscle  and  horse- 
hair for  the  skin.  Occasionally  a  figure-of-8  silkworm-gut  is  used 
as  an  additional  support  in  the  aponeurosis  of  the  rectus. 

Immediately  after  the  operation  the  patient  is  placed  in  a  sitting 
position,  35  to  45  degrees,  and  kept  there  for  from  two  to  four  days. 
This  is  not  considered  necessary  in  every  case,  but  it  is  safer  in  most. 

The  Pathological  Findings.  It  has  been  my  endeavor  to  treat 
of  the  pathological  findings  in  their  relations  to  the  symptoms  or  the 
stage  of  the  disease,  as  well  as  the  application  of  certain  operative 
principles  to  definite  pathological  conditions.     For  a  time  it  was  my 
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practice  to  describe  in  detail  what  I  expected  to  find  in  opening  the 
abdomen,  giving  the  pathological  manifestations  in  detail.  I  must 
frankly  confess  that  I  have  had  many  rude  awakenings,  although 
the  average  was  fairiy  accurate.  The  errors,  however,  were  so 
significant  that  had  I  changed  from  my  rule  of  prompt  action  in 
every  case,  many  lives  would  have  been  sacrificed.  I  was  so  im- 
pressed with  these  cases  that  the  following  expressions  were  used 
to  the  visiting  physicians  at  the  operating-table:  "We  do  know 
from  the  clinical  history,  the  symptoms,  and  physical  signs  that 
this  is  a  case  of  appendicitis.  We  do  not  know  what  the  tendency 
of  the  pathological  process  in  this  individual  case  is,  whether  it  be 
toward  security  and  repair  or  toward  destruction  and  danger." 
A  case  in  point:  In  a  recent  consultation,  a  surgeon  of  no 
small  pretensions  contended  that  the  patient  under  consideration, 
then  thirty-one  hours  after  the  onset  of  pain,  whose  pulse  in  the 
last  six  hours  had  fallen  from  110  to  86,  and  whose  temperature 
had  fallen  from  102.8°  to  100.2°,  was  progressing  favorably  and 
operation  might  safely  be  postponed;  but  on  the  above  rule  it  was 
insisted  that  no  one  could  tell  from  these  symptoms  what  patho- 
logical changes  were  taking  place.  The  operation  was  accepted. 
The  appendix  was  found  free  from  adhesions,  a  circular  gangrene 
one-half  inch  in  length  existed  at  about  its  middle,  absorption  had 
ceased,  the  line  was  clearly  defined,  and  it  is  unnecessary  to  men- 
tion what  would  have  been  the  result  of  delay.  An  early  drop  in 
temperature  and  pulse  and  cessation  of  pain  cannot  be  relied  upon 
as  indication  of  a  cessation  of  danger  and  must  never  be  interpreted 
in  that  way.  It  only  means  a  cessation  of  tension  and  absorption 
and  not  a  subsidence  of  pathological  changes  or  their  subsequent 
dangers. 

Subsequent  Management  of  Cases.  About  80  per  cent,  of 
the  cases  need  very  little,  if  any,  special  attention  after  the  com- 
pletion of  the  operation;  10  per  cent,  demand  close  watching  and 
10  per  cent,  the  exercise  of  the  greatest  skill  to  conduct  them  to  a 
favorable  end,  and  it  is  to  this  last  10  per  cent,  that  we  will  turn 
our  attention.  These  are  the  ones  that  are  already  severely  intoxi- 
cated, that  have  particularly  septic  processes,  that  have  a  local  or 
general  septic  peritonitis.  After  the  pus  tension  has  been  relieved 
by  the  opening  and  drainage  and  the  source  of  the  infection  (the 
appendix)  removed,  the  patient  is  placed  in  bed  in  the  sitting 
(Fowler)  position,  with  a  back  rest.  This  favors  the  settling  of 
the  peritoneal  and  wound  exudates  into  the  pelvis  to  the  site  of  the 
drainage  tube;  it  is  a  physiological  fact  that  the  pelvic  peritoneum 
absorbs  more  slowly  than  the  peritoneum  above  the  umbilicus, 
and,  furthermore,  that  encapsulation  is  favored  by  the  anatomical 
structures  in  the  pelvis  and  the  activity  of  the  omentum,  sigmoid, 
and  small  intestines. 

Then  attention  must  be  turned  to  elimination  of  the  products 
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of  infection.  This  is  accomplished,  first,  by  administering  large 
quantities  of  fluids,  rarely  intravenous,  occasionally  subdermally, 
practically  always  per  rectum  and  rarely  by  the  stomach.  Since 
we  have  learned  that  the  stomach  does  not  absorb  water,  and  that 
in  peritoneal  inflammations  and  sepsis  it  does  not  readily  force  the 
water  into  the  intestine  for  absorption,  we  have  a  good  physiological 
basis  for  ceasing  to  give  water  by  the  stomach  and  good  physio- 
logical explanation  for  the  regurgitation  of  water  administered  by 
the  stomach.  We  know  from  extensive  clinical  experience  that  very 
great  quantities,  one  pint  an  hour,  may  be  absorbed  by  the  large 
intestine.  The  large  quantity  of  water  admitted  into  the  circula- 
tion favors  osmosis,  dilutes  the  toxins,  favors  elimination,  quiets 
thirst,  lessens  nausea,  increases  peristalsis  and  expulsion  of  gases. 
It  is  a  matter  of  opinion  through  which  of  these  channels  we  derive 
the  greatest  benefits.  The  stubborn  fact  remains,  however,  that 
the  patient's  comfort  is  greater,  the  condition  improves,  and  they 
get  well.  Strychnine  may  have  some  value  as  supplementing  the 
proctoclysis.  If  alcoholics  are  given  at  all  they  should  be  given  by 
mouth,  as  they  are  rapidly  absorbed  by  the  stomach.  Nuclein 
and  unguentum  Cred^  are  beneficial  in  special  cases,  the  former 
when  the  local  resistance  of  the  tissues  seems  to  be  meagre,  the  latter 
in  the  streptococcic  types  of  infection  with  its  exhilarative  nerve 
phenomena.  Calomel  should  be  administered  in  small  and  re- 
peated doses  until  effectual. 

Immediate  Results.  The  immediate  results,  if  taken  by  hun- 
dreds, have  varied  very  materially.  The  greatest  mortality  was  in 
the  first  100  cases,  when  it  reached  11,  and  I  might  also  add  that 
in  that  100  cases  practically  every  one  was  an  acute  infection  with 
pus  perforation,  more  or  less  peritonitis,  etc.;  they  embraced  the 
cases  from  March  2,  1889,  to  July  23,  1893. 

The  number  of  deaths  in  each  100  then  gradually  decreased 
until  after  the  meeting  of  the  American  Medical  Association  at 
Atlanta  in  May,  1896.  It  will  be  recalled  that  at  that  meeting 
there  was  a  great  cry  against  peritoneal  operations  and  particularly 
against  the  frequent  operations  for  appendicitis.  This  was  heralded 
through  the  journals,  and  the  general  practitioner,  believing  it  repre- 
sented the  consensus  of  opinion  of  the  majority  of  surgeons,  who 
were  in  close  contact  with  the  public,  or  general  practitioners, 
accepted  it  as  a  fact  and  hesitated  before  advising  operations  when 
the  unquestioned  symptoms  of  appendicitis  were  present.  The 
price  in  lives  was  great.  The  arguments  urged  represented  the 
ideas  of  men  who  conducted  large  clinics,  and  not  in  close  contact 
with  the  people  or  with  the  every-day  practitioner,  who  saw  mostly 
intermediate  cases  and  did  not  realize  the  virulence,  rapidity  of 
destruction  and  danger,  as  well  as  the  consequent  vital  importance 
of  proijapt  and  early  action  in  the  acute  infective  stage.  In  the 
year  following  this  meeting  the  mortality  reached  7  in  100.    Then 
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there  was  another  gradual  decline,  as  the  error  of  the  position  was 
recognized,  until  a  second  epidemic  of  so-called  conservatism 
("expectant  treatment")  passed  over  the  country  and  carried  with 
it  its  quota  of  deaths,  when  the  mortality  reached  6  in  100.  For 
the  last  four  years  there  has  been  a  steady  decline  in  the  number 
until  in  the  last  100  operations  there  was  a  mortality  of  2  per  cent. 
One  of  these  deaths  was  due  to  an  ileus  of  the  small  intestine  high  up, 
bearing  no  relation  either  in  adhesions  or  otherwise  to  the  appen- 
dical  operation,  and  the  other  a  death  from  a  double  pneumonia 
six  days  after  the  operation  for  general  septic  peritonitis  of  appen- 
dical  origin,  the  peritonitis  having  entirely  subsided. 

It  seems  to  me  that  every  death  from  appendicitis  is  chargeable 
directly  to  the  people,  either  for  not  calling  in  the  physician  suflB- 
ciently  early  after  the  onset  of  symptoms,  or  to  the  physician  and 
surgeon  for  not  acting  promptly  when  they  are  called.  I  am  sorry 
to  admit  that  the  latter  represents  the  greater  percentage.  We 
should  have  no  deaths  from  appendicitis,  but  we  are  having  them. 
We  should  accept  the  force  of  numbers  and  experience  to  guide 
us  against  the  culpable  if  not  criminal  error  of  delay  in  this  class  of 
cases.  It  is  not  necessary  that  every  physician  should  lose  a  case 
so  he  may  learn  the  lesson,  any  more  than  a  doctor  should  lose  a 
case  under  chloroform  anaesthesia  before  he  learns  either  to  abandon 
it  or  have  it  administered  by  competent  hands. 

Final  Results.  The  final  results  in  appendicitis,  as  a  whole, 
are  very  gratifying.  When  a  patient  has  had  the  appendix  removed, 
the  rule  is  that  he  recovers  from  the  operation,  has  as  good  if  not 
better  health  than  he  had  before,  and  is  free  from  pain  and  incon- 
venience in  the  right  hypochondriac  region  or  disturbance  of  his 
digestive  tract  as  a  result  of  the  disease  or  the  operation.  It  is 
surprising  how  completely  extensive  adhesions,  the  result  of  diffuse 
and  extensive  inflammatory  processes,  disappear  soon  after  the 
focus  of  infection  is  removed  and  the  source  of  irritation  eradicated. 
Prolonged  packing  and  drainage  tend  to  the  formation  of  more 
firm  adhesions  than  usually  result  from  the  inflammatory  processes 
with  their  adhesions  in  limiting  the  infective  process.  With  the 
exception  of  the  adhesions  following  tuberculosis  in  the  peritoneum, 
there  is  no  other  lesion  in  which  the  adhesions  so  rapidly  and  com- 
pletely disappear  as  those  that  exist  around  an  inflamed  appendix. 
If  the  appendix  has  perforated  and  a  secondary  perforation  has 
taken  place  into  the  intestine,  a  firm  and  organic  adhesion  of  the 
appendix  may  remain,  uniting  it  to  the  intestine,  the  caput  coli,  or 
the  ileum,  as  the  case  may  be.  It  seems  to  me  even  these  rapidly 
absorb,  so  that  in  an  abdomen  where  .six  weeks  previous  an  opera- 
tion had  been  performed  for  the  drainage  of  a  large  periappendical 
abscess,  with  extensive  suppuration  and  adhesions,  almost  every 
evidence  of  the  disease,  except  a  fluffy,  velvety  condition  of  the 
peritoneum,  had  disappeared.     This  is  an  every-day  observation. 
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The  regenerative  power  of  the  epitheHum  over  the  intestine  is  vast 
in  the  average  case.  Occasionally  we  find  a  tendency  to  keloid 
formations  in  the  peritoneum,  or  to  the  formation  of  cord-like 
adhesions  which  develop  into  strong,  firm  bands  of  sufficient  power 
to  lift  the  patient  from  the  table.  Fortunately  these  are  rare.  If 
the  appendix  remains  and  becomes  a  chronic  source  of  irritation 
after  an  attack  of  appendicitis,  the  adhesions  often  continue  and 
remain  there  as  a  protection  against  a  subsequent  attack,  rendering 
the  danger  in  a  subsequent  attack  less  in  these  cases.  If  we  could 
only  tell  from  the  symptoms  that  they  existed,  what  a  comfort  it 
would  be  in  recurrences! 

Hernia.  Much  has  been  written  on  the  subject  of  hernia  fol- 
lowing the  operation  for  appendicitis,  and  many  suggestions  have 
been  made  concerning  the  original  incision.  It  seems  that  one  of 
two  incisions  should  be  adopted:  either  the  gridiron  incision  of 
McBurney  and  McArthur,  or  the  incision  through  the  rectus  mus- 
cle. The  gridiron  incision  has  the  advantage  of  retaining  the  muscle 
fibres  without  injury  while  it  divides  the  muscular  sheath,  which 
is  often  strong,  at  the  point  of  separation  of  the  fibres.  It  has  the 
disadvantage  of  confining  the  operator  to  a  comparatively  small 
field  after  the  abdomen  is  opened,  unless  he  is  willing  to  sacrifice 
the  muscle  by  division.  This  is  not  such  a  serious  matter  as  we 
formerly  believed.  Muscle  fibres  may  be  divided  in  a  direct  trans- 
verse line  if  they  are  again  brought  into  apposition  and  the  full 
strength  of  the  muscle  retained.  This  is  seen  in  division  of  the 
biceps,  triceps,  and  the  abdominal  rectus.  It  leaves  a  depression 
and  a  deformity,  but  no  deficiency  in  support.  The  other  incision 
is  one  to  the  central  side  of  the  linea  semilunaris,  going  through 
the  rectus  muscle.  It  has  the  advantage  of  permitting  the  incision 
to  be  elongated  from  the  symphysis  to  the  costal  arch  without  the 
division  of  muscle  fibres.  It  has  the  further  advantage  of  permitting 
the  peritoneal  and  the  muscular  aponeurosis  to  be  sutured  without 
including  the  muscle  fibres  and,  at  the  same  time,  produces  approxi- 
mation of  the  slit  muscular  fibres  side  to  side  in  their  long  axis,  the 
sutures  being  applied  in  layers.  The  accurate  apposition  of  the 
aponeurosis  of  the  rectus  with  a  catgut  or  figure-of-8  suture  prac- 
tically guarantees  against  a  hernia.  In  the  class  of  cases  in  which 
drainage  is  necessary  there  is  a  defect  in  the  approximation  of  the 
aponeurosis  of  the  rectus  or  of  the  muscle  fibres  if  the  gridiron 
incision  be  made,  which  leaves  a  weakness  in  the  wall;  this,  in  a 
considerable  percentage  of  cases,  results  in  hernia.  Prolonged 
drainage  is  not  so  frequently  necessary  as  was  formerly  supposed. 
A  figure-of-8  suture,  to  be  tied  later,  can  be  used  for  the  ap- 
proximation of  the  cut  edges  of  the  aponeurosis  at  this  point.  It 
should  be  allowed  to  remain  loose  until  the  drainage  is  removed, 
and  then  it  may  be  drawn  taut  and  good  apposition  secured,  which 
will  lessen  the  likelihood  of  hernia,  though  it  will  not  prevent  an 
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occasional  one.  If  the  postoperative  hemia  is  tending  to  increase, 
it  should  be  closed  with  an  edge-to-edge  union  of  the  aponeurosis, 
or  a  flap  operation  of  the  aponeurosis,  after  the  method  of  Mayo 
for  umbilical  hernia.  Hernia  bears  close  relation  to  drainage  in 
all  locations  of  incision  in  the  abdominal  wall. 

Obligations  of  the  General  Practitioner.  My  early 
experience  with  appendicitis  occurred  when  I  was  doing  general 
practice,  the  first  operation  having  been  performed  at  Cook  County 
Hospital  on  March  2,  1889,  which  I  believe  was  the  first  one  in 
this  country  under  the  new  idea  of  the  surgical  treatment  of  appen- 
dical  and  perityphlitic  affections  or  induration — i.  e.,  operating 
in  the  absence  of  phlegmon,  but  on  the  theory  that  the  primary 
lesion  was  an  infection  and  suppuration  in  the  appendix  and  the 
perityphlitis,  a  secondary  extension  of  this  infection.  Periappen- 
dical  abscesses  with  phlegmon  and  induration  had  been  drained 
and  earlier  intervention  urged  in  most  forceful  language  by  Bull 
and  others  preceding  that  time.  (The  report  of  this  operation 
was  made  to  the  Chicago  Medical  Society,  November  4,  1889.) 
This  operation  was  performed  after  reading  the  able  paper  of  Krufft, 
which  I  think  did  more  to  stimulate  early  operations  on  the  appendix 
at  that  time  than  any  other  paper  that  appeared.  Therefore,  I 
make  no  apology  for  speaking  of  the  obligations  of  the  general 
practitioner  in  appendicitis.  In  a  large  number  of  the  early  cases 
of  appendicitis  I  was  the  first  doctor  called,  and  after  a  few  expe- 
riences, which  were  so  forceful  in  their  instruction,  it  required  no 
courage  on  my  part  to  insist  on  the  operation.  Many  of  the  first 
hundred  operations  were  performed  on  the  kitchen-table,  with  the 
ordinary  aseptic  conditions  that  could  be  secured  in  a  twenty- 
minute  or  half-hour  preparation.  In  a  large  number  of  them  there 
was  no  trained  nurse,  no  cumbersome  excessive  surgical  para- 
phernalia, avoiding  the  loss  of  time  which  these  entailed,  hastening 
the  liberation  of  the  pus  or  the  removal  of  the  appendix,  as  the 
case  might  be.  The  facts  gleaned  at  that  time  made  me  realize, 
as  no  subsequent  experience  has,  the  degree  of  destruction  that 
can  occur  in  a  very  limited  number  of  hours  with  virulent  infection 
of  the  appendix.  Indeed,  I  was  frequently  asked,  "Where  do  you 
get  all  of  the  appendicitis  cases?"  with  a  look  and  an  inflection  that 
did  not  indicate  the  utmost  confidence  in  my  diagnostic  ability  or 
the  integrity  of  the  numerals;  but  that  is  ancient  history.  Appen- 
dicitis has  come  and  it  has  come  to  stay,  and  the  responsibility  of 
its  immediate  recognition  is  on  the  general  practitioner.  It  seems  to 
me  that  a  man  has  no  more  right  to  hope  that  an  inflammation  of 
the  appendix,  once  instituted,  will  tend  to  a  favorable  termination  than 
he  has  to  hope  that  an  acute,  infective  osteomyelitis  of  the  femur, 
or  a  phlegmon  of  the  thigh,  will  recover  without  liberation  of  the  pus. 

Can  the  general  practitioner  make  an  early  and  accurate  diag- 
nosis?   Yes.    This  is  admitted  by  all  at  the  present  time.     Is  he 
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justified  in  hoping  that  the  case  will  subside  and  go  through  to  a 
favorable  termination?  No!  We  will  admit  that  80  per  cent,  of 
the  cases  recover  from  the  attack;  that  20  per  cent.,  approximately, 
of  the  cases  either  die  in  the  first  attack  or  have  recurrences.  If 
he  decides  to  wait,  it  is  with  the  understanding  that  he  is  willing 
to  sacrifice  that  percentage  of  his  patients.  All  aid  can  as  readily 
be  timely  as  untimely.  It  seems  to  me  that  as  a  general  practitioner 
I  would  feel  personally  responsible  for  the  death  of  a  patient  suffer- 
ing from  a  typical  attack  of  acute  appendicitis,  if  I  had  the  case  from 
the  beginning  and  was  called  early — that  is,  in  the  primary  pain. 
I  might  endeavor  to  ease  my  conscience  by  urging  certain  reasons 
for  withholding  action,  or  by  stating  that  I  was  following  Smith's 
or  Brown's  or  Jones'  plan  of  treatment,  but  the  ever-living  wit- 
ness of  inner  judgment  would  be  crying  out  against  me.  There  is 
no  plan  of  treatment  which  controls  the  pathological  processes. 
There  is  no  plan  of  medical  treatment  which  materially  lessens 
the  risk.  There  is  no  system  of  beating  the  mortality  percentages 
in  appendicitis. 

I  wish  to  express  my  high  appreciation  of  the  strong  position 
taken  by  many  of  the  ablest  medical  men  in  insisting  that  they 
have  no  power  of  control  over  the  disease,  and  that  it  is  essentially 
from  its  initiation  a  surgical  condition.  Indeed,  these  men  out- 
rank many  of  the  surgeons  in  their  judgment  and  in  their  apprecia- 
tion of  the  urgency  of  immediate  action. 

Obligations  of  the  Surgeon.  The  obligation  of  the  surgeon 
is  to  conduct  a  case  of  appendicitis  to  a  favorable  termination  with 
the  least  hazard  or  risk  to  the  patient,  regardless  of  his  personal  or 
professional  feeling  or  of  the  praise  or  condemnation  of  his  conduct. 
We  all  meet  cases  where  we  would  readily  shirk  the  responsibiUty 
of  action,  but  we  have  no  license  in  the  role  of  surgeons  if  we  take 
that  position.  We  all  meet  cases  in  which  we  would  prefer  to  have 
one  clean  operation  and  be  through  with  the  case,  but  that  must 
never  be  done  where  it  involves  additional  hazard  to  the  patient. 
A  second  operation  with  a  living  patient  at  the  end  is  better  than 
a  primary  radical  operation  with  a  mortality  of  two  or  three  in  a 
hundred  as  the  price.  This  involves  the  element  of  individual 
judgment  and  cannot  be  adequately  described.  The  man  who  is 
having  more  than  three  or  four  deaths  in  a  hundred  operations  for 
appendicitis  is  either  receiving  his  patronage  from  incompetent  and 
procrastinating  medical  men,  or  he  is  doing  too  much  manipulating 
in  the  peritoneal  cavity  under  unfavorable  pathological  conditions. 
There  are  practitioners  who  recognize  the  earliest  symptoms,  and, 
indeed,  I  recall  one  who  forced  me  on  two  occasions  to  operate 
where  I  was  not  satisfied  of  the  diagnosis,  and  on  each  occasion  he 
was  correct. 

The  transportation  of  patients  after  the  onset  of  an  attack  of 
appendicitis  is  an  important  factor,  and  one  that  comes  under  the 
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class  of  surgeon's  obligations.  If  the  case  is  brought  to  my  atten- 
tion before  the  thirtieth  hour  I  feel  that  the  patient  can  be  trans- 
ported to  the  hospital  with  safety.  If,  on  the  other  hand,  it  is  after 
that  time  it  is  safer  to  have  the  operation  performed  in  the  environ- 
ment of  his  home,  whatever  that  home  may  mean.  If  the  patients 
are  to  be  transported,  they  should  be  kept  in  the  sitting  position  on 
the  stretcher.  Once  the  surgeon  has  operated  he  is  obligated  for 
all  of  the  details  of  the  case  to  a  complete  convalescence.  If  the 
associate  is  sufficiently  competent  to  care  for  the  patient  under  his 
instruction,  well  and  good;  otherwise  he  must  see  to  it  himself 
that  all  of  the  details  are  carried  out  to  a  complete  and  perfect 
convalescence. 


PSEUDOMELANOSIS  OF  THE  ILEMOLYMPH  GLANDS. 
By  Aldred  Scott  Warthin,  Ph.D.,  M.D., 

PROFESSOR    OF    PATHOLOGY    IN    THE    UNIVERSITY    OP    MICHIGAN,    ANN    ARBOR,  MICHIGAN. 

The  writer's  contention  that  lymphoid  structures  containing 
sinuses  filled  with  red  blood  cells  and  showing  evidences  of  extensive 
phagocytic  haemolysis  are  constantly  present  in  the  human  retro- 
peritoneal tissues  has  been  widely  accepted  during  the  last  two  years. 
His  statement  that  the  hsemolytic  activity  of  these  organs  is  rela- 
tively greater  than  that  of  the  spleen  has  been  recently  confirmed  by 
Lewis,^  who  made  comparative  counts  of  the  number  of  phagocytes 
containing  red  cells  and  pigment  occurring  in  equal  fields  of  the 
spleen  and  hsemolymph  nodes.  A  number  of  organs  were  cut  and 
several  sections  from  each  examined.  In  each  section  as  many  iso- 
lated fields  as  possible  were  taken  with  a  ^  objective,  and  the  number 
of  phagocytes  containing  red  cells  or  pigment  particles  in  each  field 
were  counted.  Estimates  were  also  made  of  the  number  of  red 
cells  enclosed  within  the  phagocytes.  From  the  results  of  these 
observations  a  few  examples  may  be  taken :  In  the  case  of  the  rat 
the  proportion  of  phagocytes  in  the  spleen  was  1.6  to  93  approxi- 
mately in  the  hsemolymph  nodes;  in  the  rabbit  1.2  in  the  spleen  to 
60  in  the  hsemolymph  nodes;  in  the  sheep  0.5  in  the  spleen  to  31  in 
the  hsemolymph  nodes.  In  all  cases  the  hsemolymph  nodes  showed 
by  far  the  greatest  amount  of  phagocytosis  per  average  field. 

Similar  results  have  been  obtained  by  the  writer,  and  the  sug- 
gestion made  by  him  in  1902  that  these  nodes  might  properly  be 
styled  "hsemolytic  glands"  acquires  additional  force.  Further 
confirmation  of  the  marked  hsemolytic  activity  occurring  in  these 
glands  is  shown  by  the  striking  and  very  interesting  findings  in  the 

1  Journal  of  Anatomy  and  Physiology,  vol.  xxxviii. 
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following  three  cases  occurring  in  the  autopsy  service  of  the  Uni- 
versity Hospital. 

Case  I. — Miss  K.  C,  aged  twenty-six  years.  Right  tube  and 
ovary  removed  by  vaginal  route;  operation  followed  by  diph- 
theritic vaginitis,  gangrene  of  the  vaginal  wound,  and  general 
fibrinous  peritonitis.  Autopsy  five  hours  after  death:  abdomen 
slightly  distended;  small  patches  of  dark-gray  to  greenish-gray  dis- 
coloration over  the  abdomen  and  the  upper  parts  of  the  thighs ;  at 
these  areas  of  discoloration  there  is  a  well-marked  subcutaneous 
emphysema.  (Both  the  discoloration  and  emphysema  were  present 
before  death,  but  increased  to  some  extent  during  the  five  hours 
between  that  event  and  the  autopsy.)  On  opening  the  body  a 
strong  odor  of  H2S  was  perceptible,  particularly  in  the  abdominal 
cavity.  Gas-bubbles  were  present  in  the  blood  of  the  large  veins 
and  heart.  The  cut  surface  of  the  lungs  gave  a  strong  odor  of  HjS. 
No  discoloration  of  the  thoracic  organs.  The  peritoneal  exudate 
and  the  intestines  presented  no  discoloration.  Red  blood  clots 
were  found  in  the  pelvis.  The  spleen  was  bluish  red,  and  showed 
no  trace  of  pseudomelanotic  discoloration.  The  edges  of  the 
vaginal  wound  were  blackened  and  friable.  Section  of  the  dark 
patches  in  the  subcutaneous  tissue  of  the  abdominal  wall  and  thighs 
showed  blackened  areas  containing  gas-bubbles,  but  no  macroscopic 
evidences  of  tissue  disintegration.  The  odor  of  HjS  was  distinctly 
perceptible  immediately  upon  cutting  into  these  patches,  but  was 
soon  lost. 

Hcemolymph  Nodes.  On  exposing  the  retroperitoneal  region 
there  were  visible  in  the  prevertebral  tissues,  at  the  sides  and  behind 
the  great  vessels,  about  forty-five  grayish  to  black  glands  occupying 
the  usual  site  of  the  hsemolymph  glands.  The  tissues  about  the 
dark  glands  showed  no  trace  of  discoloration,  so  that  the  latter 
stood  out  in  sharp  contrast  to  the  light  color  of  the  former.  Whitish 
and  pinkish  glands  were  found  side  by  side  with  the  dark  ones. 
The  majority  of  the  discolored  nodes  were  oval  or  bean-shaped,  or 
flattened.  They  varied  in  length  from  1  to  3  cm.  and  in  diameter 
0.5  to  1  cm.  On  section  the  dark  discoloration  of  some  appeared 
uniform  throughout  the  gland;  in  others  the  discoloration  was 
most  marked  in  stripes  and  spots  corresponding  to  the  sinuses.  The 
entire  retroperitoneal  tissues  were  dissected  out  and  put  into  the 
first  Kaiserling  solution  (formaldehyde,  200  c.c;  water,  1000  c.c; 
potassium  nitrate,  15  grams;  potassium  acetate,  30  grams).  In 
twelve  hours  the  dark  color  had  become  replaced  by  a  light  grayish, 
and  after  running  the  tissue  through  the  three  solutions  all  trace  of 
discoloration  had  disappeared  and  the  glands  had  become  of  a 
brownish-red  color. 

The  microscopic  examination  of  some  of  the  dark  glands  fixed 
in  mercuric  chloride  showed  them  to  be  hsemolymph  nodes  showing 
an  increased  number  of  phagocytes  containing  a  brownish,  granular 
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pigment  which  responded  to  the  iron  test  with  potassium  ferrocy- 
anide  and  HCl  acid.  No  bacteria  were  seen  in  the  pigmented  glands. 
Sections  of  the  edges  of  the  vaginal  wound  showed  an  organizing 
fibrinous  exudate  containing  blood-pigment  and  numerous  colonies 
of  bacilli.  No  sections  were  made  of  the  dark  areas  in  the  subcu- 
taneous tissues  of  the  thigh. 

The  bacteriological  examination  resulted  in  the  obtaining  of  pure 
cultures  of  colon  bacilli  from  the  heart  blood  and  the  peritoneal 
exudate. 

Case  II. — -Mr.  G.  H.,  aged  forty-two  years.  Transverse  myeUtis 
(fracture  of  fourth  and  fifth  cervical  vertebrae) ;  decubitus ;  chronic 
cystitis  and  pyelonephritis;  chronic  purulent  bronchitis  and  bron- 
chiectasis; general  marasmus.  Autopsy  eleven  hours  after  death: 
abdomen  on  level  of  ribs;  large  bed-sore  on  sacrum,  having  edges 
gray  to  black  in  color;  small  amount  of  clear  fluid  in  peritoneal 
cavity;  no  peritonitis;  no  odor  of  HjS  in  either  thorax  or  abdo- 
men; no  discoloration  of  spleen,  intestines,  or  other  abdominal 
organs.  On  removing  the  intestines  and  mesentery  and  exposing 
the  retroperitoneal  tissues,  an  exactly  similar  picture  to  that  seen  in 
Case  I.  was  found.  Along  and  behind  the  abdominal  aorta  and 
vena  cava  were  forty  to  forty-five  dark-gray  to  black  glands  standing 
out  distinctly  in  the  light  fat  and  connective  tissues.  Glands  of  pale 
and  pink  color  were  found  side  by  side  with  the  dark  ones.  The 
right  psoas  was  pale  and  soft;  the  left  one  was  very  soft  and  of  the 
same  color  as  the  dark  glands.     No  odor  of  H^S  could  be  perceived. 

An  attempt  was  again  made  to  make  a  gross  museum  specimen  of 
the  retroperitoneal  tissues  by  the  Kaiserling  method,  with  the  same 
results  as  in  the  first  case.  The  dark-gray  or  black  color  quickly 
disappeared  from  the  glands,  and  in  alcohol  the  latter  became  red  or 
brownish  red. 

The  microscopic  examination  showed  the  dark  glands  to  be 
hsemolymph  glands  containing  an  increased  number  of  pigmented 
phagocytes.  With  potassium  ferrocyanide  and  HCl  acid  the 
greater  part  of  the  pigment  gave  the  iron  reaction.  No  bacteria 
were  found  in  the  glands.  In  the  Uver  the  cells  of  the  central  por- 
tions of  the  lobules  contained  a  large  amount  of  a  yellowish-brown 
pigment  which  did  not  give  the  iron  reaction.  Numerous  phago- 
cjrtes  containing  iron  were  found  in  the  spleen. 

The  bacteriological  examination  of  material  taken  from  the  bed- 
sores yielded  five  saprophytic  organisms  not  fully  identified.  Staphy- 
lococcus aureus  was  obtained  from  the  bronchial  pus. 

Case  III. — Mrs.  R.  Operation  for  removal  of  ovarian  carci- 
noma followed  by  abscess  of  abdominal  wall  and  beginning  peri- 
tonitis; patient  died  suddenly  of  acute  cardiac  dilatation.  Autopsy 
three  hours  after  death;  strong  odor  of  HjS  in  peritoneal  cavity 
and  in  abscess  of  abdominal  wall;  no  discoloration  of  peritoneum, 
peritoneal  exudate,  or  of  abdominal  organs;  wall  of  abscess  gray- 
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ish;  no  odor  of  HjS  perceived  in  lungs  or  heart;  retroperitoneal 
hsemolymph  nodes  enlarged,  apparently  hyperplastic,  about  forty  in 
number,  and  of  a  dark-gray  color,  standing  out  very  prominently  in 
the  light  adipose  tissue;  pink  and  whitish  glands  were  found  in 
association  with  the  discolored  ones;  no  odor  of  H2S  in  retroperi- 
toneal tissues.  The  prevertebral  tissues  were  dissected  out  and  put 
into  the  first  Kaiserling  solution,  in  which  the  gray  color  gradually 
changed  to  a  brown,  becoming  reddish  when  put  into  alcohol. 

The  microscopic  examination  of  the  hsemolymph  nodes  showed 
them  to  be  hyperplastic,  the  sinuses  filled  with  phagocytes  contain- 
ing blood  pigment.  Numerous  hyahne  areas  staining  red  with  acid 
fuchsin  were  found  throughout  the  lymphoid  tissue  of  the  nodes. 
With  potassium  ferrocyanide  and  HCl  the  iron  reaction  was  obtained 
with  the  greater  part  of  the  pigment  in  the  phagocytes,  and  fine 
granules  of  hsemosiderin  were  also  found  in  the  hyaline  areas.  No 
hsemosiderin  was  found  in  the  Uver,  but  it  was  present  in  large 
amount  in  the  spleen. 

The  bacteriological  examination  resulted  in  the  isolation  of  a 
bacillus  belonging  to  the  colon  group  from  the  pus  of  the  abscess 
in  the  abdominal  wall  and  from  the  peritoneal  exudate.  No  other 
organism  found. 

Summary,  The  striking  feature  possessed  in  common  by  these 
three  cases  is  the  grayish  or  black  discoloration  of  the  retroperitoneal 
hsemolymph  nodes  in  the  absence  of  any  similar  discoloration  of  the 
spleen  or  other  abdominal  organs.  The  occurrence  of  such  dis- 
coloration can  hardly  be  explained  otherwise  than  as  due  to  a  com- 
bination of  H2S  and  the  iron-containing  blood  pigment  found  in  the 
phagocytes  present  in  the  sinuses  of  the  affected  nodes.  As  to  the 
source  of  the  H2S,  it  is  evident  in  all  three  cases  that  the  gas  was 
formed,  not  in  the  intestinal  canal,  but  in  local  infected  foci  or  in  the 
blood.  In  the  first  case  there  was  a  general  colon  bacillus  infection 
arising  from  the  infected  seat  of  operation  in  the  vagina  and  pelvis. 
Throughout  the  entire  body  there  was  a  strong  odor  of  HjS.  In  the 
second  case  there  was  a  saprophytic  infection  of  the  bed-sore,  with 
secondary  involvement  of  the  left  psoas.  Though  no  odor  of  HjS 
could  be  perceived  in  this  case,  there  can  hardly  be  any  doubt  that 
the  discoloration  was  due  to  its  presence.  In  the  third  case  there 
was  a  strong  odor  of  the  gas  in  the  peritoneal  cavity  and  abdominal 
abscess,  and  from  these  regions  a  bacillus  belonging  to  the  colon 
group  was  isolated.  Each  case  therefore  presents  an  adequate 
source  of  origin  for  the  gas  and  a  definite  cause  for  its  formation, 
and  in  two  of  the  cases  its  presence  was  evident  through  the  strong 
odor. 

It  is  probable  (certain  in  one  case)  that  the  formation  of  HjS 
began  before  death,  and  that  the  appearances  presented  by  the 
hsemolymph  nodes  were  not  wholly  the  result  of  post-mortem 
changes  and  conditions.     It  is   of  minor  importance,   however, 
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whether  the  gas  was  formed  before  or  after  death.  The  important 
point  is  the  fact  that  in  the  haemolymph  nodes  there  may  be  such  a 
quantity  of  iron-containing  pigment  that  these  nodes  may  take  up 
HjS  and  become  grayish  or  black  in  color,  while  the  spleen  remains 
unchanged  in  appearance. 

Such  a  phenomenon  may  be  explained  by  the  fact  that  the  gas 
does  not  gain  entrance  into  the  spleen  pulp  as  readily  as  into  the 
hsemolymph  nodes,  or  that  the  amount  of  iron-containing  blood  pig- 
ment is  greater  in  these  nodes  than  in  the  spleen,  or  that  the  iron- 
containing  pigment  in  the  hsemolymph  nodes  combines  more 
readily  with  HjS  than  does  that  in  the  spleen.  On  comparing  sec- 
tions of  spleen  and  hsemolymph  nodes  tested  for  iron  with  potassium 
ferrocyanide  and  HCl  acid,  the  amount  of  iron-containing  pigment 
in  the  hsemolymph  nodes  is  relatively  much  greater  than  in  the 
spleen.  Nevertheless,  in  two  of  the  cases  numerous  phagocytes 
containing  iron  were  present  in  the  spleen,  although  this  organ  at 
autopsy  showed  no  trace  of  discoloration.  The  other  two  factors 
must  therefore  be  considered  as  possible. 

That  the  combination  of  the  HjS  with  the  iron  pigment  is  very 
loose  is  shown  by  the  rapid  disappearance  of  the  black  discoloration 
in  all  the  usual  fixing  fluids.  A  similar  change  took  place  more 
slowly  on  simple  exposure  to  the  air.  In  the  case  of  the  Kaiserling 
method  the  black  color  was  replaced  by  the  normal  red  or  reddish- 
brown  color  of  the  hsemolymph  nodes.  The  gas  is  therefore  prob- 
ably given  off  very  readily  from  its  combination  with  the  iron  pig- 
ment. 

The  combination  of  HjS  with  the  iron-containing  blood  pigment 
of  the  nodes  seems  to  be  a  satisfactory  explanation  for  the  pseudo- 
melanosis in  these  three  cases.  The  theory  advanced  by  Borst,^ 
that  the  discoloration  of  pseudomelanosis  may  in  some  cases 
be  due  to  a  reduction  of  iron  pigment  to  metallic  iron,  receives 
no  support  in  the  findings  of  these  cases.  The  view  of  Ernst,^ 
that  local  pseudomelanosis  is  due  to  a  local  growth  of  hydrogen- 
sulphide-forming  bacteria,  applies  in  part  to  these  cases.  The 
discoloration  of  the  edge  of  the  vaginal  wound  and  the  black 
patches  containing  gas  in  the  skin  of  Case  I.,  the  discoloration  of  the 
bed-sore  and  psoas  muscle  in  Case  II.,  and  the  discoloration  of  the 
abscess  wall  in  Case  III.  were  undoubtedly  due  to  the  local  growth 
of  bacteria  producing  H2S  and  the  combination  of  the  gas  with 
blood-pigment  resulting  from  local  extravasations.  It  is  doubtful, 
however,  if  such  an  explanation  will  hold  good  for  the  origin  of  the 
pseudomelanosis  of  the  hsemolymph  nodes,  inasmuch  as  no  bacteria 
could  be  demonstrated  microscopically  in  these.  In  the  first  case 
there  was  most  probably  a  colon  bacterisemia,  the  bacillus  being 
obtained  in  a  pure  culture  from  the  heart's  blood;  so  that  it  is  prob- 

»  VJrchow's  Archiv,  Bd.  cxlvii.  2  Ibid.,  Bd.  clli. 
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able  that  colon  bacilli  were  present,  to  some  extent  at  least,  in  the 
sinuses  of  the  hsemolymph  nodes.  Taking  everything  into  consid- 
eration, it  seems  most  probable  that  the  pseudomelanosis  of  the 
hsemolymph  nodes  in  all  three  cases  was  due  to  an  absorption  of 
HjS  from  the  blood  or  through  the  tissues  rather  than  to  a  local 
formation  of  gas  in  the  sinuses  of  these  organs. 

Such  a  localization  of  pseudomelanosis  as  described  above  has  not, 
to  my  knowledge,  been  previously  recorded.  This  is,  however,  not 
of  so  great  importance  as  the  strong  additional  proof  offered  of  the 
marked  hsemolytic  activity  of  the  hsemolymph  nodes. 

Note. — ^The  exposure  to  HgS  of  hsemolymph  nodes  obtained  from 
cattle  and  sheep  produced  results  exactly  like  the  findings  in  the 
above  cases.  The  nodes  quickly  became  discolored ;  some  becom- 
ing uniformly  grayish  black  or  brownish  black,  others  becoming 
spotted  or  streaked.  The  discoloration  thus  produced  lasted  for  a 
longer  time  than  that  seen  in  the  autopsy  cases. 


A  STUDY  OF  THE  TUBERCLE  BACILLI  ISOLATED  FROM 

THREE  CASES  OF  TUBERCULOSIS  OF  THE 

MESENTERIC  LYMPH  NODES.^ 

By  Theobald  Smith,  M.D., 

GEORGE    FABTAN    PROFESSORIoF    COMPARATIVE    PATHOLOGY,    HARVARD   UNIVKR8ITT. 

The  desirability  of  studying  tubercle  bacilli  from  those  cases  of 
tuberculosis  which  are  presumably  the  result  of  food  infection  was 
emphasized  by  me'  in  1898  as  the  surest  way  of  gaining  an  insight 
into  the  relation  between  bovine  and  human  tuberculosis.  In  a  more 
recent  contribution'  I  described  among  other  cultures  two  from  the 
mesenteric  glands  of  children,  one  of  which  (Human  XL)  was  pro- 
nounced to  be  of  bovine  origin.  At  the  same  time  I  supplemented 
the  studies  made  by  Ravenel  upon  a  presumably  bovine  culture  (BB) 
from  a  child  by  applying  a  new  reaction  test  there  described  for  the 
first  time.  This  latter  culture  had  also  the  characteristics  belonging 
to  the  bovine  bacillus. 

I  shall  not  attempt  to  rcA^ew  certain  articles  which  have  appeared 
since  the  conclusion  of  the  manuscript  of  my  former  communication 
in  May,  1903,  since  they  do  not  bear  directly  upon  the  contents  of 
this  paper,  but  simply  begin  with  the  statement  that  no  observations 
have  thus  far  been  presented  which  invalidate  the  distinction  between 

1  Read  before  the  Association  of  American  Physicians,  May,  1904. 

2  Journal  of  Experimental  Medicine,  1898,  vol.  iii.  p.  451. 

s  Transactions  of  the  Association  of  American  Physicians,  1903,  vol.  xviii.  pp.  109-151. 
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the  bovine  and  the  human  race  or  variety  of  tubercle  bacilli  made  by 
me  in  1898.  This  distinction,  as  I  then  clearly  stated,  does  not 
imply  that  the  bovine  bacilli,  under  certain  conditions,  might  not 
invade  the  human  subject. 

In  the  following  pages  three  cultures,  all  of  them  from  the  mesen- 
teric lymph  nodes  of  human  beings,  are  studied  from  those  points  of 
view  best  adapted  to  inform  us  whether  they  are  of  the  bovine  or  of 
the  human  variety 

Human  Culture  XIII. 

For  the  material  from  which  this  culture  was  isolated  I  am  in- 
debted to  Prof.  Mallory  and  to  Dr.  H.  A.  Christian,  who  performed 
the  autopsy,  from  the  protocol  of  which  extracts  are  given  below. 

The  case  was  that  of  an  infant,  eight  months  old,  in  the  service  of 
Dr.  T.  M.  Rotch,  at  the  Children's  Hospital,  Boston,  Massachusetts. 
The  clinical  history  may  be  very  briefly  summarized: 

About  three  months  before  admission  the  child  began  to  have 
swelling  of  glands  on  the  left  side  of  neck  and  face.  These  have  been 
opened,  but  they  have  recurred  again  and  again.  There  has  been 
coryza  for  two  months,  which  has  interfered  with  nursing.  The 
lesion  of  the  neck  was  incised,  the  pus  pressed  out  and  proper  treat- 
ment instituted.  There  was  no  positive  reaction  from  two  injections 
of  tuberculin  given  on  the  seventh  and  the  ninth  days.  The  child 
died  on  the  fourteenth  day  after  admission.  The  autopsy,  per- 
formed fifty-four  hours  post-mortem,  brought  out  the  following 
pathological  conditions : 

"There  was  pneumonia  in  both  lungs,  but  no  evidence  of  tuber- 
culosis in  any  of  the  organs  of  the  thorax. 

"In  the  abdomen  the  mesenteric  lymph  nodes  are  enlarged,  and 
many  of  them  soft  and  cheesy.  In  the  spleen  there  are  miliary 
tubercles. 

"In  the  ileum,  close  to  the  ileocaecal  valve,  there  is  a  small  yel- 
lowish nodule  which  projects  slightly  into  the  lumen  of  the  intestine. 
The  mucous  membrane  over  this  is  intact,  and  the  size  of  the  nodule 
does  not  exceed  4  mm.  In  the  ascending  colon  there  is  a  somewhat 
similar  lesion  a  little  larger  and  over  the  surface  of  which  the  mucosa 
is  slightly  ulcerated  and  somewhat  pigmented.  With  the  exception 
of  these  two  lesions  the  intestinal  tract  was  normal. 

"Liver,  weight  310  grams.  The  surface  is  a  pale  tawny  pink, 
and  scattered  over  it  are  numerous  nodules,  from  3  to  5  mm.  in 
diameter,  which  are  lighter  in  color.  Some  of  these  project  consid- 
erably above  the  surface  of  the  liver,  others  project  but  slightly. 
Just  at  the  periphery  of  each  there  is  a  slight  depression  in  the  liver, 
giving  the  areas  a  somewhat  button-like  appearance.  On  the  cut 
surface  these  nodules  are  yellowish  or  grayish  in  color,  and  many 
of  them  can  be  made  out  to  be  formed  of  smaller  coalesced  areas 
of  similar  character.     On  the  surface  of  the  liver  some  similar 


218  smith:  study  of  the  tubercle  bacilli. 

nodules  are  seen  always  near  the  surface,  and,  as  a  rule,  extending 
to  the  surface  of  the  liver.  In  the  tissue  about  some  of  the 
bloodvessels  a  few  small  grayish  points,  probably  miliary  tubercles, 
can  be  made  out. 

"Throughout  the  meninges  can  be  seen  a  few  generally  widely 
separated  and  very  small,  grayish  areas.  In  a  few  places  these 
become  much  more  numerous  and  more  closely  set.  This  is  par- 
ticularly true  of  the  adjacent  surface  of  the  posterior  portion  of  the 
longitudinal  fissure  and  the  superior  median  surface  of  the  cere- 
bellum. This  is  also  true  of  the  surface  of  the  island  of  Reil,  in 
which,  on  both  sides,  there  is  a  conglomerate  tubercle  fully  1  cm. 
in  diameter,  firm,  of  a  yellowish  color,  and  closely  adherent  to  the 
surface  of  the  cortex,  though  apparently  not  embedded  in  it.  Over 
the  base  of  the  brain,  particularly  along  the  surface  of  the  medulla, 
pons,  and  basal  ganglia,  there  is  a  moderate  amount  of  yellowish 
fibrinous  exudate.  This  is  also  present  over  the  anterior  portions 
of  the  temporal  lobes,  and  here  appears  to  have  a  more  purulent 
character." 

The  anatomical  diagnosis  includes  tuberculous,  exudative,  and 
miliary  meningitis,  conglomerate  tubercle  in  the  island  of  Reil  on 
both  sides,  tuberculous  nodules  in  intestine,  caseous  tuberculosis  of 
mesenteric  lymph  nodes,  conglomerate  tuberculosis  of  liver,  and 
miliary  tuberculosis  of  spleen. 

The  culture  was  obtained  from  one  of  the  mesenteric  lymph  nodes. 
These  were  about  1  cm.  in  diameter,  centrally  soft,  caseous.  In 
several  smears  tubercle  bacilli  were  not  found.  A  dense  suspension 
of  caseous  material  in  normal  salt  solution  was  injected  into  the 
abdomen  of  three  guinea-pigs.  Cultures  were  obtained  on  dog 
serum,  horse  serum,  or  egg  medium  from  all  of  the  guinea-pigs. 
The  growth  and  appearance  in  all  the  tubes  indicated  identity.  In 
all  cases  the  development  was  prompt  and  vigorous,  indicative  of 
the  human  race  bacilli.  The  growths  became  heavy,  coalescing, 
smooth  or  wrinkled  membranes.  In  some  cases  well-isolated, 
smooth,  roundish  colonies  were  obtained.  Good  growth  on  glycerin 
agar  followed  the  inoculation  of  subcultures.  In  the  earliest  cultures 
the  bacilli  appeared  as  solid  rods,  of  somewhat  variable  length, 
measuring  from  1  to  2.2/i  in  length.  In  somewhat  later  cultures 
they  were  so  irregular  and  polymorphic  in  outline  that  measurement 
was  impossible.  The  preliminary  inoculation  of  guinea-pigs  with 
tissue  had  already  indicated  bacilli  of  a  low  degree  of  virulence. 
The  subsequent  tests  upon  rabbits  and  guinea-pigs  with  definite 
suspensions  of  pure  cultures  confirmed  the  early  inference.  In 
Table  I.  the  result  of  tests  upon  rabbits,  in  Table  II.  those  on 
guinea-pigs  are  given.  In  both  species  marked  resistance  to  this 
bacillus  is  manifest. 

That  it  is  not  an  attenuated  or  modified  bovine  culture  is  made 
evident  by  the  culture  reactions  given  in  Table  III.    For  the  sake  of 
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comparison  a  bovine  culture  was  included  in  each  group  of  cultures. 
In  all  three  tests  the  difference  between  the  bovine  and  the  human 
races  is  in  evidence. 

Human  Culture  XIV. 

This  bacillus  was  isolated  from  material  obtained  through  pro- 
fessor Mallory.  The  patient,  a  Chinaman,  aged  twenty-six  years, 
was  admitted  to  the  Boston  City  Hospital  suffering  from  nausea  and 
pain  in  the  stomach.  Physical  examination  revealed  nothing 
unusual. 

During  his  stay  in  the  hospital  the  temperature  fluctuated  between 
normal  and  104°  F.  Rales  developed  in  both  lungs,  which  gradually 
increased  in  intensity,  although  no  definite  consolidation  could  be 
detected.  The  patient  died  on  the  sixteenth  day  after  admission, 
after  a  gradual  failure  of  heart  and  respiration.  From  the  autopsy 
protocol  of  Dr.  Mallory  the  following  points  are  of  interest  to  us : 

In  the  peritoneal  cavity  "surfaces  smooth  and  shiny,  with  no 
increase  in  fluids.  Mesenteric  lymph  nodes  much  enlarged.  One 
of  the  glands  measured  2  cm.  diameter;  glands  were  confluent. 
On  section  there  was  revealed  a  yellowish,  cream-cheese-like  sub- 
stance; a  smear  from  the  same  reveals  B.  tuberculosis. 

"  Pleural  Cavity.  Left  lung  bound  everywhere  by  rather  strong 
fibrous  adhesions.  On  separating  the  costal  and  parietal  pleura 
many  minute,  grayish,  raised  areas  are  seen. 

"Lungs.  Dark-red,  hubbly  surface,  non-crepitant  throughout, 
except  for  a  few  subcrepitant  areas  at  the  apices.  On  section  sur- 
face is  dark  red,  rather  dry,  and  scattered  everywhere  are  grayish- 
white  areas,  averaging  2  to  3  mm,  in  diameter,  discrete,  often  con- 
fluent. Bronchial  lymph  nodes  not  enlarged.  Bronchi  filled  with 
mucopurulent  material. 

"Kidneys.  Scattered  throughout  cortex  and  in  pyramidal  region 
are  a  number  of  yellowish-gray  areas  not  raised  above  the  surface, 
averaging  2  mm.  diamater,  discrete  for  most  part,  occasionally 
confluent." 

The  anatomical  diagnosis  included  miliary  tuberculosis  of  the 
lungs  and  kidneys,  tuberculosis  of  the  mesenteric  lymph  nodes, 
and  acute  tubercular  pleuritis.  In  this  case  the  evidence  obtained 
from  the  post-mortem  examination  suggested  primary  tuberculosis 
of  the  mesenteric  glands  which  furnished  the  infection  for  the  fatal 
miliary  tuberculosis. 

The  source  of  the  culture  studied  was  a  mesenteric  lymph  node 
about  as  large  as  a  horse-chestnut.  It  was  almost  wholly  converted 
into  a  soft  caseous  mass.  In  several  smears  bacilli  were  not  de- 
tected. The  isolation  was  made  as  in  the  preceding  case,  by  inject- 
ing a  suspension  of  the  cheesy  matter  into  the  peritoneal  cavity  of 
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three  guinea-pigs.  The  disease  in  the  guinea-pigs  was  so  slight 
that  they  all  greatly  increased  in  weight  during  the  six  weeks  fol- 
lowing the  inoculation.  In  one,  chloroformed  after  ten  weeks,  no 
lesions  could  be  found  and  no  cultures  were  attempted.  In  the 
remaining  two  the  lesions  were  characteristic,  though  slight,  and 
nearly  all  cultures  made  developed  rich  crops  of  colonies,  isolated 
and  confluent. '  Only  the  cultures  from  one  guinea-pig  were  tested 
on  animals  and  in  bouillon  cultures  for  the  reaction  curve. 

The  bacilli  were  slightly  curved  rods,  1.5  to  2.5/^  long,  the  greater 
number  being  about  2[j.  in  length.  Cultivation  on  glycerin  agar, 
glycerinized  potato,  and  horse  serum  yielded  cultures  quite  vigorous, 
although  they  did  not  equal  in  richness  those  on  dog  serum. 

One  rabbit  (Table  I.)  which  received  twice  the  standard  dose 
was  chloroformed  after  one  month  because  suffering  with  snuffles 
or  rhinitis.  The  lesions  found  were  very  slight.  The  second 
rabbit,  which  received  the  usual  dose,  was  also  affected  very  slightly. 
The  guinea-pig  receiving  the  usual  dose  had  but  slight  lesions  after 
fifty-eight  days.  The  one  receiving  twice  the  usual  dose  died  in 
eighteen  days. 

Human  Culture  XV. 

"  The  material  from  which  this  culture  was  isolated  was  sent  to 
me  by  Dr.  Warfield  T.  Longcope,  of  Philadelphia,  at  the  sugges- 
tion of  Dr.  Simon  Flexner.  The  case  was  that  of  a  negro  cook, 
aged  thirty-nine,  admitted  to  the  Pennsylvania  Hospital  April  26, 
1903.  He  had  been  taken  ill  with  cough  about  two  weeks  before 
admission.  Of  the  results  of  the  clinical  examination  only  the  fol- 
lowing points  need  be  mentioned:  Fine  crepitations  and  rhonchi 
over  the  lungs;  heavy  precipitate  of  albumin  in  the  urine;  sputum 
free  from  tubercle  bacilli.  Death  ensued  on  the  eighth  day.  Dur- 
ing the  disease  the  temperature  was  elevated  and  irregular,  rang- 
ing from  101°  to  104°  F. 

The  following  abstract  of  the  autopsy  protocol  was  kindly  for- 
warded to  me  by  Dr.  Longcope: 

Anatomical  Diagnosis.  Acute  disseminated  miliary  tuberculosis, 
caseation  of  mesenteric  lymph  glands,  tuberculosis  of  lateral  ven- 
tricles of  brain,  tuberculosis  of  thoracic  duct,  acute  splenic  tumor, 
cloudy  swelling  of  liver  and  kidneys,  acute  aortic  endocarditis. 

Peritoneal  cavity  normal.  Pleural  surface  covered  with  miliary 
tubercles.     Pericardium  normal. 

Heart.  On  two  of  the  cusps  of  aortic  valves  there  are  several 
delicate  gray  and  yellow  granular  vegetations  which  are  distributed 
along  the  point  of  closure  of  the  valves  beneath  the  vela.  The 
aortic  as  well  as  the  other  valves  are  thin  and  delicate.  No  other 
marked  changes  in  heart. 
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Lungs.  Slight  chronic  fibrous  pleurisy;  pleura  everywhere 
sanded  with  minute  miliary  tubercles.  On  section  the  cut  surface 
of  both  lungs  is  seeded  with  small  gray  and  yellow  tubercles.  Very 
few  exceed  pin-head  in  size,  but  some  in  upper  lobe  of  left  lung  are 
caseous,  and  are  2  to  4  mm.  in  diameter.  There  are  no  cavities, 
old  scarred  areas,  or  evidence  of  chronic  tuberculosis. 

Spleen.  Weight,  170  grams.  It  is  filled  with  miliary  tuber- 
cles. 

Liver.    Cut  section  seeded  with  fine  pin-point  gray  tubercles. 

Kidneys.  Many  tubercles  scattered  over  capsule  and  cut  sec- 
tions. They  are  gray  and  yellow,  and  measure  from  2  to  3  mm.  in 
diameter. 

Pelvis  and  ureters  normal.  No  lesions  found  in  stomach,  intes- 
tines, urinary  bladder,  prostate,  seminal  vesicles,  or  testes. 

Mesenteric  glands  average  2  to  3  cm.  in  diameter.  Most  of  them 
are  either  entirely  caseous  or  contain  large  areas  of  caseation. 
Retroperitoneal  glands  are  enlarged,  but  show  no  caseation.  Thor- 
acic duct  thickened  throughout.  Near  the  receptaculum  chyli 
the  lumen  is  partly  filled  with  soft  caseous  material.  The  walls 
of  the  duct  are  everywhere  studded  with  gray  or  yellow  tubercles. 

In  this  case,  as  in  the  preceding  one,  the  evidence  that  the  tuber- 
cle bacilli  entered  by  way  of  the  intestines  was  pretty  definite,  and 
hence  an  effort  was  made  to  isolate  the  bacillus.  The  material  sent 
to  me  was  a  piece  of  lung  tissue.  It  contained,  besides  many  tuber- 
cle bacilli,  a  variety  of  other  bacteria.  Three  guinea-pigs  receiving 
intraperitoneal  injections  of  salt  solution  in  which  the  lung  tissue 
had  been  torn  up  died  within  twelve  hours.  An  effort  was  next 
made  to  remove  the  miscellaneous  bacteria  by  washing  the  remain- 
ing tissue  repeatedly  in  sterile  salt  solution.  After  this  treatment 
stained  preparations  of  the  tissue  showed  only  a  very  large  number 
of  tubercle  bacilli.  These  were  either  straight  or  slightly  bent  rods 
fully  4:/J.  long.    A  few  were  fragmented. 

A  second  lot  of  guinea-pigs  were  inoculated  with  the  washed 
tissue,  two  into  subcutaneous  pockets  with  bits  of  tissue,  a  third 
with  a  suspension  into  the  peritoneal  cavity.  All  remained  alive 
until  chloroformed  after  twenty-five  or  thirty-five  days.  The  dis- 
ease ran  a  mild  course,  and  when  chloroformed  all  the  guinea-pigs 
had  gained  considerably  in  weight.  Successful  cultures  were 
obtained  from  each  guinea-pig.  The  bacilli  grew  in  the  form  of 
large  isolated  or  confluent  colonies  of  a  smooth,  glistening  appear- 
ance on  dog's  serum.  Subcultures  on  glycerin  agar  and  in  glycerin 
bouillon  were  readily  obtained,  and  after  several  generations  the 
appearance  of  the  cultures  differed  nowise  from  the  human  type  of 
bacilli. 

In  form  they  varied  in  length  from  1  to  3  //,  the  greater  number 
being  1.5  to  2/^  long,  slightly  curved. 
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For  the  virulence  and  culture  tests  two  strains  from  two  different 
guinea-pigs,  denominated  respectively  XVa.  and  XVc,  were  saved. 
The  effect  of  this  tubercle  bacillus  in  pure  culture,  even  in  twice  the 
doses  usually  given,  was  that  of  a  highly  attenuated  type,  as  shown 
in  Tables  I.  and  II.  It  will  be  noticed  that  one  guinea-pig  was 
pregnant  at  the  time  of  inoculation.  This  condition,  unknown  at 
the  time,  was  probably  the  cause  of  the  early  death  as  compared 
with  the  mate  inoculated  with  the  other  strain  of  bacilli.  The 
second  animal  lived  a  long  time  in  spite  of  the  fact  that  the  inocula- 
tion was  intra-abdominal. 

In  the  rabbits  the  disease  was  very  mild  and  the  lesions  limited 
to  a  few  foci  in  the  kidneys  of  both  and  a  few  translucent  tubercles 
in  the  lungs  of  one.  The  one  receiving  1|  times  the  standard  dose 
gained  nearly  500  grams  in  three  months. 

^  The  Reaction  Test  in  Glycerin  Bouillon. 

In  a  preceding  paper^  the  writer  called  attention  to  the  difference 
in  the  movement  of  the  reaction  of  the  glycerin  bouillon  in  which 
bovine  and  human  bacilli  are  multiplying.  In  the  case  of  the  bovine 
cultures  this  movement  leads  to  a  final  reaction,  either  neutral, 
feebly  alkaline,  or  feebly  acid,  toward  phenolphthalein ;  in  case  of 
the  human  cultures  to  a  pronounced  acidity  to  phenolphthalein. 
In  the  latter  the  reaction  at  first  becomes  less  acid,  then  either 
much  more  acid,  or  else  it  remains  at  a  medium  level.  Concerning 
various  precautionary  details  in  applying  this  test  to  cultures,  the 
reader  is  referred  to  the  earlier  paper. 

In  Table  III.  the  tests  made  with  the  three  new  cultures  are  given 
in  detail.  Three  different  lots  of  glycerin  bouillon  were  tried,  and 
for  controls  two  older  cultures.  Bovine  VIII.  and  Human  XII., 
were  studied  side  by  side  with  the  new  ones. 

The  first  lot  of  glycerin  bouillon.  No.  1111,  was,  for  some  unknown 
reason,  opposed  to  a  very  active  growth  of  the  bacilli.  The  mem- 
branes remained  thin  and  smooth,  and  as  a  result  the  alkali  pro- 
duction in  Bovine  VIII.  was  feeble  and  inhibited  after  a  time. 
This  case,  the  first  I  have  encountered,  suggests  caution  in  inter- 
preting results  until  several  lots  of  bouillon  have  been  tried. 

The  titrations  yielded  results  which  agree  essentially  with  those 
tabulated  in  the  preceding  paper.  The  reaction  of  the  bovine  cul- 
ture in  the  three  lots  of  bouillon  moves  gradually  to  the  phenolph- 
thalein neutral  point.  The  human  cultures  pursue  one  of  two 
courses.  They  either  attain  a  greater  than  the  initial  acidity  after  two 
or  three  months  (Human  XII.,  XIV.,  XVa.  and  XVc)  after  having 
become  less  acid,  or  else,  as  in  Culture  XIII.,  the  reaction  remains 
after  some  preliminary  fluctuation  at  a  medium  level  of  acidity. 

»  Transactions  of  Association  of  American  Physicians,  1908,  vol.  xviii.  pp.  109-151. 
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These  changes  in  reaction  have  already  been  discussed  and  referred 
to  glycerin  as  the  cause.  Further  investigations  on  this  subject 
are  now  in  progress. 

Summary. 

The  bacilli  isolated  from  these  three  cases  of  presumable  food 
infection  do  not  correspond  to  the  bovine  type  of  bacilli  in  any  one 
particular. 

1.  They  were  readily  cultivated  from  nearly  all  the  guinea-pigs 
inoculated,  and  they  grew  luxuriantly  from  the  start  on  dog's  serum. 
Subcultures  on  glycerin  agar  and  glycerin  bouillon  grew  vigorously 
after  the  first  transfer  from  dog's  serum. 

2.  Morphologically  the  bacilli  were  either  fairly  long — i.  e.,  they 
averaged  about  2/ji  in  length,  or  else  they  were  very  variable,  poly- 
morphic. The  uniformly  short,  straight  forms  of  the  bovine  type 
were  absent. 

3.  In  all  cases  the  bacilli  were  of  a  very  low  order  of  virulence, 
lower  even  than  that  of  many  of  the  cultures  of  human  origin 
studied  heretofore. 

4.  None  presented  the  reaction  curve  of  true  bovine  bacilli. 
We  have,  as  yet,  no  satisfactory  evidence  concerning  the  degree 

of  change,  if  any,  which  tubercle  bacilli  of  bovine  type  may  undergo 
in  the  human  body.  That  changes  could  be  as  thoroughgoing  as 
would  be  the  case  if  we  were  inclined  to  attribute  these  cases  of 
infection  by  way  of  the  digestive  tract  to  milk  is  at  present  quite 
inconceivable,  and  we  must  content  ourselves  by  referring  them 
to  infection  with  bacilli  of  strictly  human  origin. 


A  STUDY  OF  CIRCUMSCRIBED  AND  DIFFUSE  PULSA- 
TION OF  THE  WALL  OF  THE  THORAX. 

WITH  THE  report  OF  A  CASE  OF  PULSATING  HiEMOTHORAX. 

By  Joseph  Sailer,  M.D., 

ASSOCIATE    IN    CLINICAL,   MEDICINE,    UNIVERSITY    OP    PENNSYLVANIA. 

Pulsation  of  the  wall  of  the  thorax  is  a  physical  sign  varying  so 
much  in  extent  and  degree  that  it  is  impossible  to  ascribe  to  it  any 
general  significance.  Premising  that  it  is  invariably  due  to  pulsation 
transmitted  from  the  heart  or  large  bloodvessels,  with  the  exception 
of  an  apparent,  not  a  real,  pulsation  due  to  rhythmical  muscular 
contractions,  the  only  classification  that  is  possible  is  (1)  pulsation 
without  structural  alteration  in  the  walls  of  the  thorax  or  in  the 
tissues  lying  between  the  walls  and  the  heart  and  bloodvessels,  and 
(2)  pulsations  in  which  these  structural  changes  exist  and  may  be 
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supposed  to  be  the  transmitting  agents.  In  the  former  group 
are  included  all  those  forms  of  pulsation  due  to  increase  in  the 
activity  of  the  heart,  where  this  increase  is  due  to  structural 
alteration  or  functional  conditions,  such  as  increased  muscular 
activity  or  irritabiUty  of  the  nerve  supply.  It  is  hardly  necessary 
to  speak  of  the  former  group;  pulsation  of  the  wall  of  the  chest  is 
common  in  cases  of  marked  hypertrophy  of  the  heart.  It  may  be 
limited  to  the  precordial  region,  or  cause  a  general  systolic  shock 
in  a  large  area  of  the  wall  of  the  chest,  perhaps  extending  along 
the  upper  part  of  the  abdomen.  The  systolic  movement  is  often 
wave-like  in  character,  appearing  to  follow  the  heart's  contraction 
from  the  base  toward  the  apex,  and  this  wave  often  appears  to  con- 
tinue beyond  the  apex,  moving  toward  the  abdominal  wall.  Some- 
times the  impulse  is  more  distinct  to  the  eye  than  the  hand.  It  may 
reach  its  maximum  intensity  in  the  region  of  the  apex  of  the  heart, 
and  not  infrequently  is  associated  with  slight  bulging  of  the  pre- 
cordium.  The  impulse  that  occurs  after  violent  exertion  or  excite- 
ment is  usually  characterized  by  a  general  systolic  shock  involving 
the  whole  of  the  thorax,  and  sometimes  causing  a  movement  of  the 
trunk  and  head.  Pulsation,  either  localized  or  diffuse,  may  occur 
in  thoracic  aneurysms.  These  varieties  are  sufficiently  familiar  to  be 
passed  without  further  comment. 

Another  form  of  pulsation  occurs  the  nature  of  which  is  not 
quite  so  clear.  The  following  case  was  observed  at  my  clinic  at 
the  Polyclinic  Hospital: 

L.  J.,  a  Russian  Jew,  aged  twenty-six  years.  The  heart  was 
normal  and  not  beating  vigorously.  There  was  distinct  supra- 
sternal pulsation;  the  abdominal  aorta  pulsated  palpably  and  visi- 
bly; there  was  distinct  negative  pulsation  in  the  veins  of  the  shoulder, 
which  were  distended,  but  no  diastolic  pulse  was  present  in  the 
veins  at  the  base  of  the  neck.  Pulsation  of  the  liver  could  not  be 
determined,  and  the  organ  was  not  enlarged  below  the  border  of 
the  ribs.  There  were  no  signs  of  arteriosclerosis.  There  was  a  dis- 
tinct, though  slight,  systolic  'pulsation  of  the  whole  right  side  of  the 
thorax.  This  was  not  perceptible  upon  palpation,  probably  because 
it  was  too  diffuse.  The  left  side  did  not  pulsate.  There  were  no 
signs  of  pleural  effusion  on  the  right  side.  The  pulmonary  sounds 
were  normal,  and  the  percussion  note  was  not  impaired.  The 
patient  had  a  slight  degree  of  gastroptosis. 

In  a  somewhat  similar  case  recently  reported  by  Edwards,  there 
was  vigorous  expansile  pulsation  on  the  left  side  near  the  base, 
which  led  to  the  suspicion  of  aneurysm  of  the  aorta.  At  the  autopsy 
the  thoracic  organs  were  found  to  be  entirely  normal,  but  the  blood- 
vessels were  atheromatous.  A  case  has  also  been  observed  by 
La  Fleur. 

In  the  case  I  report  I  am  led,  for  lack  of  any  more  satisfactory 
explanation,  to  suppose  that  the  pulsation  of  the  thorax  was  similar 
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to  that  observed  in  the  abdomen,  and  was  possibly  due  to  the  rather 
voluminous  pulse  not  infrequently  present  in  persons  with  long, 
narrow  thoraces  and  ptoses  of  the  organs. 

Of  the  abnormal  pulsations  in  the  wall  of  the  thorax,  due  to 
organic  changes,  perhaps  the  most  common  and  important  is  the 
systolic  retraction  that  may  be  associated  with  pericardial  adhe- 
sions. The  most  pronounced  form  is  that  in  which,  in  addition  to 
the  retraction  of  the  apex,  there  is  also  retraction  in  the  epigastrium 
and  in  the  lower  interspaces  in  the  left  posterior  axillary  line,  known 
as  Broadbent's  sign.  This  sign  is  not  uncommon.  I  have  observed 
it  in  several  cases,  but  upon  only  one  of  these  could  an  autopsy  be 
obtained.    This  case  was  as  follows: 

W.  L.,  aged  forty-two  years,  had  had  syphilis  and  rheumatism. 
He  had  known  that  he  had  heart  trouble  for  five  or  six  years.  The 
area  of  cardiac  dulness  extended  from  the  right  parasternal  line  to 
the  left  anterior  axillary  line.  There  was  a  loud,  harsh  murmur  at 
the  apex,  systolic  in  time,  not  heard  at  the  base.  There  was  pulsation 
in  the  veins  of  the  neck,  and  a  pulsating  Hver  throughout  the  entire 
time  of  observation,  which  was  three  years.  There  was  systolic 
retraction  at  the  apex  and  epigastrium,  and  also  in  the  eighth,  ninth, 
tenth,  and  eleventh  interspaces  posteriorly.  The  latter  was  very 
distinct,  and  served  on  numerous  occasions  for  the  demonstration  of 
Broadbent's  sign.^  A  diagnosis  was  made  of  mitral  and  tricuspid 
regurgitation  and  obliterative  pericarditis.  At  the  autopsy  the 
heart  was  found  lying  horizontally  in  the  thorax,  and  extending 
from  the  right  anterior  axillary  line  to  the  left  posterior  axillary 
line.  The  left  auricle  was  enormously  dilated,  being  about  as  large 
as  the  rest  of  the  heart.  There  was  a  buttonhole  mitral  valve,  a 
greatly  dilated  tricuspid  orifice,  and  obliterative  pericarditis  and 
pleuritis. 

Next  in  importance  are  the  cases  in  which  effusion  of  air  or  liquid 
or  both  has  taken  place  into  the  pleural  cavity.  This  forms  by  far 
the  most  interesting  group,  and  will,  therefore,  require  more  ex- 
tended consideration.  The  condition  has  been  known  since  the 
oft-quoted  case  of  De  Baillou,  which  was  reported  in  1640.  It 
was  evidently  seen  by  others,  and  was  fairly  well  known  in  the 
eighteenth  century,  if  we  may  judge  from  the  remarks  in  Le  Roy's 
Aphorisms.  The  first  case,  however,  that  was  ever  reported  with 
any  degree  of  accuracy,  according  to  Comby,  is  that  of  B^rard, 
which  was  published  in  1810.    Later,  MacDonnell,  independently 

•  Broadbent's  patient  was  a  girl  of  nineteen  who  had  been  sick  for  two  months.  She  was 
brought  to  the  hospital  two  days  before  her  death,  with  signs  of  pleural  eflFuslon  on  the  left 
side.  The  heart  was  displaced  to  the  right,  but  there  was  visible  and  palpable  pulsation  from 
the  fifth  interspace  in  the  left  nipple  line  to  the  xiphoid  cartilage,  and  also  in  the  tenth  inter- 
space from  the  spine  to  beyond  the  angle  of  the  scapula.  An  aneurysm  or  malignant  tumor 
was  suspected,  but  at  the  autopsy  obliterative  pericarditis  with  adhesions  of  the  pericardium 
to  the  central  tendon  of  the  diaphragm  and  the  chest  wall  was  found.  Broadbent  suggested 
tbat  the  pulsation  posteriori;^  was  due  to  the  tugging  of  the  heart  on  the  diaphragu), 
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and  in  ignorance  of  B^rard's  work,  published  three  interesting 
observations,  and  Stokes  published  one,  reported  most  unsatis- 
factorily, and  yet,  on  account  of  the  extraordinary  character  of 
some  of  the  symptoms,  particularly  noteworthy.  A  number  of 
other  cases  were  subsequently  published,  some  complete,  some 
merely  mentioned  incidentally  in  the  course  of  the  discussion  of 
other  conditions.  Finally,  in  1883,  Comby,  in  addition  to  reporting 
three  cases  of  his  own,  made  a  careful  study  of  the  literature  and 
was  able  to  collect  twenty-seven  cases  all  told.  Four  years  later 
Keppler  also  reviewed  the  literature,  reporting  one  case  of  his  own, 
and  collecting  38  cases.  In  1888  Rummo  reported  2  cases  and 
reviewed  the  literature.  In  1895  Comby  published  a  small  mono- 
graph in  which  he  described  47  cases.  In  1897  Fuchs  reported  an 
additional  case,  and  was  able  to  find  13  other  cases  not  in  Keppler's 
collection,  bringing  the  number  up  to  52  cases.  In  the  mean 
time,  however,  Wilson,  of  Philadelphia,  in  1893,  had  reported  3 
cases  that  had  come  under  his  observation,  and  had  collected  65 
cases  from  the  literature,  including  those  reported  by  Comby  and 
Keppler.  In  1900  Innocenti  and  Marsili  reported  2  cases,  and  gave 
a  careful  review  of  the  literature.  Then,  in  1903,  Henry  made  a 
final  report  of  his  case,  and  added  15  cases  not  in  Wilson's  collec- 
tion, making  the  total  80  cases.  As  far  as  I  can  discover,  the  total 
number  of  cases  on  record  is  97,  of  which  several  are  so  incom- 
pletely reported  that  they  are  worthless  for  statistical  purposes. 

From  a  study  of  these  cases  we  can  recognize  the  following 
groups:  (1)  pulsating  empyema  and  pulsating  pyopneumothorax 
of  necessity;  (2)  pulsating  empyema  and  pulsating  pyopneumo- 
thorax; (3)  pulsating  encapsulated  empyema;  (4)  pulsating  serous 
or  hemorrhagic  effusion;  (5)  pulsating  extrapleural  abscess. 

The  frequency  of  pulsations  associated  with  various  forms  of 
pleural  exudate  is  probably  not  great.  Comby  suspected  that  it  was 
often  overlooked,  but  after  his  excellent  paper  had  called  general 
attention  to  the  subject  the  number  of  such  cases  reported  was 
not  very  materially  increased.  Thus  in  Paris  only  four  additional 
cases  were  observed  in  the  period  from  1882  to  1895.  The  condi- 
tion may  now  be  regarded  as  fairly  well  known.  Several  critical 
papers  have  been  published  in  France  by  Comby;  in  Germany  by 
Keppler  and  Fuchs;  in  America  by  Wilson  and  Henry;  in  Italy  by 
Rummo  and  Innocenti  and  Marsili,  and  in  England  by  West. 
Toft  observed  it  in  about  3  per  cent,  of  his  cases  of  empyema.  Inno- 
centi and  Marsili  estimate  its  frequency  at  1  per  cent.  Many  clini- 
cians of  large  experience,  as  Millard,  who  have  seen  one  case,  and 
whose  attention  has  been  aroused,  have  not  seen  others,  and  other 
clinicians  who  have  written  about  the  subject,  such  as  Rosenbach,^ 

1  Diseases  of  the  Bronchi,  Lungs,  and  Pleura,  e'iited  by  J.  H.  Musser,  Philadelphia,  1902,  p. 
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von  Leube^  and  West  have  never  observed  any  cases.  It  may  be 
assumed,  therefore,  that  such  pulsations  are  uncommon,  and  must 
be  produced  by  some  unusual  condition  or  group  of  conditions. 
Although  these  conditions  must  occur  more  or  less  independently 
of  the  nature  of  the  pleural  exudate,  nevertheless  the  phenomena 
produced  vary  considerably  in  the  different  forms,  and  I  believe  it 
will  be  advisable  to  consider  them  separately.  Before  doing  this 
it  is  well  to  discuss  the  different  varieties  of  pulsation  that  may 
occur. 

It  has  been  customary  to  divide  the  visible  and  palpable  pulsa- 
tions into  those  more  or  less  diffuse  in  character  and  without  tumor 
formation,  and  those  in  which  a  definite  pulsating  tumor  occurs. 
Both  may  be  present  simultaneously  in  the  same  case.  As  the  term 
"empyema  of  necessity"  (pointing  empyema)  implies,  tumors  may 
appear  in  the  wall  of  the  thorax,  and  the  pulsation  may  be  limited 
strictly  to  them.  It  is,  in  fact,  such  tumors,  often  mistaken  for 
aneurysm,  that  constituted  the  majority  of  the  early  reports  of  this 
condition,  and  gave  rise  to  the  belief,  first  expressed  by  Comby,  that 
pulsation  only  occurs  when  the  exudate  is  purulent.  The  pulsation 
in  these  tumors  is  systolic  in  time,  that  is  to  say,  all  observers,  with 
the  exception  of  MacDonnell  and  Stokes,  state  that  it  is  synchronous 
with  the  contraction  of  the  heart  or  with  the  pulse  in  the  great  ves- 
sels. MacDonnell  states  that  in  all  his  cases  the  pulsation  was  dias- 
tolic, but  he  does  not  say  whether  he  compared  it  with  the  con- 
traction of  the  heart  or  the  pulsation  of  the  radial  artery,  and  it 
is  improbable  that  in  his  cases  it  differed  in  character  from  that 
observed  in  the  others.  There  is  some  question  as  to  whether  or 
not  the  pulsation  is  expansile.  Ordinarily  it  is  so  described;  but 
Duplay,  who  saw  a  case  of  Comby 's  in  consultation,  was  able  to 
demonstrate  that  it  was  not  of  the  true  expansile  type  observed 
in  aneurysmal  pulsation.  Ordinarily  the  maximum  pulsation  is 
observed  at  the  apex  of  the  tumor,  and  not  infrequently,  when  more 
than  one  tumor  is  present,  one  will  pulsate  and  the  other  or  others 
remain  motionless.  In  some  cases  the  pulsation  does  not  develop 
pari  passu  with  the  tumor,  but  appears  more  or  less  suddenly 
sometime  in  its  course,  as  in  the  case  reported  by  Heyfelder.  In 
other  cases  the  pulsation  is  variously  affected  by  different  thera- 
peutic measures  that  may  be  employed. 

Rummo  lays  particular  emphasis  upon  the  difference  between 
endopleural  and  exopleural  pulsation.  By  the  latter  he  means  a 
pulsation  that  is  visible  and  palpable  externally,  and  by  the  former 
pulsation  in  a  pleural  exudate  that  can  be  detected  only  by  instru- 
ments. For  this  purpose  he  used  a  hollow  needle,  a  rubber  tube, 
and  a  mercurial  manometer,  or,  when  the  graphic  method  was 
employed,  the  tambour  of  a  Marey  sphygmograph.    Then  thrusting 

1  Piagnoee  der  inneren  Krankhelten,  Leipzig,  1902,  Bd.  I.  p.  175, 
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the  needle  into  the  pleural  cavity  he  was  able  to  get  a  tracing  of  the 
pulsation  occurring  in  it.  I  have  tried  this  three  times,  once  in 
right-sided  pleural  effusion,  and  twice  in  left-sided  pleural  effusion, 
but  have  been  unable  to  observe  pulsation  synchronous  with  the 
heart.  I  think  it  must  be  Obvious  that  the  distinction  between  the 
endopleural  and  exopleural  pulsations  is  one  rather  of  degree  than 
of  kind.  If  the  endopleural  pulsation  becomes  slightly  stronger  it 
will  become  exopleural  without  any  change  in  the  causative  condi- 
tions. The  classification  of  West,  therefore,  appears  to  be  more 
satisfactory.  He  recognizes  three  forms:  first,  a  general  systolic 
shock  over  the  thoracic  wall,  occurring  in  large  effusions  with  much 
pressure;  very  much  the  same,  he  says,  as  the  pulsation  which  may 
be  transmitted  through  an  intrathoracic  tumor  or  the  solid  lung 
in  pneumonia;  second,  a  pulsation  felt  usually  in  front,  which  is 
due  to  the  propagation  through  the  fluid  of  a  wave,  and  to  relaxa- 
tion of  the  walls  of  the  thorax;  third,  an  expansile  type  of  pulsation 
which  resembles  the  fluctuation  observed  in  abscesses,  and  to  pro- 
duce which  the  surrounding  portions  must  be  rigid.  The  objection 
to  West's  classification  is,  I  think,  that  it  depends  upon  a  hypo- 
thetical etiology.  Clinically,  I  believe  that  a  more  satisfactory 
classification  is  as  follows: 

First.  The  diffuse  pulsations  of  the  thoracic  walls.  Of  these 
there  are  two  forms:  first,  a  perceptible  and  palpable  or  merely 
palpable  pulsation  felt  in  one  part  of  the  thoracic  wall.  This  gives 
a  sensation  not  unlike  that  communicated  by  the  wave  that  travels 
through  an  ascitic  accumulation  of  fluid,  but  ordinarily  not  quite 
as  distinct.  In  a  case  of  chronic  tuberculous  empyema  that  I  had 
an  opportunity  of  observing  in  Dr.  Allyn's  wards  at  the  Philadelphia 
Hospital  I  was  able  to  demonstrate  this  form  of  pulsation  to  my 
class.  It  was  felt  from  the  eighth  to  the  eleventh  interspaces  in  the 
neighborhood  of  the  posterior  axillary  line  on  the  left  side.  It  was 
not  a  pronounced  pulsation  and  was  not  visible.  The  second  form 
is  a  more  powerful  pulsation  affecting  the  whole  wall  of  the  chest, 
visible  and  palpable,  and  even  perceptible  subjectively  to  the  patient. 
The  most  remarkable  case  of  this  kind  is  that  reported  by  Stokes, 
one  of  the  earliest  cases  of  pulsating  pleurisy  to  become  generally 
known.  In  this  case  the  pulsation  was  so  violent  that  it  not  only  . 
kept  the  patient  awake  at  night,  but  even  perceptibly  shook  the 
bed,  and  this  in  spite  of  the  fact  that  the  cardiac  action  was  not 
greatly  exaggerated.  One  of  B^cl^re's  cases  exhibited  the  same 
form  of  pulsation. 

Second.  The  circumscribed  pulsations  with  tumor  formation. 
These  may  be  subdivided  into  four  classes :  first,  cases  of  empyema 
or  pyopneumothorax,  in  which,  as  a  result  of  a  local  area  of  weak- 
ness, there  is  a  bulging  of  the  wall  of  the  thorax  where  the  pulsation 
occurs;  second,  the  cases  in  which  there  has  been  perforation  of  the 
pleura,  the  pus  from  the  empyema  passing  through  the  intercostal 
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muscles,  and  giving  rise  to  a  subcutaneous  abscess  communicating 
with  the  empyema  by  a  fistula.  In  both  these  classes  there  may 
also  be  diffuse  pulsation;  third,  localized  bulging  and  pulsation  as  a 
result  of  encapsulation  of  fluid  in  the  pleural  space,  whether  the 
fluid  is  purulent  or  serous  in  character  ;'fourth,  the  formation  of  an 
abscess  entirely  outside  of  the  thoracic  cavity,  usually  arising  from 
the  periosteum  of  the  ribs  or  sternum,  and  ordinarily  tubercular 
in  nature.  Such  tumors  are  comparatively  rare.  I  have  already 
discussed  and  illustrated  the  non-pulsating  form  in  a  previous  paper.^ 
Unless  perforation  from  without  inward  has  occurred  it  is  difficult 
to  understand  how  the  pulsation  is  produced. 

Third.  A  true  expansile  pulsation  of  the  whole  thorax,  of  which 
the  only  certain  case  apparently  is  the  one  I  record,  that  is  probably 
due  in  part  to  factors  other  than  the  mere  accumulation  of  fluid  in 
the  pleural  cavity,  the  displacement  of  the  viscera,  and  the  altered 
tension  of  the  walls. 

Rather  than  give  brief  abstracts  of  all  the  reported  cases — which 
has  already  been  done  satisfactorily  in  this  country  by  Wilson  and 
continued  almost  to  date  by  Henry — it  has  seemed  to  me  more 
useful  to  summarize  the  results  in  the  form  of  statistics.  In  order, 
however,  to  avoid  the  imputation  of  including  imaginary  cases,  most 
unjustly  made  of  Wilson  by  Fuchs  and  Innocenti  and  Marsili,  I 
shall  give  a  list  of  the  references  of  all  the  cases  I  have  been  able 
to  collect,  arranged  chronologically.  These  are  altogether  ninety- 
seven.  Two  of  these  cases  (Potain  and  West)  are  mentioned  inci- 
dentally in  the  discussion,  in  one  instance  of  pulsating  empyema, 
in  the  other  of  thoracic  aneurysm.  No  details  whatever  are  given, 
and  they  are,  therefore,  not  considered.  It  has  been  customary  since 
Keppler's  paper  appeared  to  include  the  case  of  GeigeP  in  the 
group  of  pulsating  empyemas.  In  his  report,  however,  Geigel  states 
that  the  tumor  below  the  ribs  on  the  right  side  gave  a  distinct  sense 
of  fluctuation,  but  says  nothing  of  pulsation.  The  case,  therefore, 
has  been  omitted. 

Woillez^  mentions  cases  observed  by  Koelpin  and  Govelle,  but 
Comby  has  been  unable  to  find  the  original  records: 

BalUou.    Empyema  of  Necessity.    Paris,  1640.    Quoted  by  Comby. 

Pelletan.  Extrapleural  Abscess.  Clinique  chirurgicale  ou  m6molres  et  observations  de  chir- 
urgie  clinique,  Paris,  1810,  tome  iii.  p.  254. 

B6rard.  Empyema  of  Necessity.  Du  diagnostic  dans  les  maladies  chirurgicales  de  ses  sources 
et  de  ses  incertitudes  et  de  ses  erreures,  Paris,  1836. 

MacDonnell  1.  Pyopneumothorax  with  Tumor.  2.  Empyema  of  Necessity.  3.  Empyema 
of  Necessity.    Dublin  Journal  of  Medical  Sciences,  1844,  p.  1. 

Wintrich,  1.  Empyema  of  Necessity.  2.  Empyema  of  Necessity.  VIrchow's  Handbuch  der 
speciellen  Pathologic  u.  Therapie,  1854,  Bd.  v.  pp.  259-301. 

Stokes.  Empyema.  Diseases  of  the  Heart  and  Aorta,  Dublin,  1854,  p.  607  ;  Philadelphia,  p. 
623. 

•  Philadelphia  Medical  Journal,  April  5,  1902. 
-  Wurzburger  med.  Zeitschr.,  1859,  Bd.  i. 

*  Trait6  clinique  des  maladies  aigues  des  organes  respiratoires,  Pkris,  1872,  p.  403. 
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VIdal.    Mediastinal  Abscess.    Bull,  de  la  Soci6t6  anatomique,  1854,  29th  year,  p.  243. 

Cruveilhier.    Serous  Effusion.    Bull,  de  la  Soci6t6  anatomique,  1854,  p.  244. 

Asson.    Empyema  of  Necessity.    Giornale  veneti  di  Scienze  med.,  September,  1855. 

Flint.  Serous  Efiiision.  Physical  Exploration  and  Diagnosis  of  Diseases  Affecting  the  Re- 
spiratory Organs,  Philadelphia,  1856,  p.  581. 

Heyfelder.  ].  Empyema  of  Necessity.  2.  Circumscribed  Pleural  Abscess.  Zelt.  f.  praktische 
Heilkunde,  November,  1858,  p.  860. 

Aran.    Empyema  of  Necessity.    Gazette  des  hopitaux,  November,  1858,  No.  108,  p.  91. 

Rees.    Empyema  of  Necessity.    British  Medical  Journal,  August  21,  1858. 

Wilks.    Empyema  of  Necessity.    Lancet,  November  12, 1850,  p.  481. 

Baly.    Serous  Effusion.    Lancet,  November  12, 1859,  p.  482. 

Wiltshire  (Chandler).    Empyema  of  Necessity.    Lancet,  May  31, 1862,  p.  573. 

Chambers  (Ash).    Empyema  of  Necessity.    Lancet,  May  31, 1862,  p.  573. 

Lesage.  Circumscribed  Empyema  (Empyfeme  pulsatil  k  r6p6tltion).  Gazette  des  hOpitaux, 
October  31, 1865,  p.  511. 

Chvostek.  1.  Empyema  of  Necessity.  2.  Empyema  of  Necessity.  3.  Empyema  of  Necessity. 
Wiener  med.  Blatte,  1865,  p.  115. 

Reyher.    Periosteal  Abscess.    Berl.  kiln.  Woch.,  1868,  p.  426. 

Courbon  (Le  Double).    Empyema  of  Necessity.    Gazette  des  hflpitaux,  May  24,  1870,  p.  237. 

Toft.  1.  Empyema  of  Necessity.  2.  Empyema  of  Necessity.  3.  Empyema.  Nord.  med. 
Arkiv,  1871,  Bd.  Hi.,  No.  7. 

Walshe.i  1.  Empyema.  2.  Empyema.  Practical  Treatise  of  Diseases  of  the  Lungs  and 
Heart,  4th  edition,  1871,  p.  296. 

Kemp.    Empyema.    Quoted  by  Walshe. 

Traube.    1.  Doubtful.    2.  Empyema.    Berl.  kiln.  Woch.,  1872,  No.  7. 

Shattuck.    Empyema.    International  Clinics,  January,  1872,  p.  87. 

Plagge.  Empyema  of  Necessity.  Beitriige  z.  Kenntniss  d.  pulsirenden  Thoraxgeswulste. 
Memorabilien,  1872,  No.  11,  p.  481. 

MUller.    Empyema  of  Necessity.    Berl.  kiln.  Woch.,  January  22, 1872,  p.  37. 

Fraentzel.    Empyema.    Zlemssen's  Handbuch,  1874-75,  Bd.  iv.  2d  half,  p.  301. 

Lorenzutti.  Empyema  of  Necessity.  Annali  universali  di  medicina  e  di  chirurgia.  Milano, 
1875,  vol.  ccxxxii.  p.  385. 

Topham.    Intrathoracic  Abscess.    Lancet,  1878,  p.  756. 

Dunin.    Doubtful.    Gazetta  Lekarska.    Quoted  by  Comby. 

Briinniche.  Extrapleural  Abscess  Communicating  with  Empyema.  Hospitalstidende,  2  R., 
Bd.  ix.  p.  65  ;  Virchow-Hirsch  Jahresberichte,  II.,  1882,  Bd.  x.  p.  146. 

Comby.  1.  Empyema.  2.  Empyema.  3.  Empyema.  4.  Empy^me  (case  of  Duguet).  Arch, 
g^nerale  de  m6decine,  1882,  p.  549  ;  I'empyfeme  pulsatile,  Paris,  1895. 

Yeo.    Empyema  of  Necessity.    Lancet,  February  23, 1884,  p.  331. 

Dillingham.    Empyema.    New  York  Medical  Record,  March  8, 1884. 

P6r6ol.    Pyopneumothorax.    Proc.  de  I'acad.  de  m6decine,  1884,  No.  7,  p.  155. 

Broadbent.    Serous  effusion.    Lancet,  May  31,  1884,  p.  971. 

Pel.    Circumscribed  Empyema.    Berl.  kiln.  Woch.,  February  25, 1884,  p.  113. 

Ross.    Circumscribed  Empyema.    Canadian  Medical  and  Surgical  Journal,  May,  1885,  p.  606. 

Henry.  Pyopneumothorax  with  Tumor.  Proceedings  of  the  Philadelphia  County  Medical 
Society,  1885,  vol.  iii. ;  New  York  Medical  Journal,  May,  1903. 

Florand.    Empyema.    La  France  m^dicale,  1886,  p.  158. 

Codivilli.    Empyema  of  Necessity.    Thesis,  Bologna,  1886,  No.  97.    Quoted  by  Rummo. 

Cammareri.    Empyema  of  Necessity.    Gazetta  degli  Ospedali,  1886,  No.  97,  p.  772. 

McCosh.    Empyema  of  Necessity.    Medical  Record,  January  30,  1887,  p.  156. 

Keppler.  Circumscribed  Pleural  Eff"usion.  Deutsche  Archlv  t.  klinische  Medlcin,  1887, 
p.  220. 

Borgiotti.  Pyopneumothorax.  Clin.  med.  in  BoUet.  de  Soc.  Cult.  d.  Scienzi  Siena,  1886-87, 
p.  91. 

Rummo.    1.  Empyema.    2.  Empyema.    Riforma  Medica,  1888,  p.  1304. 

Martinez.    Seropneumothorax.    Quoted  by  Rummo. 

Millard.    Empyema  of  Necessity.    Gazette  hebdom.  d.  m6d.  et  de  chirur.,  7-12,  1899,  p.  447. 

Osier.  Serous  Effusion.  The  American  Journal  op  the  Medical  Sciences,  January  1889, 
p.  43. 

Martin.    Pyopneumothorax  with  Tumor.    Revue  m6d.  de  la  Suisse  Romande,  1889,  No.  2. 

Bimmerman.  Empyema.  Geneesknndig  Tydschrift  voor  Nederlandsch  Indie,  1889,  Bd,  xvjil, 
Quoted  by  Henry. 
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Monari.    Empyema  of  Necessity.    Gaz.  degll  Ospedali,  August  6, 1890,  No.  63,  p.  498 

Light.  1.  Empyema  of  Necessity.  2.  Empyema  of  Necessity.  3.  Empyema  of  Necessity. 
Lancet,  September  26,  1891,  vol.  ii.  p.  704. 

Wilson.  1.  Pyopneumothorax  with  Tumor.  2.  Empyema.  3.  Pyopneumothorax.  Trans- 
actions of  the  Association  of  American  Physicians,  Philadelphia,  1893,  vol.  vlii. ;  Medical  News, 
July  15,  1893. 

Pittorelli.    Empyema.    Gaz.  degli  Ospedali,  1893,  vol.  xiv.  p.  1260. 

Watkius.    Pyopneumothorax.    Lancet.  January  21, 1893,  p.  133. 

Osier.  Pyopneumothorax.  Transactions  of  the  Association  of  American  Physicians,  1893, 
p.  210.    Discussion  of  Wilson's  paper. 

Potain.    Extrapleural  Abscess.    Medecine  moderne,  November  29, 1893. 

Boclere.  1.  (Marieux)  Empyema.  2.  (Beclere's)  Empyema.  Bull,  et  m6m.  de  la  SocitJt^. 
mudicale  des  hopitaux  de  Paris,  1894,  tome  xi.  p.  339 ;  tome  xii.  p  42. 

Proust.    Empyema.    Ibid.,  1894,  p.  339. 

James.    Empyema  of  Necessity.    International  Clinics,  1895,  vol.  ii.  p.  5. 

Toulmin.    Empyema  of  Necessity.    University  Medical  Magazine,  1895,  vol.  vii.  p.  853. 

Roux.    Empyema.    La  Province  medicale,  Lyon,  1896,  tome  x.  p.  100. 

I>epinc.  Serous  Effusion.  Lyon  medicale,  1896,  No.  8,  tome  Ixxxl. ;  Centralbl.  f.  innere  Med., 
1897,  p.  765. 

Fuchs.    Pyopneumothorax.    Zeitschr.  f.  klinische  Medicin,  1897,  32  Suppl.  Hft.,  p.  255. 

Sall(5s.  1.  Pyopueumothorax.  2.  Pyopneumothorax.  La  Province  medicale,  1897,  tome  xi. 
p.  337.    Quoted  by  Henry. 

Cavazzani.    Extrapleural  Abscess.    Gaz.  degli  Ospedali,  1897,  vol.  xii.  p.  781. 

West.    Extrapleural  Abscess.    Medical  Chirurgical  Transactions,  1897,  vol.  Ixxx.  p.  239. 

Innocenti  and  Marsili.  1.  Empyema.  2.  Haemopyothorax.  Riforma  Medica,  1900,  No.  261, 
p.  423. 

Anerbach.    Serous  Effusion.    Mvinchener  med.  Wochs.,  1901,  p.  1228. 

McPhedran.  Serohemorrhagic  Effusion.  Transactions  of  the  Association  of  American 
Physicians,  1903,  p.  334. 

KuUman.    Serous  Effusion.    Deut.  med.  Woch.,  1904,  p.  339. 

Stanton.  Empyema  of  Necessity.  Unpublished.  Read  before  the  Medical  Section  of  the 
College  of  Physicians  of  Philadelphia.  1904. 

Sailer.    Haemothorax. 

The  attempt  to  classify  the  cases  is  only  partially  successful, 
but  the  following  list  appears  to  be  approximately  correct : 

Cases  of  empyema  of  necessity,  that  is,  with  tumor  formation  .       .       .  34 

"     pyopneumothorax  with  tumor  formation 4 

"     empyema  without  tumor  formation 25 

"  pyopneumothorax  without  tumor  formation         ....  8 

"     serous  or  hemorrhagic  effusion 12 

"     circumscribed  empyema 6 

"     extrapleural  abscess 5 

"     uncertain  nature 2 

Properly  speaking,  then,  we  have  of  the  cases  with  pus  in  the 
pleural  cavity, -38  with  tumor  and  33  without  tumor.  There  were 
13  cases  of  intrapleural  or  extrapleural  abscess,  and  the  remaining 
cases  were  either  non-purulent  or  their  nature  not  definitely  known. 
It  is  not  at  all  impossible  that  some  of  the  cases  of  supposed  serous 
pleurisy  may  have  been  purulent.  This  is  particularly  true  of  the 
case  reported  by  Flint,  and  it  is  certain  that  in  one  case  (Keppler's) 
the  fluid,  which  was  clear  at  the  time  of  the  first  puncture,  subse- 
quently became  purulent. 

Of  the  95  cases,  63  were  males  19  females,  and  in  13  the  sex  is 
not  given.  There  are,  therefore,  nearly  three  and  one-half  times  as 
many  males  as  females.  Twelve  patients  were  under  twelve  years 
of  age;  10  between  the  ages  of  ten  and  twenty;  32  between  twenty 
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and  thirty;  14  between  thirty  and  forty;  6  between  forty  and  fifty; 
and  3  between  fifty  and  sixty.  In  18  the  age  is  not  given.  Prac- 
tically 90  per  cent,  of  the  cases  occurred  before  the  age  of  forty, 
and  nearly  70  per  cent,  before  the  age  of  thirty.  Pulsation  of  the 
wall  of  the  thorax  may  therefore  be  regarded  as  distinctly  a  condi- 
tion of  early  life.  The  youngest  case  (Light)  was  three  years,  the 
oldest  (Cavazzani)  was  fifty-six  years. 

The  only  interest  in  the  result  of  these  cases  is  in  determining 
whether  pulsation  increases  the  gravity  of  the  prognosis  or  not.  Of 
the  95  cases,  37  recovered,  27  died,  16  were  improved  (probably 
in  many  cases  only  temporarily),  and  in  20  the  result  is  not  stated, 
either  because  the  report  was  made  while  the  patient  was  still  under 
observation,  because  the  patient  withdrew  from  observation,  or 
because  the  case  was  mentioned  incidentally  with  reference  only  to 
the  pulsation.  Therefore,  the  mortality  of  the  cases  whose  termi- 
nation is  definitely  known  is  46.7  per  cent.  The  following  table 
shows  the  results  for  the  different  forms: 


Recovered. 

Died. 

Improved. 

Not  stated. 

Empyema  with  tumor 

11 

10 

6 

7 

Empyema  without  tumor 

6 

8 

4 

7 

Pyopneumothorax  with  tumor 

1 

3 

0 

0 

Pyopneumothorax  without  tumor 

2 

1 

4 

1 

Serous  effusion    .... 

4 

3 

2 

3 

Circumscribed  empyema  . 

3 

1 

1 

0 

Extrapleural  abscess . 

3 

2 

0 

0 

It  is  hardly  worth  while  to  note  the  manner  in  which  the  cases 
were  treated.  Operations  were  performed  upon  69  cases,  and  in  6 
of  these  spontaneous  rupture  also  occurred.  Spontaneous  rupture 
into  the  lung  occurred  three  times,  into  the  oesophagus  once,  and 
externally  six  times.  No  treatment  was  employed  in  6  cases,  and 
in  11  the  reports  do  not  furnish  any  information.  The  operations 
included  practically  all  the  operations  for  empyema:  aspiration, 
drainage,  or  resection  of  one  or  more  ribs.  In  the  case  of  B^rard 
the  patient  punctured  the  supposed  aneurysm  with  a  needle.  Top- 
ham's  patient  was  kept  in  bed  for  three  years  before  spontaneous 
rupture  occurred.  The  majority  of  cases  that  recovered  had  per- 
sistent deformity,  but  in  a  few  cases  the  thorax  resumed  its  normal 
shape. 

The  position  of  the  heart  is  of  some  interest.  It  is  stated  that  it 
was  displaced  to  the  right  in  53  cases,  in  all  of  which  the  lesion  was 
on  the  left  side.  In  31  left-sided  cases  its  position  is  not  mentioned, 
but  often  it  is  obvious  that  it  must  have  been  displaced.  In  3  right- 
sided  cases  its  position  was  not  mentioned.  In  1  right-sided  case 
(Borgiotti)  it  was  displaced  to  the  left.  The  degree  of  displacement 
varied  considerably.  In  the  case  of  Wiltshire  it  was  very  slightly 
displaced,  but  in  many  of  the  other  cases  the  apex  beat  was  in  the 
right  nipple  line,  or  even  beyond  that  point.  It  is  definitely  stated 
that  it  was  not  displaced  in  9  cases  (Stokes,  Vidal,  Reyher,  B^clere, 
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Light,  Cavazzani,  Innocenti  and  Marsili,  Sailer,  and  McPhedran). 
Two  of  these  (Vidal  and  Reyher)  were  extrapleural  abscesses; 
one  (Cavazzani)  was  apparently  a  circumscribed  empyema.  In  one 
(McPhedran)  exopericardial  adhesions  were  suspected,  but  not 
demonstrated,  and  in  a  very  remarkable  case  (Bdclere)  there  was  a 
funnel-shaped  thorax  extending  3^  cm.  inward  which  prevented  the 
displacement  of  the  heart.  For  3  cases  (Stokes,  Light,  and  Innocenti 
and  Marsili)  no  reasons  are  given,  and  in  the  eighth  case  (Sailer) 
exopericardial  and  endopericardial  adhesions  were  found  at  the 
autopsy.  In  the  3  cases  reported  by  Toft,  hinderances  to  the  dislo- 
cation of  the  heart,  in  the  form  of  adhesions  or  effusion  on  the  right 
side,  existed. 

The  causes  assigned  are  various,  and  probably  often  incorrect. 
Tuberculosis — in  all  probability  the  commonest  cause — is  men- 
tioned only  eleven  times,  and  in  only  two  instances,  apparently, 
confirmed  in  inoculations  (Rummo,  B^cl^re).  Acute  pleuritis  of 
undetermined  nature  preceded  the  condition  fifteen  times.  Chronic 
pleurisy  occurred  twice.  Pneumonia  of  some  form,  with  pleurisy 
or  abscess,  occurred  in  13  cases.  There  were  4  cases  in  which  an 
acute  illness  preceded  the  empyema.  There  was  1  case  of  pertussis. 
Pleural  effusion  is  said  to  have  been  present  once.  Pneumothorax 
had  apparently  been  present  in  one  case  before  the  empyema,  but 
had  disappeared  before  the  pulsation  was  observed.  Severe  injury 
to  the  side  occurred  in  5  cases,  exposure  twice.  In  one  remarkable 
instance  (Fuchs)  there  was  an  attempt  at  abortion,  followed  by 
salpingitis,  subdiaphragmatic  abscess  rupturing  through  the  dia- 
phragm and  empyema.  A  few  special  cases  cannot  be  grouped. 
In  the  case  of  Courbon  there  had  been  dyspncea  and  palpitation  for 
four  years,  with  boring  pain  in  the  lumbar  region.  In  a  case  of 
Innocenti  and  Marsili,  which  developed  in  a  man  aged  forty-three 
years,  there  had  been  pleurisy,  with  a  large  effusion  at  the  age  of 
twenty-five.  In  the  case  of  Martinez  carcinoma  was  present.  For 
some  other  cases  there  are  merely  indefinite  statements,  such  as 
"pain  in  the  side,"  "cough,"  which  may  indicate  an  undiscovered 
pleurisy  or  pleural  effusion,  or  perhaps  pulmonary  tuberculosis, 
and  for  the  rest  no  etiological  factor  is  mentioned. 

The  most  important  part  of  our  knowledge  of  these  conditions 
is  obtained  from  the  records  of  the  autopsies.  I  will,  therefore, 
give  brief  abstracts  of  the  post-mortem  findings  in  the  21  cases  in 
which  autopsy  was  performed. 

1.  MacDonnell:  The  left  lung  was  collapsed  and  bound  firmly 
to  the  chest  wall  by  adhesions;  it  was  tuberculous.  The  pericardium 
was  adherent  to  the  right  lung. 

2.  MacDonnell:  The  lungs  were  tuberculous  and  contained  a 
large  abscess  cavity.    The  fifth  and  sixth  ribs  were  eroded. 

3.  Vidal:  There  was  pus  in  both  pleural  cavities,  and  a  small 
pocket  back  of  the  sternum,  the  same  size  as  the  tumor  and  com- 
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municating  with  it  through  a  hole.     Both  these  pockets  contained 
thick,  creamy  pus,  and  neither  communicated  with  the  pleura. 

4.  Heyfelder:  Caries  of  the  second,  third,  seventh,  and  eighth 
ribs;  rupture  of  the  pleura,  and  external  empyema.  The  liver  was 
displaced  downward.    There  was  no  trace  of  tuberculosis. 

5.  Rees:  The  left  side  of  the  chest  was  retracted;  the  left  lung 
was  compressed  and  tuberculous;  there  was  also,  tuberculous  men- 
ingitis and  pneumonia  of  the  right  lung. 

6.  Comby:  Tuberculosis  of  both  lungs;  fetid  gas  and  pus  in 
the  left  pleura.    The  pericardium  was  adherent  to  both  lungs;  the 

.mediastinum  was  displaced  to  the  left,  and  the  left  lung  collapsed. 

7.  Comby:  Two  litres  of  pus  in  the  left  pleura.  The  left  lung 
was  collapsed  and  adherent  to  the  pericardium.  It  contained 
cheesy  nodules.    The  pleura  was  not  thickened. 

8.  Comby:  The  left  pleural  cavity  contained  about  six  litres 
of  pus.  The  diaphragm  was  depressed  and  the  mediastinum  was 
displaced  to  the  right.  The  surface  of  the  pleura  was  covered  with 
a  false  membrane.  The  left  lung  was  solidified  and  adherent  to  the 
pericardium.  The  membrane  covering  it  was  perforated  in  two 
places.  The  right  lung  was  tuberculous.  The  pericardium  was 
not  adherent. 

9.  Chvostek:  The  left  thoracic  cavity  was  filled  with  lymph; 
the  left  lung  was  compressed  and  displaced  upward;  there  were 
recent  pericardial  adhesions;  the  pleura  was  ruptured  in  the  fifth 
interspace  at  the  site  of  the  tumor. 

10.  Chvostek:  The  left  clavicle  was  dislocated;  several  ribs  were 
denuded  and'  eroded,  and  the  intercostal  muscles  were  altered. 
The  pleura  was  thickened  and  perforated  at  the  site  of  the  tumor; 
the  pericardium  was  adherent  to  the  tumor,  and  the  lung  com- 
pressed and  solid. 

11.  Toft:  A  thick  pseudomembrane  enclosed  the  empyema, 
through  which  a  perforation  led  to  a  subcutaneous  abscess.  The 
heart  was  attached  to  the  chest  wall.  There  was  obliterative  peri- 
carditis and  chronic  peritonitis. 

12.  Toft:  The  left  pleural  cavity  contained  pus  and  air.  Afistnla 
communicated  with  the  subcutaneous  tumor.  The  heart  was 
normal.    Pus  was  present  in  the  right  pleural  cavity. 

13.  Traube:  There  was  massive  purulent  pleural  and  peri- 
cardial effusion.  At  the  point  of  pulsation  the  pleura  was  de- 
stroyed. The  pericardium  was  thickened;  the  lung  compressed, 
and  the  upper  lobe  was  atelectatic.  The  heart  was  displaced  to 
the  right. 

14.  Lorenzetti:  The  lung  was  adherent  to  the  thoracic  wall  at 
several  points.    There  was  recent  purulent  pericarditis. 

15.  Dillingham:  The  left  pleura  contained  some  large  blood 
clots  whose  source  was  not  found;  it  was  lined  with  pyogenic  mem- 
brane.   There  was  an  adherent  pericardium. 
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16.  Broadbent:  Obliterative  pericarditis.  The  pericardium  was 
adherent  to  the  central  tendon  of  the  diaphragm  and  to  the  chest 
wall. 

17.  Pel:  The  heart  was  displaced  slightly  to  the  right.  The 
pericardium  was  thickened  and  adherent.  There  were  two  encap- 
sulated empyemas,  one  at  the  left  border  of  the  heart. 

18.  Cammareri:  The  parietal  pleura  was  thickened;  there  was 
erosion  of  the  ribs  in  several  places;  the  lung  was  separated  from 
the  cavity  by  a  false  membrane;  the  left  side  of  the  mediastinum 
was  thickened;  and  the  left  part  of  the  thorax  was  larger  than  the 
right. 

19.  Light:  There  was  left  empyema;  the  left  lung  was  collapsed; 
there  was  acute  pleurisy  of  the  right  side  and  acute  peritonitis.  The 
heart  was  in  its  normal  position. 

20.  Light:  There  was  left  empyema;  extrapleural  abscess  com- 
municating with  the  empyema  by  a  fistula;  the  left  pleura  was  thick- 
ened and  adherent  to  the  pericardium;  the  left  lung  was  collapsed; 
the  heart  was  twisted,  and  the  pericardium  contained  eight  ounces 
of  clear  fluid. 

21.  Fuchs:  There  was  pyopneumothorax  on  the  leff  side;  the 
left  lung  was  collapsed  and  partly  adherent  to  the  diaphragm;  the 
heart  and  aorta  were  displaced  to  the  right,  and  a  subphrenic  abscess 
communicated  with  the  pleural  cavity. 

The  most  notable  facts  are:  that  the  pericardium  was  involved 
in  8  cases,  the  left  lung  collapsed  in  11  cases,  the  ribs  were  eroded 
in  3  cases,  and  the  pleura  perforated  in  6  cases. 

It  is  somewhat  difficult  to  classify  the  cases  into  those  in  which 
pulsation  is  more  or  less  diffuse  without  distinct  evidence  of  tumor 
formation,  and  those  in  which  tumors  actually  occur.  In  many 
cases  the  pulsating  area  is  localized,  although  there  may  be  no  local 
bulging,  and  sometimes  not  sufficient  distinction  has  been  made 
between  this  form  and  circumscribed  pulsation  in  a  projection.  As 
nearly  as  I  have  been  able  to  determine  there  are  50  cases  in  which 
definite  tumors  have  been  recorded.  Of  these,  41  cases  had  a  single 
tQmor,  6  cases  had  2  tumors,  and  3  cases  (Henry,  Chvostek,  and 
Toft)  3  tumors.  Of  these  cases  37  were  apparently  empyemas 
of  necessity,  although  some  of  them  may  have  been  encapsulated 
pleural  abscesses;  11  were  abscesses  in  some  part  of  the  thorax, 
either  encapsulated  empyemas  or  pleurisies,  mediastinal  abscesses, 
or  extrapleural  or  periosteal  abscesses,  and  2  (Cruveilhier  and 
Kuhlman)  seem  to  have  been  cases  of  serous  effusion  with  distinct 
local  bulging  or  pointing.  Altogether  the  locality  of  62  tumors 
has  been  more  or  less  definitely  mentioned.  Of  these,  3  were  situ- 
ated on  the  right  side  and  58  on  the  left  side.  The  4  tumors  situated 
on  the  right  side  were  distributed  as  follows:  in  the  second  inter- 
space at  right  border  of  sternum  (Heyfelder) ;  from  second  to  fifth 
ribs,  right  border  of  sternum    (Reyher) ;   seventh  interspace,  right 
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border  of  sternum  (Wilks).  Of  those  on  the  left  side,  2  were  not 
locaUzed  very  accurately;  were  on  the  anterior  aspect  of  the  chest; 
in  the  axillary  area,  and  1 0  posteriorly.  Of  the  42  in  the  anterior 
aspect,  one  (Cruveilhier)  had  a  conoid  tumor  presenting  in  front 
of  the  sternum;  one  (Vidal)  a  mediastinal  abscess  that  had 
perforated  the  lower  portion  of  the  sternum  just  to  the  left;  2 
(McCosh,  Martin)  below  the  left  clavicle;  4  (Plagge,  MuUer,  Light, 
Wilson)  were  rather  extensive  tumors  of  the  left  side  of  the  chest, 
usually  discolored  and  reducible;  19  occupied  the  various  interspaces 
from  the  second  to  the  eighth,  often  more  than  one,  just  to  the  left 
of  the  sternum.  In  one  case  (Toft)  3  tumors  were  found  at  differ- 
ent levels  in  this  situation;  14  were  found  in  the  precordial  region; 
10  tumors  in  the  posterior  portion  of  the  chest,  of  which  4  were 
below  the  angle  of  the  scapula,  and  4  between  the  crest  of  the 
ihum  and  the  lower  border  of  the  ribs  just  to  the  left  of  the  spinal 
column;  1  was  in  the  tenth  interspace  to  the  left  of  the  spinal 
column,  and  1  was  not  distinctly  located. 

It  appears  from  this  analysis  that  the  commonest  situation  is 
beneath  the  costal  cartilages  on  either  side  of  the  sternum,  22 
tumors  having  occurred  in  this  situation.  Fourteen  tumors  were 
in  the  precordial  region;  4  beneath  the  angle  of  the  scapula  on  the 
left  side,  and  4  wholly  below  the  ribs  in  the  left  lumbar  region. 
The  other  tumors  were  somewhat  irregularly  distributed,  probably 
as  a  result  of  purely  local  conditions.  The  2  tumors  that  occurred 
in  association  with  serous  effusion  had  unusual  situations  in  front 
of  the  sternum  and  in  the  left  hypochondrium. 

Of  the  cases  without  tumor  formation,  2  occurred  on  the  right 
side  (Keppler,  Borgiotti).  In  Keppler's  case  there  were  2  encap- 
sulated pleural  effusions  which  gave  rise  to  diffuse  pulsation  of  the 
lateral  and  anterior  aspects  of  the  chest.  After  these  were  evacuated 
the  pulsation  ceased  in  spite  of  the  accumulation  of  pus  later.  In 
Borgiotti's  case  there  was  pyopneumothorax  on  the  right  side,  and 
the  whole  of  the  right  side  of  the  chest  was  involved  in  the  pulsa- 
tion. Diffuse  expansile  pulsation  was  noted  in  5  cases  of  empyema 
(Stokes,  B^cl^re,  Toft,  Dillingham,  and  Rummel),  and  in  3  cases 
of  pyopneumothorax  (F^r^l,  Wilson,  and  Sallys).  In  2  cases 
(Roux  and  Salles)  the  pulsation  is  said  to  have  been  diffuse,  but  its 
extent  is  not  given.  In  4  cases  (Flint,  Bimmerman,  Pitorelli,  and 
Proust)  it  is  not  distinctly  localized.  The  pulsation  is  localized  as 
follows:  in  the  axillary  region,  6  cases;  in  the  posterior  inferior  aspect 
of  the  chest,  4  cases;  in  the  anterior  region  either  near  the  sternum, 
in  the  subclavicular,  or  in  the  mammary  region,  6  cases.  In  the 
case  of  McPhedran  pulsation  was  seen  in  the  axilla  if  the  patient 
lay  upon  her  back,  and  in  the  back  if  she  lay  on  the  right  side. 

In  3  cases  of  serous  pleurisy  more  or  less  localized  pulsation  was 
seen  as  follows:  from  the  sternum  to  the  left  of  the  axillary  line, 
and    from    the  clavicle  to  the  fourth  rib  (Osier);   in   the  lower 
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aspect  of  the  left  chest  (Bailey)  and  in  the  left  hypochondrium 
back  of  the  false  ribs  (Lepine).  The  limited  diffuse  pulsation  is 
seen  in  a  much  larger  proportion  of  the  cases  in  the  axillary  and 
lower  posterior  regions  than  is  the  circumscribed  tumor. 

Two  of  the  cases  (Martinez  and  Sailer)  were  hemothorax.  In 
the  case  of  McPhedran  the  fluid  on  the  first  aspiration  was  bloody, 
but  subsequently  became  clear.  In  the  case  of  Dillingham  there 
was  apparently  distinct  empyema,  but  at  the  autopsy  large  blood 
clots  were  found  in  the  pleural  cavity.  In  the  case  of  Innocenti 
and  Marsili  blood  was  also  found  in  the  pleural  cavity  upon  aspira- 
tion.   This  patient  had  tuberculosis. 

Martinez's  patient  was  a  man,  aged  twenty-one  years,  who  had 
cough,  pain  in  the  left  chest,  and  gradual  progressive  weakness. 
There  was  diffuse  pulsation  of  the  left  side  of  the  thorax,  involving 
the  epigastrium,  more  pronounced  in  the  lower  than  in  the  upper 
portion,  and  a  localized  pulsation  in  the  second,  third,  and  fourth 
interspaces  between  the  sternum  and  the  left  nipple  line.  There 
were  all  the  usual  signs  of  fluid  in  the  left  pleura,  the  heart  was 
dislocated  to  the  right,  and  its  pulsations  could  be  seen  and  felt  in 
the  second,  third,  and  fourth  interspaces  between  the  right  border 
of  the  sternum  and  the  right  axillary  line.  The  spleen  was  low  and 
quite  palpable.  An  operation  was  performed,  and  1500  c.c.  of  a 
serosanguinolent  fluid  was  obtained.  The  heart  returned  to  the 
left  side,  the  pulsation  ceased,  and  the  patient  appeared  to  have 
recovered. 

Two  months  later  he  returned  with  the  same  symptoms;  in  a 
short  time  carcinoma  of  the  lymph  glands  developed,  and  he  died. 
The  left  thorax  was  3^  cm.  larger  than  the  right. 

The  second  case  I  observed  at  the  Philadelphia  Hospital.  G. 
B.,  a  West  Indian  negro,  aged  thirty  years,  and  a  laborer  by  occu- 
pation, was  admitted,  October  14,  1902.  His  family  history  was 
negative  or  unknown.  He  had  rheumatism  ten  years  ago;  had 
indulged  in  alcohol  moderately,  and  in  tobacco  to  excess.  For  the 
past  year  he  had  suffered  from  dyspnoea  on  exertion,  palpitation, 
and,  for  a  time,  cough.  Three  weeks  before  admission  the  cough 
had  ceased,  but  he  had  suffered  from  intermittent  sharp  pain  in  or 
around  the  region  of  the  heart.  This  became  so  severe  that  he  was 
obliged  to  give  up  work,  and  finally  entered  the  hospital.  On  the 
day  of  admission  there  was  a  loud  systolic  murmur  heard  over  the 
heart,  the  whole  chest,  and  transmitted  loudly  into  the  neck.  There 
was  a  friction  sound  synchronous  with  the  heart  in  the  second  inter- 
space, just  to  the  right  of  the  sternum;  the  respiratory  murmur 
over  both  lungs  was  normal.  The  following  day  the  percussion 
note  over  the  left  thorax  was  found  to  be  absolutely  flat.  Tactile 
fremitus  and  vocal  resonance  were  absent;  the  breath  sounds  could 
not  be  heard.  Over  the  whole  of  the  left  chest  a  very  loud  rasping 
systolic  murmur  was  audible.    There  was  distinct  pulsation  of  the 
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whole  of  the  left  side.    On  the  following  day  (the  16th)  I  dictated 
the  following  notes: 

The  patient  is  slender  and  muscular;  the  skeleton  is  normal;  the 
mucous  membranes  are  pale.  The  pupils  are  normal  and  react  to 
light;  there  is  systolic  expansile  pulsation  in  the  neck  and  in  the 
suprasternal  notch.  There  is  heaving  impulse  over  the  upper 
portion  of  the  left  thorax,  extending  as  far  as  the  posterior  axillary 
line.  The  maximum  impulse  is  in  the  fifth  interspace  in  the  nipple 
line.  There  is  distinct  impulse  in  the  sixth  interspace  one  inch  out- 
side the  nipple  line.  Pulsation  can  be  seen  and  felt  as  far  as  the 
tenth  interspace  in  the  posterior  axillary  line,  and  is  distinctly  expan- 
sile in  time.  There  is  pulsation  of  the  upper  portion  of  the  abdomen 
synchronous  with  the  heart,  and  a  vigorous  downward  pulsation  in 
the  left  hypochondrium.  There  is  systolic  impulse  in  the  neck  visible 
in  the  suprasternal  notch.  Over  the  apex  there  is  a  faint  systolic 
thrill  and  a  diastolic  shock.  In  the  second  interspace  to  the  right 
of  the  sternum  there  is  a  faint  systolic  thrill  and  a  diastolic  shock. 
In  the  second  interspace  to  the  left  there  is  a  powerful  heaving 
systolic  impulse,  a  strong  diastolic  shock,  and  an  almost  impercep- 
tible thrill.  Toward  the  axilla  the  thrill  becomes  fainter,  and  the 
systolic  impulse  is  very  powerful.  In  the  third  and  fourth  inter- 
spaces the  systolic  and  especially  the  diastolic  impulses  are  strong 
and  the  thrill  is  very  faint.  The  systolic  impulse  can  be  felt  as  far 
as  the  costal  border,  and  merges  into  the  powerful  hypochondrial 
pulsation.  There  is  no  pulsation  at  the  umbilicus.  There  is  slight 
pulsation  in  the  right  hypochondrium  from  the  median  to  the  nipple 
line.  The  radial  pulses  are  equal,  small,  and  rhythmical.  The 
liver  dulness  commences  at  the  seventh  rib  and  moves  with  the 
respiration.  There  is  some  dulness  on  the  right  side  as  far  as  the 
left  border  of  the  sternum.  From  the  clavicle  to  the  border  of  the 
ribs  there  is  absolute  flatness  of  the  left  side  anteriorly.  The  whole 
left  side  of  the  chest  is  tender,  especially  in  the  neighborhood  of  the 
fourth  and  fifth  ribs  from  the  nipple  to  the  axillary  line.  On  the 
right  side  tactile  fremitus  is  diminished,  vocal  resonance  is  lost, 
respirations  are  vesicular,  expiration  is  faint.  On  the  left  side  the 
breath  sounds  are  entirely  absent.  Over  both  lungs  anteriorly  as 
well  as  posteriorly  there  is  a  harsh  systolic  murmur  not  accom- 
panied by  sounds,  which  is  loudest  over  the  left  lung  posteriorly, 
and  faintest  over  the  right  lung  posteriorly  near  the  apex.  In  the 
sixth  interspace  the  first  sound  is  loud,  the  second  is  loud  and  boom- 
ing, and  there  is  a  faint  systolic  murmur.  From  time  to  time  a 
distinct  splashing  sound  is  also  heard.  In  the  fifth  interspace  the 
first  sound  is  less  distinct,  there  is  a  long,  harsh,  systolic  murmur, 
and  a  moderately  accentuated  second  sound.  In  the  fourth  inter- 
space the  first  sound  is  fainter,  the  murmur  is  harsher,  and  the 
second  sound  more  accentuated.  In  the  third  interspace  the  mur- 
mur is  still  harsher,  the  second  sound  somewhat  fainter,  and  distinctly 
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reduplicated.  At  the  pulmonic  cartilage  a  loud,  harsh  murmur  almost 
drowns  the  other  sounds.  The  second  sound  is  distinctly  redupli- 
cated. On  the  right  side  of  the  sternum  the  systolic  murmur  is 
fainter,  and  the  sounds  are  almost  inaudible.  The  murmur  becomes 
harsher  toward  the  fifth  interspace  to  the  right.  On  the  left  side 
of  the  sternum  the  murmur  is  harsher  above,  but  at  the  fifth  inter- 
space it  is  faint,  and  two  loud  sounds  are  heard.  In  the  epigastrium 
a  faint  first  and  an  accentuated  second  sound  are  heard.  In  the 
carotids  there  is  a  loud,  harsh,  systolic  murmur.  In  the  femoral 
arteries  there  are  no  notes,  and  only  a  faint  systolic  murmur  is 
developed  on  pressure.  When  the  patient  lies  upon  the  right  side 
the  position  of  the  right  border  of  dulness  is  not  changed.  The  respi- 
rations are  labored;  expansion  on  the  left  side  is  diminished.  The 
superficial  lymph  glands  are  not  enlarged.  The  temperature  is 
normal,  and  has  been  so  since  admission.  The  respirations  vary 
between  20  and  30,  the  pulse  averages  104.  The  urine  shows  traces 
of  albumin,  the  specific  gravity  is  1010;  there  are  no  casts.  The 
blood  pressure  with  Oliver's  tonometer  is  130. 

On  October  17th,  with  the  assistance  of  the  resident  physician, 
Dr.  Holmes,  I  made  an  exploratory  puncture  and  withdrew  pure 
blood.  Aspiration  was  therefore  not  performed.  The  condition 
of  the  patient  now  remained  practically  unchanged.  He  was  evi- 
dently suffering;  there  was  distinct  expansile  pulsation  over  the 
whole  left  thorax  easily  elicited  by  placing  one  hand  in  front  and 
the  other  in  the  back.  The  pulsation  in  the  left  hypochondrium 
was  about  as  forceful  as  the  day  before. 

The  diagnosis  appeared  somewhat  obscure.  The  sudden  devel- 
opment of  the  hsemothorax  made  a  rupture  of  an  aneurysm  most 
likely,  and  this  diagnosis  was  strengthened  by  the  physical  signs, 
especially  the  loud  murmur  heard  all  over  the  chest.  It  seemed 
difiicult,  however,  to  explain  why  there  had  been  no  displacement 
of  the  heart  to  the  right.  An  x-ray  picture  was  taken  by  Dr.  G.  E. 
Pfahler,  which  confirmed  the  physical  diagnosis  in  so  far  as  it 
showed  dense  blackness  of  the  whole  of  the  left  side  of  the  thorax, 
and  no  dislocation  of  the  heart  to  the  right.  The  patient  died  rather 
suddenly  on  the  morning  of  October  18th,  and  at  2  p.m.  of  the  same 
day  Dr.  Ellis  performed  the  autopsy.    The  notes  are  as  follows : 

Autopsy.  The  body  of  a  well-developed  male  negro.  The  ex- 
ternal examination  shows  bulging  of  the  left  side  of  the  chest  that 
extends  from  the  clavicle  to  a  point  about  2  cm.  below  the  nipple, 
and  from  the  left  border  of  the  sternum  to  the  anterior  axillary 
line.  In  the  centre  this  area  is  raised  approximately  2  cm.  higher 
than  the  corresponding  point  on  the  opposite  side.  Reflexion  of 
the  superficial  tissues  shows  that  it  is  due  to  a  prominence  of  the 
ribs  and  dilatation  of  the  intercostal  spaces.  On  the  right  side  the 
diaphragm  is  at  the  lower  border  of  the  fifth  rib;  on  the  left  it  is 
convex  downward,  the  lower  portion  reaching  the  lower  border  of  the 
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rib.  There  are  old  firm  adhesions  between  the  omentum,  spleen, 
and  diaphragm,  and  between  the  spleen  and  left  lobe  of  the  liver. 
The  right  pleural  cavity  is  normal.  The  left  contains  about  three 
litres  of  blood,  about  two-thirds  of  which  is  clotted,  the  clots  being 
perfectly  free  in  the  cavity.  Extending  toward  the  left  from  a  point 
corresponding  to  the  left  midclavicular  line  there  is  a  fairly  formed 
band  of  adhesions,  8  cm.  long,  between  the  pleura,  covering  the 
second  and  third  ribs,  and  what  is  apparently  a  dilated  portion  of 
the  aorta.  The  left  lung  is  compressed  backward  and  to  the  right; 
it  is  about  the  size  of  a  fist,  and  entirely  atelectatic.  The  long  axis  of 
the  heart  is  more  transverse  than  normal.  The  heart  extends  about 
5  cm.  to  the  left  and  5  cm.  to  the  right  of  the  median  line.  The 
pericardium  is  almost  universally  adherent  by  fibrinous  attach- 
ments which  can  be  broken.  Aside  from  a  slight  thickening  of  the 
mitral  and  tricuspid  leaflets,  the  interior  of  the  heart  is  normal. 
Three  cm.  from  the  aortic  valves  there  is  an  opening  6  cm.  in  length 
in  the  posterior  superior  portion  of  the  aorta  which  communicates 
with  a  sac  which  extends  upward  and  to  the  left.  The  sac  projects 
a  distance  of  12  cm.  from  the  aorta;  the  transverse  diameter  is  about 
12  cm.  At  a  distance  of  about  5  cm.  from  the  aorta  there  is  an  irreg- 
ular slit-like  opening  1  cm.  in  length,  and  there  is  also  a  second 
opening  3  cm.  from  this  2  cm.  in  length.  The  interior  of  the  sac 
contains  several  large  areas  of  adherent  laminated  blood  clots;  the 
aorta  contains  a  few  atheromatous  patches  just  below  the  valves. 
The  organs  of  the  abdomen  show  nothing  of  interest.  The  patho- 
logical diagnosis  is  ruptured  aneurysm  of  the  ascending  and  trans- 
verse portions  of  the  arch  of  the  aorta,  atheroma  of  the  aorta, 
atelectasis  of  the  left  lung,  and  left  hsemothorax. 

The  actual  mechanism  by  which  these  diffuse  localized  pulsa- 
tions of  the  thoracic  wall  are  produced  has  been  the  subject  of  some 
dispute.  Unquestionably  a  number  of  factors  are  active,  and  con- 
fusion is  due  rather  to  the  fact  that  stress  has  been  laid  upon  dif- 
ferent ones  by  different  investigators  than  that  there  is  much  actual 
difference  of  opinion.  The  source  of  the  pulsation  must  be  the 
heart  or  the  great  vessels.  The  majority  of  writers  consider  the 
heart  the  source.  The  pulsation  must  be  transmitted  through  the 
pericardium,  the  pleura,  possibly  through  the  lung,  and  through 
the  fluid  or  air,  or  both,  in  the  pleural  cavity  to  the  point  at  which 
it  is  manifested.  For  practical  purposes  the  thorax  may  be  con- 
sidered to  be  a  box  closed  at  the  sides  and  above  by  a  bony  frame- 
work which  is  somewhat  more  yielding  on  either  side  of  the  sternum 
and  on  either  side  of  the  spinal  column  near  its  lower  border.  Below 
it  is  closed  by  a  muscular  membrane  which  is  always  in  a  state  of 
tension  as  a  result  of  the  elasticity  of  the  lung.  This  box  is  divided 
by  a  vertical  partition  composed  of  two  layers  of  the  parietal  pleura 
on  the  right  and  left  sides,  and  between  them  the  heart  in  its  peri- 
cardial sac,  the  great  vessels  arising  from  its  base,  the  trachea,  the 
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oesophagus,  the  nerves,  minor  bloodvessels,  and  glands  of  the  medias- 
tinal space.  Under  ordinary  conditions  the  pulsations  of  the 
heart,  with  the  exception  of  the  apex,  are  entirely  absorbed  by  the 
lungs,  always  in  a  state  of  negative  pressure.  It  has  been  shown 
(Regnard)  that  with  each  pulsation  of  the  heart  the  lungs  contract 
slightly.  If  one  lung  is  replaced  by  fluid  under  ordinary  conditions 
pulsation  will  not  be  transmitted  to  the  wall  of  the  chest,  because 
the  pulsation  of  the  heart  is  absorbed  by  the  remaining  lung.  In 
the  3  cases  in  which  I  introduced  a  hollow  needle  communicating 
with  a  manometer,  no  cardiac  pulsation  could  be  observed;  the 
respiratory  movement,  however,  was  in  both  cases  considerable. 
In  these  cases  there  was  sufficient  positive  pressure  during  inspira- 
tion to  maintain  the  level  of  the  fluid  in  a  glass  tube  at  the  height 
of  the  shoulder,  and  during  expiration  it  rose  somewhat  higher.  In 
another  case  that  I  had  examined  carefully  for  palpable  or  visible 
pulsation,  the  moment  the  trocar  was  introduced  the  fluid  spurted 
out  with  considerable  force,  indicating  a  high  degree  of  positive 
pressure.  I,  therefore,  doubt  whether  pulsation  occurs  in  all  cases 
of  pleural  effusion.  Comby,  who  was  the  first  to  consider  the  ques- 
tion in  a  scientific  manner,  laid  great  stress  upon  the  collapse  of  the 
lung.  He  believed  that  if  the  lung  on  the  left  side  still  contained  air 
it  was  impossible  for  pulsation  to  be  transmitted.  In  the  cases  that 
he  analyzed  his  contention  appeared  to  be  supported,  there  being 
always  actual  evidence  or  reason  to  believe  that  the  lung  was  com- 
pletely collapsed.  This,  of  course,  is  the  usual  condition  in  chronic 
empyema. 

The  theories  which  have  been  suggested  may  be  classified  as 
follows : 

1.  It  is  due  chiefly  to  the  violent  action  of  the  heart,  the  impulse 
being  transmitted  through  the  fluid  exactly  as  the  wave  of  fluctua- 
tion is  transmitted  through  the  fluid  in  ascites.  This  theory  is  held 
by  MacDonnell,  Fraentzel,  and  Wintrich.  Le  Roy  and  Aran,  two  of 
the  earlier  observers,  seem  to  regard  it  as  the  most  likely  explana- 
tion, although  their  statements  are  not  very  clear.  Traube  supposes 
that  in  addition  there  must  be  a  pericardial  exudate.  Keppler, 
Fuchs,  Auerbach,  Light,  Bouveret,  Innocenti  and  Marsili,  and 
Henry  consider  violent  action  of  the  heart  as  an  essential  cause, 
but  not  the  only  one. 

2.  Those  theories  which  depend  upon  the  assumption  of  the 
existence  of  adhesions  so  limiting  the  fluid  or  bringing  it  into  closer 
contact  with  the  heart  that  the  pulsations  of  the  latter  are  more 
readily  imparted  to  it.  Keppler,  for  example,  believes  that  the 
exudate  must  be  in  part  encapsulated,  then  compressed  by  the 
thoracic  wall,  and  brought  into  intimate  association  with  the  vigor- 
ously pulsating  heart.  Gueneau  de  Mussy  and  Broadbent  lay 
especial  stress  upon  pericardial  adhesions.  That  these  are  sufii- 
ciently  common  in  cases  of  pulsating  pleural  effusion,  a  considera- 
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tion  of  the  autopsy  records  will  demonstrate ;  but  they  do  not  appear 
to  be  invariably  present,  and  therefore  cannot,  as  Comby  remarks, 
be  the  sole  cause. 

3.  Several  authors  have  discussed  the  possibility  of  a  peculiar 
quality  in  the  liquid.  Comby,  Toft,  and  others  have  supposed  that 
only  in  cases  of  empyema  did  the  pulsation  exist.  The  prepon- 
derance of  such  cases  lends  considerable  color  to  this  view,  but  if 
the  reports  of  serous  and  hemorrhagic  effusion  were  not  suflBcient 
to  disprove  it,  the  ingenious  experiment  of  McCosh,  who  filled  the 
sac  of  an  empyema  with  normal  sterile  salt  solution  after  washing 
out  the  pus,  and  obtained  a  reproduction  of  the  pulsation,  would  be 
sufficient  to  show  that  it  had  no  basis  in  fact.  Comby  admits  in 
his  last  publication  that  the  character  of  the  fluid  is  not  of  impor- 
tance. F^r^ol's  belief  that  there  must  be  an  accumulation  of  air 
under  pressure  has  very  little  evidence  to  support  it.  In  many 
cases  a  pneumothorax  was  not  present.  In  others  it  certainly  occur- 
red after  the  puncture. 

4.  The  observation  that  the  withdrawal  of  a  part  of  the  fluid 
usually  abolished  the  pulsation,  and  at  the  same  time  reduced  the 
tension,  led  to  the  supposition  that  it  was  the  intrathoracic  tension, 
or,  rather,  the  positive  pressure  in  the  liquid,  that  caused  the  pulsa- 
tion. 

This  view  has  been  particularly  supported  by  Osier.  It  is  also 
considered  as  one  of  the  elements  of  explanation  by  Bdcl^re  and 
Bouveret,  and  meets  with  the  approval  of  Toft,  Henry,  Lupine, 
Auerbach,  Light,  and,  indeed,  nearly  all  cUnicians  who  have 
observed  cases.  Undoubtedly  there  must  be  a  certain  degree  of 
pressure,  otherwise  the  pulsation  would  not  exist;  but  Lupine  has 
observed  that  the  pulsation  may  become  more  violent  after  the 
withdrawal  of  a  portion  of  the  fluid,  or  may  even  appear  for  the 
first  time  in  a  reaccumulation  after  one  or  more  evacuations.  In 
Toulmin's  case  the  withdrawal  of  part  of  the  liquid  did  not  cause 
the  pulsation  to  disappear,  and  he  was  led  to  doubt  the  importance 
of  tension.  Cases  have  also  been  observed  in  which  more  than  one 
tumor  was  present,  the  pulsation  occurring  only  in  that  which  was 
most  dependent,  so  that  the  mere  degree  of  intrathoracic  tension 
could  not  alone  affect  it.  Walshe,  who  was  one  of  the  earliest  to 
speculate  upon  this  subject,  believed  that  the  tension  had  little  to 
do  with  it,  and  that  the  pulsation  was  merely  a  manifestation  of 
ability  to  transmit  shocks  normally  found  in  all  liquids. 

5.  A  fifth  group  of  explanations  insist  chiefly  upon  the  fixation 
of  the  walls  of  the  space  that  contains  the  pleural  exudate.  This, 
of  course,  comprises  the  diaphragm,  mediastinum,  and  ribs.  Des- 
tole  believes  that  there  must  be  immobilization  of  the  diaphragm, 
partly  as  a  result  of  the  pressure  of  the  pleural  fluid  which  in  time 
equalizes  its  contractile  force  and  compresses  it  downward  until  it 
becomes  comparable  to  an  inert  elastic  membrane  projecting  into 
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the  abdomen,  partly  by  the  formation  of  a  tense  false  membrane 
upon  the  parietal  layer  of  the  pleura. 

6.  Akin  to  this,  but  expressed  in  a  somewhat  different  manner, 
is  the  theory  that  the  pulsation  is  manifested  when  the  tension  of 
the  mediastinum  and  diaphragm  becomes  greater  than  that  of  the 
chest  wall.  Light  gives  the  following  explanation:  the  resistance 
of  the  diaphragm,  mediastinum,  and  lung  must  be  augmented  until 
it  becomes  greater  than  that  of  the  intercostal  spaces.  This  may 
be  produced  either  if  the  effusion  is  very  great,  or  if  there  is  a  thick 
membrane  lining  the  pleura.  Bouveret  regards  the  increase  in  the 
resistance  of  the  diaphragm  and  mediastinum  as  essential  to  the 
occurrence  of  pulsation.  B^cl^re  believes  that  he  has  proven  by 
experiments  upon  the  cadaver  by  means  of  the  Roentgen  rays,  and 
by  means  of  observations  upon  a  patient  with  a  funnel-shaped  chest, 
that  unless  the  resistance  of  a  fibrinous  mediastinitis  is  greater  than 
that  of  the  intercostal  spaces,  pulsation  is  not  manifest.  Auerbach 
agrees  with  him,  and  suggests  that  the  fact  that  pulsation  of  the 
heart  is  more  vigorous  on  the  left  than  on  the  right  side  explains  why 
pulsation  is  more  common  in  cases  of  left-sided  pleurisies.  In  all 
of  Toft's  cases  fixation  of  the  mediastinum  was  favored  by  obstruc- 
tion to  the  dislocation  of  the  heart.  Essentially  the  same  idea  is 
expressed  by  those  who  believe  that  the  weakening  of  the  resistance 
of  the  wall  of  the  thorax  is  the  most  important  factor.  Strongly 
in  favor  of  this  view  is,  of  course,  the  fact  that  pulsation  anteriorly 
is  so  common  beneath  the  weak  cartilaginous  portion  of  the  ribs, 
and  posteriorly  in  the  neighborhood  of  the  floating  ribs.  Comby 
mentioned  the  dilatation  of  the  intercostal  spaces  and  the  paralysis 
of  the  intercostal  muscles  as  a  contributing  but  not  an  essential 
cause.  Rummo,  however,  considers  it  of  considerable  importance. 
Light  urges  the  importance  of  lessened  resistance  in  determining  the 
position  of  the  pulsation,  and  Innocenti  and  Marsili  regard  the 
weakening  of  the  chest  walls  as  essential,  and  McCosh  agrees  with 
them,  stating  that  necrosis  of  the  ribs  very  commonly  occurs. 

7.  The  explanation  of  Wilson  differs  essentially  from  that  of 
other  investigators.  He  believes  that  "there  may  be  (a)  strands  of 
atelectatic  lung  tissue  reaching  from  pleural  and  pericardial  adhe- 
sions at  one  extremity,  by  way  of  pleural  adhesions  at  the  other,  to 
the  surface  of  the  chest,  and  thus  acting  as  conductors  of  the  cardiac 
impulse;  and  (6)  the  elasticity  of  that  part  of  the  wall  of  the  thoracic 
cavity  on  the  left  side  formed  by  the  diaphragm  in  its  relation  to 
the  fundus  of  the  stomach  is  increased.  The  latter  conditions, 
together  with  the  convexity  of  the  left  wall  of  the  heart  in  systolic 
tension,  and  the  almost  synchronous  diastolic  tension  of  the  aorta 
of  the  left  side  of  the  chest,  serve  to  explain  the  greater  frequency 
of  pulsation  in  left-sided  effusion."  It  is  conceivable  that  the  sys- 
tolic retraction  might  be  produced  by  the  adhesion  of  a  sclerotic 
lung  both  to  the  chest  wall  »nd  to  the  pericardium,  but  the  results 
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of  autopsies  (the  only  case  in  favor  of  Wilson's  theory  is  that  of 
Lorenzutti)  and  the  fact  that  in  the  great  majority  of  cases  the  lung 
is  not  found  adherent  at  the  point  of  greatest  pulsation,  serve  to 
indicate  the  incorrectness  of  this  view. 

The  views  of  those  who  have  studied  the  subject  most  carefully 
regarding  the  combination  of  causative  factors  may  be  briefly 
expressed  as  follows: 

Toft:  (1)  A  completely  filled  pleural  sac;  (2)  dislocation  of  the 
heart;  (3)  involvement  of  the  left  side.  Pulsation  in  part  may  be 
transmitted  by  the  ascending  aorta. 

Traube:  (1)  Pulsation  of  the  left  heart;  (2)  weakening  of  the 
thoracic  walls;  (3)  pericardial  exudate. 

Light:  (1)  Pressure  of  the  empyema  upon  the  heart;  (2)  vigorous 
heart  action;  (3)  a  certain  degree  of  tension  of  the  liquid;  (4)  an 
area  of  lessened  resistance  or  increased  tension  of  the  mediastinum 
and  diaphragm.    Total  atelectasis  of  the  lung  is  not  necessary. 

Lupine:  (1)  Compressed  lung;  (2)  diaphragm  depressed  and 
tense,  but  not  ad  maximum;  (3)  displacement  of  the  heart  to  the 
right;  (4)  rigidity  of  the  mediastinum. 

Innocenti  and  Marsili :  (1)  Diminished  resistance  of  the  thoracic 
wall;  (2)  dislocation  and  violently  acting  heart;  (3)  a  thickened 
pleura. 

B^cl^re:  (1)  Left-sided  effusion;  (2)  thickening  and  greater 
resistance  of  the  mediastinum;  (3)  lessened  resistance  of  the  chest 
wall. 

Comby:  Excludes  (1)  alteration  of  the  heart  and  bloodvessels; 
(2)  pericarditis;  (3)  any  peculiar  character  of  the  liquid.  The 
chief  cause  is  a  collapsed  lung.  Dilatation  of  the  intercostal 
spaces  and  muscles  favors  pulsation. 

Fuchs:  (I)  Energetic  heart  action;  (2)  diminished  resistance 
of  the  wall. 

Auerbach:  (1)  The  tension  of  the  mediastinum  must  be  greater 
than  that  of  the  chest  wall;  (2)  the  position  of  the  heart  toward 
the  left  favors  pulsation  of  the  left  side. 

Henry:  (1)  Left-sided  large  effusion;  (2)  relaxation  of  the 
thoracic  wall  from  paresis  of  the  intercostal  muscles;  (3)  forcible 
heart  beat. 

In  the  case  of  pulsating  hsemothorax  that  I  report  the  oblitera- 
tive  pericarditis  favored  the  increased  tension  of  the  mediastinum. 
The  large  portion  of  the  chest  wall  with  which  the  fluid  was  in  con- 
tact served  to  increase  the  amplitude  of  the  pulsation.  With  each 
systole  of  the  heart  it  is  evident  that  a  certain  amount  of  fluid  was 
pumped  into  the  chest,  increasing  also  the  amplitude  of  the  pul- 
sation, and  that  at  each  diastole  of  the  heart  the  tension  in  the 
pleural  cavity  was  sufficient  to  return  a  portion  to  the  aneurysmal 
sac. 

Pulsation  appears  therefore  to  have  been  due  partly  to  the  fact 
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that  the  mediastinal  tension  was  as  great  as  that  of  the  thoracic 
wall,  partly  to  the  simple  pumping  of  fluid  into  the  pleural  cavity. 
Of  course,  the  latter  factor  could  only  occur  in  case  of  ruptured 
aneurysm  causing  a  hsemothorax;  that  in  some  respects  would  be 
considered  a  false  aneurysmal  sac.  "With  the  majority  of  those  who 
have  studied  this  subject,  I  believe  that  several  factors  are  involved, 
but  also  that  some  of  these  factors  are  of  more  importance  than 
others.  The  character  of  the  fluid  being  of  no  significance,  the 
cause  must  be  sought  in  the  containing  walls.  If  there  was  no 
resistance  to  the  continued  increase  in  the  quantity  of  fluid  it  would 
soon  occupy  the  entire  thoracic  cavity.  This  resistance  is  found  in 
the  mediastinal  tissues,  which  can  be  stretched  only  to  a  Umited 
extent,  and  this  stretching  may  be  further  diminished  by  thickening 
of  the  pleura  and  by  pericardial  and  extrapericardial  adhesions. 
The  side  of  the  mediastinum  farthest  away  from  the  collection  of 
fluid  will,  as  a  result  of  its  greater  convexity,  be  tensest,  and,  there- 
fore, will  resist  the  pulsation  of  the  heart  in  that  direction.  Either 
as  a  result  of  depression  until  it  becomes  convex  downward,  when 
muscular  contraction  would  tend  to  keep  it  rigid,  or  as  a  result  of 
adhesions  in  the  lower  portion  of  the  pleural  cavity,  the  diaphragm 
also  ceases  to  yield,  and  the  quantity  of  fluid  tends  to  remain  con- 
stant. At  this  stage  the  resistance  of  the  mediastinum,  the  dia- 
phragm, and  the  thoracic  walls  must,  of  course,  be  equal,  according 
to  the  physical  laws  of  fluid  under  pressure  in  confined  spaces.  If 
then,  pulsation  is  communicated  to  this  fluid  at  any  one  point  it 
will  be  manifested  probably  most  distinctly  at  the  point  diamet- 
rically opposite  in  the  containing  wall.  This  pulsation,  however, 
may  be  modified  in  a  variety  of  ways.  Thus,  if  the  wall  at  this 
point  is  rigid  and  in  some  adjacent  place  is  relaxed  and  weakened, 
it  will  be  most  pronounced  in  the  relaxed  portion,  and  it  may  occur 
that,  as  a  result  of  the  local  yielding  at  this  point,  it  will  be  cumu- 
lative. As  long  as  a  partly  inflated  lung  is  found  in  the  pleural 
cavity,  whose  surface  is  not  rendered  rigid  by  thickened  pleurae, 
it  will  form  a  point  of  lessened  resistance  and  absorb  part  or  all  of 
the  pulsation.  Therefore,  the  conditions  necessary  for  the  produc- 
tion of  the  pulsating  pleurisy  are:  first,  an  accumulation  of  fluid 
under  such  a  degree  of  positive  pressure  that  the  pressure  upon  the 
wall  of  the  thorax,  the  mediastinum,  and  the  diaphragm  is  equal- 
ized. Second,  the  lung  must  be  solid  or  surrounded  by  a  dense 
fibrous  capsule,  or  walled  off  partly  by  the  thickened  pleura,  partly 
by  adhesions  to  the  chest.  Third,  the  existence  of  some  local 
point  of  weakened  resistance  such  as  is  produced  by  the  empyema 
necessitatis,  or  of  such  a  degree  of  elasticity  of  the  entire  thoracic 
wall  that  it  pulsates  as  a  whole.  It  is  obvious  that  a  thickened 
parietal  pleura  which  would  serve  to  enhance  the  other  factors 
might  so  diminish  this  that  pulsation  would  not  occur. 

Two  other  forms  of  pulsation  occurring  in  the  thoracic  walls 
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are  of  historical  interest.  In  1837  Stokes*  reported  a  case  of  pul- 
monary carcinoma  in  a  man,  aged  forty-five  years,  in  which  there 
was  diastolic  double  pulsation  in  the  upper  sternal  and  subclavic- 
ular regions,  accompanied  by  a  bellows  murmur.  At  the  autopsy  an 
encephaloid  carcinoma  of  the  left  upper  lobe  was  found.  Graves,' 
in  a  case  of  croupous  pneumonia  of  the  right  side,  observed  pulsa- 
tion of  the  whole  of  the  anterior  wall  of  the  thorax  quite  as  vigorous 
as  in  the  neighborhood  of  the  heart.  In  this  case,  also,  a. bellows 
murmur  was  heard  over  the  heart.  As  far  as  I  have  been  able  to 
ascertain  no  cases  of  either  condition  have  ever  been  reported  sub- 
sequently. Both  Comby  and  West  speak  of  them  as  practically 
unknown  in  France  and  England  at  the  present  time.  The  ability 
of  Stokes  and  Graves  is  too  great  for  us  to  question  their  powers 
of  observation  or  diagnosis;  but  there  can  be  no  doubt  that  such 
cases  are  so  excessively  rare  that  they  need  hardly  be  considered. 

The  subject  may  be  summarized  as  follows:  Pulsation  of  the 
wall  of  the  thorax  may  be  due  to  disease  of  the  heart  or  bloodvessels; 
may  be  idiopathic,  that  is,  not  the  result  of  any  definite  cause;  may 
be  due  to  pleural  or  pericardial  adhesions;  to  accumulation  of  fluid 
in  the  pleural  cavity,  or  to  abscess  of  the  wall  of  the  thorax.  When 
the  pulsation  occurs  as  a  result  of  accumulation  of  fluid  in  the  pleura 
the  left  side  is  affected  in  the  majority  of  cases.  The  patients  are 
usually  males  and  less  than  forty  years  of  age.  The  mechanism 
depends  in  all  probability  upon  the  existence  of  a  positive  pressure 
in  the  pleural  cavity  with  tension  of  the  mediastinum. 


PYOPERICARDIUM   AND    COMMENCING    INTERSTITIAL 

PNEUMONIA  COMPLICATING  ILEOCOLITIS  IN  AN 

INFANT  AGED  FOUR  AND  A  HALF  MONTHS. 

By  D.  J.  M.  Miller,  M.D., 

AND 
J.  C.  GiTTlNGS,  M.D., 

OF    PHILADELPHIA. 

Purulent  pericarditis  is  always  a  secondary  affection  in  infancy 
and  early  childhood,  and  is  prevalent  in  inverse  proportion  to  the 
age  of  the  patient.  Thus  of  66  cases  of  pericarditis  seen  by  Ba- 
ginsky  under  fourteen  years  of  age,  20  were  purulent,  and  of  these 
1 1  were  in  the  first  year  of  life,  the  oldest  being  seven  years.  Monti 
saw,  among  35  pericarditides  in  children,  5  in  sucklings,  all  of  which 

1  A  Treatise  on  the  Diagnosis  and  Treatment  of  the  Diseases  of  the  Chest,  London,  1882, 
Part  I.,  p.  391,  2  Ibid.,  p.  292, 
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were  suppurative.  Batten  observed  6  purulent  cases  under  three 
years,  1  of  which  was  four,  1  ten,  and  1  eighteen  months  old; 
and  Still,  in  67  pericarditides  of  non-rheumatic  origin,  discov- 
ered 17  in  which  the  fluid  was  slightly  turbid,  with  a  few  flakes  of 
lymph,  and  11  in  which  pus  was  actually  present.  Of  the  first 
group,  12  occurred  within  the  first  three  years,  while  all  of  the  11 
pus  cases  were  under  three  years;  so  that  23  of  the  28  cases  were 
within  the  third  year  of  life. 

It  would  appear,  therefore,  that  effusion  into  the  pericardium  is 
almost  always  purulent  in  infancy  and  early  childhood,  and  in  the 
newborn  is  invariably  so,  being  usually  the  result  of  infection 
through  the  navel,  although  there  may  be  other  ports  of  entry. 

After  the  first  month  suppurative  pericarditis  is  less  frequently 
encountered,  but  from  the  middle  of  the  first  year  it  is  again  met 
with,  decreasing  in  frequency  up  to  the  fifth  or  sixth  year,  when  the 
influence  of  rheumatism  comes  into  play;  the  pericarditis  of  which, 
being,  as  a  rule,  serous,  does  not  concern  us  at  this  time.  When  we 
inquire  into  the  frequency  with  which  purulent  effusion  into  the 
pericardium  occurs  in  early  life  we  must  conclude  that  it  is  probably 
more  prevalent  than  is  generally  supposed.  Because  of  the  great 
difficulty  in  recognizing  the  condition,  the  diagnosis,  in  infants,  at 
least,  is  usually,  as  in  our  case,  first  made  at  the  autopsy-table 
(Coutts,  Batten,  Baginsky).  Batten,  for  instance,  found  it  present  in 
3  per  cent,  of  the  autopsies  in  the  Great  Ormond  Street  Hospital 
for  Children;  and  Still,  in  about  the  same  proportion,  viz.,  28  cases 
in  769  autopsies  upon  children  (3.6  per  cent.).  In  364  autopsies  at 
the  Children's  Hospital,  Philadelphia,  the  percentage  of  cases  in 
which  actual  pus  was  present  in  the  pericardium  was  1.1  percent., 
and  of  cases  in  which  the  fluid  was  slightly  turbid,  with  flakes  of 
lymph,  1.1  per  cent.,  a  combined  percentage  of  2.2  per  cent,  of  cases 
which  may  justly  be  regarded  as  purulent. 

In  the  first  month  suppurative  pericarditis  occurs  as  part  of  the 
septic  processes,  so  common  in  the  newborn ;  later  in  infancy  and  in 
early  childhood  it  may  owe  its  origin  to  a  variety  of  affections.  Thus 
pleurisy  and  empyema,  pneumonia,  tuberculosis  (usually  of  adjacent 
organs),  the  acute  infectious  diseases, follicular  angina, otitis  and  mas- 
toid disease,  gastroenteritis,  osteomyelitis  and  bone  caries,  chronic 
nephritis,  gastric  ulcer,  affections  of  the  mediastinum,  peritonitis, 
meningitis,  abscesses  of  the  skin,  and  other  pyogenic  processes  have 
all  been  found  associated  with  purulent  pericarditis.  Its  connection 
with  enteritis,  without  an  intervening  pneumonia,  mentioned  by 
C.  Gerhardt  and  Baginsky,  are  the  only  instances  we  are  aware  of, 
except  our  own  case,  in  which  the  primary  affection  was  in  the 
intestinal  canal.  According  to  Still,  the  most  common  cause  is 
pneumonia,  especially  pleurisy  and  empyema  complicating  pneu- 
monia. This  occurred  in  22  of  his  23  cases  of  purulent  pericarditis 
under  three  years;   of   the   whole    28    pyopericardii    observed    by 
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this  writer,  24  were  associated  with  empyema.  In  the  Children's 
Hospital  the  proportion  is  much  lower,  only  50  per  cent,  of  the  cases 
being  associated  with  pneumonia  or  pleurisy. 

As  to  the  bacteria  met  with  in  suppurative  pericarditis,  the  pneu- 
mococcus  appears  to  be  the  most  frequent;  indeed.  Still  and  Coutts, 
from  a  study  of  their  cases,  conclude  that  it  is  almost  invariably  the 
offending  micro-organism.  The  species  of  bacteria  present  in  a 
given  case  is  usually  that  of  the  primary  affection :  in  the  septic  forms 
the  streptococcus  or  staphylococcus;  in  tubercular  pericarditis 
the  tubercle  bacillus;  in  cases  following  pneumonia  the  pneumo- 
coccus;  occasionally  the  Friedlander  bacillus  has  been  found;  one 
of  Baginsky's  cases  was  due  to  the  pyocyaneus,  and  another  to  the 
colon  bacillus.  The  pericardium  may  be  infected  at  a  very  early 
stage  of  the  primary  disease,  or  at  a  later  period,  or  as  a  terminal 
event,  as  was  probably  the  case  in  our  patient. 

Owing  to  the  insidious  onset,  indefinite  symptoms  and  the  paucity 
and  uncertain  nature  of  the  physical  signs,  the  disease  is  generally 
unrecognized  during  life.  The  patient  may  present  the  appearance 
of  a  grave  malady;  there  may  be  cachexia,  restlessness,  feeble  pulse, 
and  fluctuating  temperature.  But  in  the  very  young  all  these 
symptoms  may  be  absent;  especially  may  the  patient  be  quite  fever 
free,  or  have  a  subnormal  temperature,  while  all  indications  of 
cardiac  disease  may  be  missing,  and  the  most  certain,  in  fact,  the 
only  positive  means  for  recognizing  pericardial  effusions,  viz.,  the 
physical  signs,  are,  according  to  the  testimony  of  experienced  clin- 
icians, notorious  for  their  rarity  and  indefiniteness.  The  heart 
sounds  may  be  dull,  and  the  apex  beat  weak  or  absent  (signs  diffi- 
cult to  appreciate  in  infants);  but  friction  rubs  are  seldom  if  ever 
heard,  and,  except  in  large  effusions,  the  most  reliable  sign,  increase 
in  the  cardiac  dulness,  cannot  be  demonstrated.  This  is  due  to  the 
small  amount  of  pus  generally  present;  to  the  limiting  by  adhesions 
of  small  collections  of  pus  to  the  base  of  the  heart;  to  the  frequent 
presence  of  left-sided  empyema  or  consolidation;  but,  above  all,  to 
the  absence  or  slight  degree  of  dilatation  of  the  heart,  a  feature  so 
constantly  present  in  the  pericarditides  of  older  children  and  adults. 
For  these  reasons  the  diagnosis  is  very  apt,  as  in  our  case,  to  come 
first  as  a  surprise  at  the  autopsy  table  (Baginsky),  and  no  discredit 
attaches  to  the  failure  to  recognize  the  affection  during  life. 

As  the  issue  is  almost  invariably  fatal  in  the  suppurative  peri- 
carditis of  infancy,  and  as  in  timely  drainage  lies  the  only  hope  of 
saving  life,  we  should  make,  in  all  affections  of  the  young  in  which 
pericarditis  is  likely  to  supervene,  careful  daily  examinations  of  the 
cardiac  area.  Especially  should  free  drainage  be  established  as 
early  as  possible  in  all  cases  where  turbid  serum  or  lymph  are 
present  in  the  pleural  sac,  because  such  presence,  as  long  as  it 
remains,  exposes  the  patient  to  the  risk  of  pericardial  inflammation 
(Still).    The  same  may  be  said  of  pyogenic  processes  and  collections 
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of  pus  wherever  situated.  With  these  preliminary  remarks,  we 
present  the  history  of  the  patient  whose  case  is  the  subject  of  this 
paper : 

Eddie  A.,  a  foundHng,  aged  four  and  a  half  months,  was  admitted 
to  the  Children's  Hospital  October  16,  1903.  He  had  been  fed 
entirely  upon  condensed  milk  since  birth  and  had  gained  very 
slightly  in  weight.  Otherwise  the  patient  had  been  in  fairly  good 
health,  with  little  indigestion  or  diarrhoea.  Five  days  before  admis- 
sion he  "caught  cold" — i.  e.,  had  fever,  coryza,  cough,  etc.  Simul- 
taneously there  was  a  profuse,  greenish  diarrhoea,  with  much  mucus 
and  blood  and  some  tenesmus.  When  first  seen  the  patient  was 
having  from  six  to  ten  stools  daily  of  greenish,  bloody  mucus ;  there 
was  great  prostration,  a  temperature  ranging  but  little  above  normal 
(99°  to  100°  F.),  a  pulse  of  140,  and  a  respiration  rate  of  from  32 
to  40.  The  head  was  retracted  and  the  neck  muscles  somewhat 
rigid.  A  slight  internal  strabismus  of  the  right  eye  appeared  to  be 
present,  and  the  conjunctival  reflex  was  readily  elicited.  The  knee- 
jerks  were  exaggerated,  but  there  was  no  ankle  clonus,  nor  could 
Kernig's  sign  or  the  Babinski  reflex  be  demonstrated.  The  infant  was 
rickety  and  undersized.  Subcrepitant  rales  could  be  heard  at  the 
bases  of  both  lungs,  but  the  percussion  note  was  clear,  and  there  were 
no  signs  of  pneumonia.  During  the  patient's  short  life  in  the  hos- 
pital the  temperature  fluctuated  widely,  with  a  daily  maximum  of 
between  100°  to  101°  F.,  falling  to  normal  just  before  death.  The 
stools  were  numerous,  largely  composed  of  mucus,  the  blood  disap- 
pearing as  the  case  progressed.  The  slight  meningeal  symptoms 
above  noted,  with  the  exception  of  the  strabismus,  persisted;  but 
were  attributed  rather  to  toxaemia  than  to  meningitis.  Two  lumbar 
punctures  were  made,  but  no  fluid  was  obtained.  The  urine  was 
voided  freely  and  was  negative.  At  no  time  was  there  any  indication 
of  cardiac  implication;  the  heart  sound,  it  is  true,  became  quite 
feeble  before  death,  a  symptom  readily  explained  by  the  marked 
asthenia.  The  cardiac  area,  however,  was  not  percussed.  Ehiring 
the  two  weeks  the  patient  was  in  the  hospital  there  had  been  a  loss 
of  weight  of  eighteen  ounces.    Death  was  due  to  asthenia. 

From  the  Pathological  Laboratory  of  the  Children's  Hospital. 
Dr.  J.  C.  Gittings. 

The  following  is  a  brief  r^sumd  of  the  notes  taken  at  the  autopsy 
of  Eddie  A.,  performed  twenty-two  hours  after  death: 

Body  of  a  moderately  emaciated  white  boy.  The  abdominal 
organs  are  normally  situated.  The  intestines  are  distended  with 
gas.  On  section  the  mucosa  of  the  large  bowel  is  thickened,  covered 
with  tenacious  mucus,  moderately  congested,  and  shows  numerous 
enlarged  and  prominent  follicles.  There  is  no  ulceration.  The 
liver  is  fatty.    The  gall-bladder  is  distended  with  dark-brown,  highly 
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viscid  bile,  which  can  be  forced  through  the  common  duct  with  diflB- 
culty.  The  spleen  and  kidneys  are  moderately  congested.  Both 
ureters  are  dilated  (5  mm.  in  diameter),  but  no  obstruction  can  be 
found.  In  other  respects  the  abdominal  organs  and  structures 
appear  normal. 

The  pericardium  is  slightly  distended.  It  contains  about  15  c.c. 
of  cloudy  serofibrinous  exudate.  Both  layers  of  the  pericardium 
are  covered  with  a  rough,  "plush-like"  layer  of  fibrin.  This  is 
especially  marked  over  the  base,  at  the  point  of  origin  of  the  great 
vessels.  The  process  is  recent,  and  the  heart  muscle  presents  no 
change.    The  endocardium  is  normal. 

The  right  lung  weighs  36  grams.  The  pleural  surfaces  are 
normal  in  appearance.  Throughout  the  middle  and  lower  lobes 
there  is  moderate  congestion,  with  here  and  there  small  areas  of 


Chronic  iuterstitial  pneumonia  :   I,  lung  tissue ;  c,  broad  bands  of  connective  tissue. 

consolidation.  Sections  exude  a  slight  amount  of  blood-tinged, 
foamy  serum.  The  bronchial  glands  are  slightly  enlarged  and 
deeply  congested. 

The  left  lung  weighs  29  grams,  and  shows  the  same  changes,  to  a 
less  extent.  Sections  hardened  in  Miiller  formol,  mounted  in  par- 
affin, and  stained  with  hsematoxylin  and  eosin  show  the  following: 

Liver.  Marked  congestion,  with  cloudy  swelling  of  the  hepatic 
cells  and  areas  of  fatty  degeneration.  There  is  no  increase  in  the 
connective  tissue;  the  bile  ducts  appear  normal. 

Spleen.  Moderate  congestion;  the  Malpighian  bodies  are  en- 
larged and  prominent. 

Colon.  Moderate  increase  of  intertubular  tissue,  with  round- 
celled  infiltration  into  the  submucous  tissues.  The  lymph  follicles 
are  large  and  project  into  the  lumen  of  the  boWel. 
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Kidney.  Granulation  of  the  cells  of  the  convoluted  tubules,  with 
exudation  into  the  lumen.  The  glomeruli  are  moderately  congested. 
The  tubules  in  the  medullary  area  are  filled  with  granular  detritus. 

Lungs.  Sections  from  both  upper  lobes  show  normal  tissue. 
Sections  from  the  right  lower  lobe  show  the  following  interesting 
changes:  The  pleura  is  greatly  thickened  and  running  in  from  it 
are  numerous  broad  bands  of  connective  tissue  which  divide  it  up 
into  lobules.  In  some  areas  the  bronchioles  are  very  large  and  seem 
to  be  increased  in  number.  (This  is  in  part  explained  by  the  fact 
that  the  lung  tissue  is  shrunken  and  the  bronchioles  are,  therefore, 
relatively  prominent.)  The  connective  tissue  around  many  of  the 
bronchioles  is  infiltrated  with  polymorphonuclear  cells.  Many  of 
the  air  cells  are  greatly  dilated  and  distended  with  a  few  desqua- 
mated lining  cells  and  numerous  polymorphonuclear  leukocytes. 
The  alveolar  walls  in  many  places  are  thickened.  In  other  areas  the 
air  cells  are  filled  with  polymorphonuclear  cells  and  a  few  red 
blood  cells.     The  bronchial  lymph  glands  are  congested. 

Heart.  The  pericardium  shows  on  its  visceral  surface  an  exu- 
date consisting  chiefly  of  fibrin  enclosing  polymorphonuclear  leuko- 
cytes, endothelial  cells,  and  bacteria.  Below  this  fibrinous  exudate 
the  loose  subendothelial  tissue  contains  numerous  congested  capil- 
laries, and  marked  round-celled  infiltration.  This  infiltration  ex- 
tends down  between  some  of  the  superficial  muscle  bundles.  The 
muscle  fibres  show  no  marked  change. 

Bacteriology.  In  sections  of  the  spleen  and  lung  stained  with 
Loeffler's  alkaline  methylene  blue,  cocci  and  diplococci  can  be 
seen.  These  do  not  stain  by  Gram's  method.  They  probably 
represent  post-mortem  infection.  In  the  heart  muscle  and  the 
pericardial  exudate,  cocci,  diplococci,  and  short  bacilli  are  seen. 
Unfortunately,  nothing  could  be  determined  from  the  cultures  taken 
from  the  pericardial  fluid  and  spleen  at  autopsy.  The  original  cul- 
tures would  not  grow  on  reinoculation.  They  consisted  of  a  mixed 
growth  containing  cocci,  diplococci,  and  a  short  bacillus. 

The  records  of  the  Children's  Hospital  contain  notes  on  364 
autopsies  performed  since  September,  1891.  Among  these  cases 
there  was  disease  of  the  pericardial  sac  in  16  (4.39  per  cent.).  In 
4  cases  the  exudate  was  described  as  purulent  or  fibrinopurulent, 
in  4  as  serofibrinous,  and  in  2  as  fibrinous.  Six  of  the  cases  showed 
chronic  adhesions  without  recent  exudate.  Besides  these,  there  were 
19  instances  of  clear  serous  exudate  in  excess  of  the  normal  amount 
(30  c.c.  being  considered  as  the  normal  maximum). 

As  a  "serofibrinous"  exudate  represents  often  but  an  earlier  stage 
of  the  inflammation,  and  as  the  description  "cloudy  serum  contain- 
ing flakes  of  lymph  "  may  be  interpreted  as  belonging  either  to  the 
serofibrinous  or  purulent  classifications,  it  would  seem  more  rational 
to  consider  all  exudates  as  purulent  in  which  the  serum  was  other 
than  clear.    From  this  point  of  view,  8  of  the  cases  may  justly  be 
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regarded  as  purulent.  Confirmatory  proof  should  be  furnished 
by  the  bacteriological  findings,  which,  we  regret,  are  not  available 
in  our  own  series.  As  an  evidence  of  the  difficulty  referred  to  above, 
of  demonstrating  in  vivo  purulent  collections  in  the  pericardial  sac 
in  infancy  and  early  childhood,  we  have  noted  the  clinical  diagnosis 
in  these  cases.  In  only  2  of  them,  it  will  be  seen,  was  the  condition 
recognized  during  life — i.  e.,  75  per  cent,  were  not  diagnosed. 

Case  I. — F.  S.,  aged  seven  years.  Clinical  diagnosis:  Pleurisy 
with  effusion;  purulent  pericarditis.  Pathological  diagnosis :  Puru- 
lent pericarditis;  left  serofibrinous  pleurisy;  calcified  miliary  tuber- 
cles in  the  lungs;  purulent  arthritis  of  the  knee.  Note:  The  peri- 
cardium contained  900  c.c.  of  fluid.  Both  the  pleurisy  and  pericar- 
ditis were  secondary  to  the  infection  of  the  knee. 

Case  II. — D.  S.,  aged  four  years.  Clinical  diagnosis:  Lobar 
pneumonia  and  pleurisy  (double) ;  pericardial  effusion.  Pathological 
diagnosis :  Purulent  pericarditis ;  double  lobar  pneumonia  and  pleurisy 
(with  effusion).    Note:   The  pericardium  was  "greatly  distended." 

Case  III. — K.  D.,  aged  fourteen  months.  Clinical  diagnosis: 
Pneumonia.  Pathological  diagnosis:  Fibrinopurulent  pericarditis; 
right-sided  bronchopneumonia  and  fibrinopurulent  pleurisy.  Note : 
"Large  amount"  of  pericardial  fluid. 

Case  IV. — F.  S.,  aged  five  years.  Clinical  diagnosis:  Pneu- 
monia. Pathological  diagnosis :  Fibrinopurulent  pericarditis ;  lobar 
pneumonia  (double);  fibrinous  pleurisy  (left).  Note:  Amount  of 
pericardial  fluid  not  mentioned. 

Cases  11. ,  III.,  and  IV.  were  instances  of  pericarditis  compli- 
cating pneumonia. 

Case  V. — J.  B.,  aged  eighteen  months.  Clinical  diagnosis: 
Bronchopneumonia.  Pathological  diagnosis:  Serofibrinous  peri- 
carditis and  pleurisy  (double).  Note:  100  c.c.  of  pericardial  fluid; 
lungs  compressed  and  almost  airless.  The  pericarditis  was  second- 
ary to  the  pleurisy. 

Case  VI. — B.  S.,  aged  three  years.  Clinical  diagnosis:  Endo- 
carditis. Pathological  diagnosis :  Serofibrinous  pericarditis ;  double 
pleural  effusion;  hypertrophy  and  dilatation  of  the  heart;  chronic 
myocarditis.  Note:  Pericardium  distended,  displacing  the  lung. 
In  this  case  there  was  a  history  of  a  scarlatinal  rash  five  weeks  before 
admission.  In  other  respects  the  history  was  indefinite,  and  it  is 
impossible  to  decide  what  was  the  sequence  of  events. 

Case  VII. — A.  V.,  aged  eight  months.  Clinical  diagnosis: 
Organic  heart  disease.  Pathological  diagnosis:  Serofibrinous  peri- 
carditis; chronic  mitral  and  aortic  valvulitis;  hypertrophy  and  dila- 
tation of  the  heart;  double  pleural  effusion;  passive  congestion  of 
the  abdominal  organs;  infarcts  in  the  lung.  Note:  "Much"  fluid 
in  the  pericardial  sac.  Pericardium  presented  "bread-and-butter" 
appearance. 

Case  VIII. — Aged  four  and  a  half  months,  reported  in  this  paper. 
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Fifty  per  cent,  of  the  cases  were  secondary  to  pneumonia  or  pleurisy, 
which  adds  further  evidence  of  the  importance  of  these  diseases  in 
the  etiology  of  purulent  pericarditis.  Four  of  the  children  were 
under  eighteen  months  and  6  under  four  years,  thus  bearing  out 
the  universal  testimony  that  the  pericarditis  of  early  life  is  usually 
purulent. 

Of  particular  interest  was  the  condition  in  the  lower  lobe  of  the 
right  lung.  Jacobi  has  called  attention  to  the  comparative  fre- 
quency of  a  pure,  proliferative,  interstitial,  chronic  inflammation  of 
the  lung.  This  condition  has  been  included  by  most  authors  under 
the  general  term  fibroid  phthisis,  or  has  been  considered  a  distinct 
sequel  to  the  other  inflammatory  lung  diseases,  particularly  broncho- 
pneumonia. Jacobi  recognizes  it  as  a  distinct  clinicopathological 
entity — a  primary  lung  affection — and  considers  that  "it  is  par- 
ticularly in  infancy  and  childhood  that  this  class  of  hypertrophy  of 
the  connective  tissue,  terminating  in  shrinking,  is  most  frequently, 
almost  exclusively,  observed." 

In  our  own  case  there  was  no  evidence  of  syphilis;  there  was  no 
history  of  pneumonia;  alcohol  and  lead  could  not  have  been  opera- 
tive in  its  causation,  and  the  case,  therefore,  seems  to  belong  to  the 
class  of  primary  pleurogenic  interstitial  pneumonias,  the  etiology  of 
which  remains  to  be  determined. 

References. 

A.  Baginsky.    Berlin  klin.  Wochenschrift,  November  28,  1898,  p.  1053. 

A.  Monti.    Kinderheilkunde  in  Einzeldarstellungen,  Berlin  u.  Wien,  1903,  p.  407. 

E.  Weill.    Traits  des  maladies  de  I'enfance,  Paris,  1897.  tome  iii.  p.  631. 

F.  E.  Batten.    British  Medical  Journal,  1901,  vol.  ii.  p.  605. 

G.  F.  Still.    Ibid.,  p.  606. 

C.  Gerhardt.    Handbuch  der  Kinderkrankheiten,  Bd.  iv.  p.  159  et  seq. 
J.  A.  Coutts.    Edinburgh  Medical  Journal,  1902,  vol.  liv.,  n.  s.,  xii.,  p.  273. 
J.  A.  Coutts.    British  Medical  Journal,  January  2, 1904. 
A.  Jacobi.    Archives  of  Pediatrics,  1903,  vol.  xx.  p.  1. 


THE   TREATMENT    OF    CHRONIC    INTERNAL    HYDRO- 
CEPHALUS BY  AUTODRAINAGE. 

By  Alfred  S.  Taylor,  M.D., 

visrriNo  SURGEON  to  randai.i.,'8  island  hospitals  ;  assistant  instructor  in  operative 

surgery  at  the  college  op  physicians  and  surgeons 

(Columbia),  new  york. 

Internal  hydrocephalus  was  recognized  by  the  ancients,  and  the 
hopeless  progress  of  the  disease,  in  spite  of  medical  care,  led  Hip- 
pocrates to  tap  the  distended  ventricles. 

1  Read  before  the  Surgical  Section  of  the  New  York  Academy  of  Medicine,  February  5, 19M. 
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Since  his  time  there  have  been  many  and  varied  attempts  to 
relieve  or  cure  the  condition. 

Congenital  hydrocephalus  is  usually  rapidly  fatal  after  birth,  and 
therefore  will  not  be  considered  surgically.  Acquired  hydroceph- 
alus appears  several  months  after  birth  and  progresses  rapidly  or 
slowly,  steadily  or  intermittently,  or  may,  in  a  small  number  of 
cases,  come  to  a  permanent  standstill.  There  is  no  spontaneous 
retrogression. 

In  the  cases  examined  post-mortem  there  have  been  found,  almost 
constantly,  inflammatory  changes  in  the  choroid  plexuses  of  the  ven- 
tricles and  in  the  ependyma  covering  the  optic  thalami,  creating 
obstruction  to  the  outflow  of  blood  through  the  vense  Galeni  and 
therefore  favoring  an  abnormal  amount  of  secretion  into  the  ven- 
tricles. There  is  also  a  more  or  less  extensive  general  ependymitis, 
which  retards  absorption  and  favors  increased  secretion  into  the 
ventricles. 

Another  constant  and  very  important  lesion  is  the  occlusion  of  the 
natural  outlet  for  the  ventricular  fluid.  In  very  rare  cases  one  or 
other  foramen  of  Munro  may  be  occluded,  causing  unilateral  hydro- 
cephalus. More  commonly  either  the  aqueduct  of  Sylvius  or  the 
foramen  of  Majendie  is  closed.  Only  very  rarely  is  the  central 
canal  of  the  cord  involved.  These  various  lesions  often  result  from 
the  extension  of  a  basilar  meningitis  secondary  to  traumatisna,  or 
tubercular,  gastrointestinal,  nasal,  or  other  infection. 

There  is  present  then  a  condition  due  to  increased  secretion  and 
diminished  absorption  or  escape  of  the  ventricular  fluid.  The 
greater  the  pressure  of  fluid,  the  greater  the  interference  with 
absorption,  since  the  brain  is  distended,  compressed,  and  its  circu- 
lation materially  retarded.  This  vicious  circle  is  estabUshed  early 
in  the  disease. 

The  surgical  aim  is  largely  a  mechanical  one,  to  allow  the  escape 
of  the  retained  fluid  so  as  to  save  the  brain  from  pressure  damage 
and  to  favor  its  return  toward  normal  condition. 

The  early  attempts  at  surgical  relief  consisted  in  simple  puncture, 
with  evacuation  of  more  or  less  of  the  ventricular  contents.  This 
operation  was  repeated  as  often  as  the  distention  reappeared,  while 
the  child  lived.  A  very  few  cases  of  improvement  or  cure  have 
been  recorded  after  this  treatment,  but  by  far  the  greater  number 
have  been  unfavorably  influenced.  Repeated  punctures,  even 
where  infection  is  not  introduced,  cause  an  inflammatory  reaction, 
with  the  presence  of  albumin  in  the  ventricular  fluid,  and  an  exacer- 
bation of  symptoms.  A  modification  of  this  method  consisted  in 
injecting  iodine  or  other  cauterizing  solution  just  after  tapping  the 
ventricle  (as  in  hydrocele),  with  the  hope  of  diminishing  the  ven- 
tricular secretion.  Patients  showed  an  undue  tendency  to  die  after 
this  injection,  and  the  method  was  discarded. 

For  a  time  attention  was  turned  to  puncture  of  the  lumbar  cord. 
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with  evacuation  of  spinal  fluid,  in  the  hope  of  diminishing  the  cere- 
bral distention,  as  being  a  procedure  attended  with  less  danger. 
Quincke  worked  on  a  number  of  cases  in  this  manner,  but  with 
unsatisfactory  results.  The  same  dangers  attend  repeated  punctures 
of  the  cord  as  were  noted  in  case  of  the  brain.  A  very  few  cases  of 
improvement  have  been  recorded.  As  there  is  no  communication 
between  the  retained  ventricular  fluid  and  the  spinal  canal  or 
central  canal  of  the  cord,  Uttle  can  be  hoped  for  from  this  method. 

The  rapid  return  of  cerebral  distention  after  the  simple  tapping 
naturally  led  up  to  the  idea  of  establishing  continuous  drainage, 
and  this  was  done  by  passing  a  drain  into  the  ventricle  and  leading 
the  other  end  into  a  mass  of  sterile  dressings  on  the  outside  of 
the  head.  It  is  practically  impossible  to  keep  these  cases  from 
being  infected,  and  they  die  from  this  cause,  if  death  from  the 
too  rapid  emptying  of  the  ventricle  does  not  forestall  the  entrance 
of  germs. 

In  one  of  Keen's  cases  a  most  instructive  thing  occurred.  A 
small  rubber  tube  was  inserted  into  eacn  lateral  ventricle,  and  after 
the  fluid  had  escaped  rather  too  freely  the  patient  developed  a 
temperature  and  convulsions.  The  ventricles  were  then  distended 
with  warm  boric  acid  solution,  and  the  symptoms  disappeared 
almost  immediately.  This  series  of  events  was  repeated  once  or 
twice. 

From  the  methods  outlined  up  to  this  point  nothing  is  to  be 
hoped  for,  since  the  constant  secretion  of  ventricular  fluid  requires 
permanent  drainage,  and  external  drainage  cannot  be  continued 
indefinitely. 

In  1896  Dr.  Leonard  Hill  published  a  series  of  observations 
on  the  Physiology  and  Pathology  of  the  Cerebral  Circulation.  He 
demonstrated  that  the  tension  of  the  cerebrospinal  fluid  and  of  the 
blood  in  the  cerebral  veins  was  normally  the  same,  and  that  any 
increased  intracranial  pressure  drove  the  cerebrospinal  fluid  into 
the  veins  and  out  of  the  skull. 

Also  he  noted  that  fluid  thrown  into  the  subdural  and  subarach- 
noid spaces  was  rapidly  absorbed. 

These  observations  soon  suggested  the  idea  of  subdural  drainage 
and  in  1898  Sutherland  and  Cheyne  operated  on  two  cases.  The 
incision  was  made  in  the  left  inferior  angle  of  the  anterior  fontanelle, 
the  dura  was  opened,  and  one  end  of  a  strand  of  catgut  was  passed 
between  brain  and  dura  and  the  other  end  was  carried  into  the 
ventricle  by  means  of  a  thumb  forceps.  One  case  died  of  broncho- 
pneumonia at  the  end  of  three  months,  and  the  other  was  still  living 
at  the  time  of  the  report  (six  months).  No  improvement,  mental  or 
physical,  was  noted  in  either  case. 

Mikulicz  passed  a  gold  tube  into  the  right  ventricle,  leaving  its 
outer  end  in  the  subcutaneous  tissues  about  5  cm.  from  the  middle 
line  and  vertically  above  the  ear.     After  three  weeks  the  tube 
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ceased  to  drain  and  was  then  inserted  into  the  opposite  ventricle. 
The  child  died  in  six  weeks  unbenefited. 

In  a  second  case  he  used  a  glass-wool  drain  in  the  same  situation, 
but  made  it  subdural  rather  than  subcutaneous.  In  this  case  the 
disease  appeared  to  be  arrested. 

Brewer's  operation  consists  in  making  an  osteoplastic  occipital 
flap,  a  flap  in  the  dura,  elevating  the  posterior  lobe  of  the  cere- 
brum, and  with  curved  dressing  forceps  pushing  a  rubber-tissue 
drain  up  into  the  lateral  ventricle  of  one  side.  The  brain  is  dropped 
back  and  the  wounds  in  the  dura  and  overlying  parts  are  rapidly 
closed.  Of  the  three  cases  only  one  lived  six  weeks,  during  which 
time  there  was  a  decrease  of  three  inches  in  the  head's  circumfer- 
ence. 

Senn  published  a  case  in  1903  in  which  he  made  a  large  pocket  in 
the  subcutaneous  tissues  of  the  temporal  region  for  good  lymph 
drainage,  inserted  one  end  of  a  fenestrated  rubber  tube  into  the 
pocket,  and  then  carried  the  other  into  the  ventricle,  between  the 
temporal  and  frontal  bones.  The  head  diminished  considerably  in 
size,  but  the  child  died  in  two  weeks. 

The  very  great  majority  of  the  cases  operated  upon  have  died 
within  a  short  time  of  operation. 

In  the  literature  it  is  notable  that  the  cases  which  drained  rapidly 
were  most  prone  to  die,  and  observers  have  repeatedly  mentioned 
that  rapid  emptying  of  the  ventricle  is  apt  to  be  followed  by  a  high 
rise  of  temperature  and  convulsions.  (See  Keen's  case,  previously 
mentioned.)  It  has  been  suggested  also  that  the  cerebrospinal 
fluid  is  poisonous,  and  therefore,  in  internal  drainage,  should  not  be 
poured  into  the  general  circulation  too  rapidly. 

A  method  of  drainage,  then,  to  be  successful,  must  be  internal, 
must  be  slow,  and  must  be  prolonged  or  permanent.  It  would 
seem  as  if  a  small  permanent  fistula  between  the  ventricles  and  the 
subdural  space  would  most  closely  resemble  normal  conditions,  and 
in  the  hope  of  attaining  that  end  six  cases  were  operated  upon  as 
follows,  under  general  anaesthesia : 

An  osteoplastic  flap  about  two  inches  in  diameter  is  turned  down, 
with  its  hinge  over  the  base  of  the  mastoid  and  just  above  the  level  of 
the  horizontal  lateral  sinus. 

In  the  lower  part  of  the  dura  mater  thus  exposed,  a  semicircular 
flap,  base  downward  and  about  one  inch  in  diameter,  is  made. 
Frequently  there  are  one  or  two  distended  veins  beneath  this  dural 
flap,  and  they  should  not  be  damaged,  for  their  walls  are  so  friable 
that  neither  clamp  nor  ligature  is  of  much  use,  and  the  bleeding  is 
annflying. 

The  brain  immediately  protrudes  through  this  dural  v^dndow.  A 
slender  aspirating  needle  is  passed  through  the  second  temporo- 
sphenoidal  convolution  (which  is  the  one  protruding),  inward  and 
slightly  upward  until  it  enters  the  ventricle,  when  the  clear  fluid 
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spurts  out  and  is  collected  in  a  sterile  tube  for  bacteriological  exam- 
ination. Only  a  very  small  amount  should  be  allowed  to  escape  in 
this  way. 

The  thickness  of  the  brain  tissue  is  measured  by  observing  the 
length  of  needle  inserted  when  the  fluid  begins  to  escape. 

The  drain  is  now  made  of  No.  2,  forty-day  chromic  catgut.  Three 
loops  (six  strands),  about  an  inch  and  three-quarters  longer  than 
the  thickness  of  the  brain,  are  bound  together  by  a  loose  spiral  of 
catgut,  starting  at  one  end  and  stopping  so  as  to  leave  an  inch  and  a 
quarter  of  the  loops  free.  In  other  words,  the  drain  consists  of  a 
shaft  of  six  strands  of  catgut  a  half-inch  longer  than  the  brain  thick- 
ness and,  spreading  from  its  base,  three  free  loops  of  gut  an  inch 
and  a  quarter  long.  Around  the  shaft  of  the  drain,  but  not  covering 
its  tip,  are  rolled  three  layers  of  cargile  membrane.  With  a  long, 
narrow-bladed  thumb  forceps  the  tip  of  the  drain  is  seized  and  car- 
ried into  the  ventricle  along  the  tract  made  by  the  aspirating  needle. 
The  tip  projects  about  one-half  inch  into  the  ventricle.  The  free 
loops  of  gut  are  slipped  under  the  dura  between  it  and  the  brain 
surface,  in  different  directions,  but  chiefly  downward  toward  the 
great  lymph  spaces  at  the  base  of  the  brain.  A  sheet  of  cargile 
membrane  is  sUpped  between  the  dura  and  the  catgut  loops  to  pre- 
vent adhesions.  Usually  by  this  time  sufficient  ventricular  fluid 
has  escaped,  so  that  the  brain  no  longer  protrudes  through  the  dural 
window. 

The  dura  is  sutured  with  catgut,  the  bone-flap  is  held  in  place  by 
three  or  four  chromic  catgut  sutures,  the  deeper  soft  tissues  by  cat- 
gut, and  finally  the  skin  with  silk.  A  good-sized  sterile  dressing  is 
applied  with  some  pressure. 

The  site  just  above  and  behind  the  ear,  with  the  puncture  through 
the  second  temporosphenoidal  convolution,  was  chosen  because 
the  body  of  the  lateral  ventricle  is  drained.  Where  anomaUes  of  the 
ventricles  exist  they  most  frequently  involve  one  or  other  of  the 
horns.  Afterward,  moreover,  the  escaping  fluid  leaves  the  brain 
in  close  proximity  to  the  great  lymph  spaces  and  venous  sinuses  at 
its  base — a  fact  which  favors  its  rapid  absorption.  The  right  side  of 
the  brain  is  chosen  because,  if  any  irritation  of  the  motor  areas 
occurs,  the  left  side  of  the  body  is  involved,  and  more  particularly 
Broca's  speech  centre  is  not  disturbed,  as  it  lies  in  the  left  hemis- 
phere. 

The  approach  to  the  brain  is  easy;  the  brain  need  not  be  handled, 
and  is  but  shghtly  injured  in  the  insertion  of  the  drain. 

Drains  passed  through  the  dome  of  the  brain,  which  is  always 
very  thin  (as  in  Mikulicz  and  Sutherland's  cases),  would  be  more 
liable  to  displacement  or  to  interference  with  function,  because  it  is 
here  that  the  brain  undergoes  most  change  in  contour  as  the  ven- 
tricular contents  escape.  Again,  the  drainage  is  farther  away  from 
the  great  channels  of  exit. 
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Drainage  through  the  under  surface  of  the  occipital  lobe  is  open 
to  objection  because  it  involves  handling  of  the  brain  itself,  which  is 
thin,  soft,  and  friable. 

The  forty-day  chromic  catgut  was  used  as  a  drain  with  the  hope 
that  before  it  was  dissolved  a  chronic  fistulous  communication 
would  have  formed  between  the  ventricle  and  subdural  space. 

The  cargile  membrane  was  wrapped  about  the  shaft  of  the  drain 
to  prevent  the  soft  brain  tissue  from  being  crowded  in  between  the 
strands  of  the  drain  and  so  preventing  the  escape  of  the  ventricular 
contents.  It  was  also  hoped  that  it  would  form  a  facing  to  the 
punctured  tract  and  so  facilitate  the  formation  of  a  chronic  fistula. 

The  free  loops  of  catgut  coming  from  the  shaft  of  the  drain  were 
pushed  between  the  dura  and  brain  to  lead  the  escaping  fluid 
beyond  the  area  where  adhesions  would  be  apt  to  form  between  the 
brain  surface  and  dural  flap. 

During  the  closure  of  the  wound  the  ventricular  fluid  escapes 
rather  freely.  The  first  dressing  is  applied  firmly  with  adhesive 
plaster  to  limit  the  external  drainage,  but,  in  spite  of  this,  the 
dressing  is  well  nloistened  during  the  first  twenty-four  hours.  After 
that  there  is  no  further  external  escape  of  ventricular  fluid. 

By  this  method,  with  slight  modifications  in  the  various  cases, 
the  following  six  patients  were  operated  upon  during  the  last  two 
years,  at  Randall's  Island  Hospital : 

Case  I. — David  S.,  aged  five  and  one-half  years,  had  been  an 
inmate  of  the  idiot  ward  at  Randall's  Island  for  several  years.  No 
record  was  made  of  his  history. 

The  house  staff  said  his  head  was  increasing  slowly  in  size,  but  no 
record  of  measurements  had  been  kept. 

Physical  Examination.  The  trunk  and  extremities  were  small 
and  poorly  nourished.  Motion,  both  active  and  passive,  was  free  in 
all  the  joints  (no  contractures  or  ankyloses).  Voluntary  motion  of 
the  extremities  was  accompanied  by  muscular  tremor  and  marked 
ataxia.     The  condition  of  the  reflexes  was  not  recorded. 

The  heart,  lungs  (except  for  a  few  rales  over  each  base),  the 
digestive  and  urinary  apparatus  were  in  good  order.  The  head 
was  enormous,  with  large  frontal,  parietal,  and  occipital  bosses. 
The  skull  was  completely  ossified. 

The  head  was  so  heavy  that  he  could  neither  sit  nor  stand,  nor 
even  roll  the  head  over  when  lying  down. 

The  eyes  protruded  forward  and  downward,  showing  the  sclera 
between  the  upper  lid  and  iris.     Marked  nystagmus  was  present. 

Mental  Condition.  He  recognized  his  spoken  name  with  an 
imbecile  smile,  and  when  asked  what  his  name  was,  could  speak  it. 
He  knew  only  the  simplest  monosyllables.  He  would  shake  hands 
with  anyone  who  approached  and  spoke  his  name. 

The  head  measurements  were:  circumference,  62.5  cm.;  bis- 
auricular  (meatus  to  meatus  over  vertex),  43  cm.;  nasion  to  inion, 
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41  cm.  Temperature  ranged  between  99°  and  100°  F.;  pulse 
ranged  between  96  and  108;  respiration  ranged  between  20 
and  24. 

July  10,  1902.     Operation  done  under  chloroform  anaesthesia. 

In  this  case  a  trepiiine  one  and  one-half  inches  in  diameter  was 
used,  and  the  button  of  bone  was  discarded.  When  the  dura  was 
opened  the  brain  protruded  a  full  half-inch  beyond  it  and  did  not 
pulsate  (evidences  of  marked  tension).  With  an  aspirating  needle 
enough  ventricular  fluid  was  evacuated  to  bring  the  brain  to  the 
dural  level  (two  and  one-half  ounces),  when  the  drain  was  inserted 
and  the  wound  closed.  Time  of  operation,  thirty-five  minutes. 
The  wound  healed  by  primary  union. 

Following  operation  the  temperature  rose  steadily  till  at  the  end 
of  sixty  hours  it  reached  106°  F.  (pulse,  152;  respiration,  38).  For 
the  next  two  days  it  ranged  from  103°  to  105°  F.  From  this 
time  the  temperature  ran  an  irregular  course,  with  a  general  tend- 
ency tow^ard  normal,  which  it  reached  at  the  end  of  the  tenth  week 
after  operation.  During  this  time  there  were  sibilant  and  sonorous 
rales  over  both  lungs,  chiefly  at  the  bases. 

For  the  first  six  weeks  the  child  was  in  a  condition  closely  resem- 
bling the  typhoid  state,  but  after  that  there  was  slow,  steady,  general 
improvement.  A  week  after  operation  it  was  first  noticed  that  all 
the  joints  of  the  left  upper  and  lower  extremities  were  continually 
held  in  the  flexed  position.  Daily  massage  and  passive  motion 
corrected  this  difficulty,  so  that  the  extremities  were  freely  moved 
both  actively  and  passively  by  the  end  of  the  third  month. 

On  the  fifteenth  day  after  operation  there  was  so  much  return  of 
intracerebral  pressure  as  to  cause  a  considerable  protrusion  of 
cranial  contents  at  the  site  of  operation.  With  aseptic  precautions 
one  and  one-quarter  ounces  of  fluid  were  removed  from  the  ven- 
tricle with  a  fine  aspirating  needle.  On  the  thirty-fifth  day  one 
and  one-half  ounces  were  again  removed  for  the  same  reason.  The 
fluid  was  clear  and  proved  to  be  sterile.  After  each  tapping  the 
volume  and  strength  of  the  pulse  improved,  but  otherwise  there  was 
no  noticeable  effect.  Although  a  certain  degree  of  protrusion  per- 
sisted, it  was  never  again  tense  enough  to  indicate  further  tapping. 
After  the  third  month  the  protrusion  grew  distinctly  softer  and 
smaller,  the  eyes  receded  into  their  cavities,  and  the  nystagmus  dis- 
appeared.    The  drainage  was  now  apparently  working  efiiciently. 

There  has  been  no  physical  improvement  worth  noticing,  although 
it  is  now  twenty  months  since  operation. 

The  mental  improvement  is  the  feature  of  interest  in  this  case. 
With  recovery  from  the  three  months'  illness  following  the  opera- 
tion he  began  to  recognize  the  doctors,  nurses,  and  the  other  patients 
by  name,  to  tell  which  way  they  had  gone  from  the  room,  to  call  the 
children  to  their  meals,  to  quarrel  verbally,  and  to  fight  with  his 
hands  if  the  other  children  came  sufficiently  close,  and  to  sing  simple 
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songs.  He  is  still  unable  to  sit  or  stand,  or  move  his  head  while 
lying  down. 

Since  the  skull  was  completely  ossified,  no  diminution  in  its  size 
could  be  expected. 

Case  II. — Daniel  Z.,  aged  thirteen  months.  Admitted  to  hospital 
February  2,  1903. 

Family  History.     Negative. 

The  mother's  first  child  was  born  dead  after  a  difficult  labor. 
The  next  two  children  are  alive  and  well. 

Personal  History.  Daniel  was  the  fourth  child,  was  a  breech 
case,  was  delivered  by  a  midwife,  and  suffered  a  broken  leg  in  the 
process.  He  was  otherwise  normal  at  birth.  He  never  had  con- 
vulsions or  any  serious  illness.  When  he  was  five  months  old  his 
parents  noticed  that  his  head  began  to  grow  rapidly,  and  this 
abnormal  growth  has  continued. 

Physical  Examination.  The  trunk  and  extremities  are  of  good 
size,  well  nourished,  and  are  perfectly  normal.  The  reflexes  are 
normal.  The  viscera  give  no  evidence  of  disease.  He  cannot  sit  or 
stand,  because  of  the  unwieldy  head.  He  can  roll  his  head  about 
while  lying  down.  The  head  is  large;  the  anterior  fontanelle  is 
large,  bulging,  and  the  brain  beneath  it  very  tense  and  not  pulsat- 
ing. The  eyes  protrude  and  show  the  sclera  all  around  the  iris. 
Moderate  nystagmus  is  present.  He  has  four  incisor  teeth,  two  in 
each  jaw.     He  recognizes  his  mother,  apparently. 

January  9,  1903.  Head  measurements:  circumference,  49  cm.; 
bisauricular,  35.75  cm.;  nasion  to  inion,  32.45  cm. 

2Qth.  Circumference,  50  cm.;  bisauricular,  36.20  cm.;  nasion  to 
inion,  34.65  cm. 

March  12th.  Circumference,  59  cm.;  bisauricular,  43  cm.;  nasion 
to  inion,  40  cm.,  which  means  an  increase  per  week:  -circumfer- 
ence, 1  cm.  +;  bisauricular,  1  cm.  — ;  nasion  to  inion,  1cm. — . 

13^^.  The  operation  was  done  under  chloroform  anaesthesia. 
Everything  went  smoothly,  and  the  operation  was  finished  in 
thirty  minutes.  In  this  case  only  a  small  quantity  of  fluid  (half 
an  ounce)  was  allowed  to  escape  through  the  aspirating  needle. 

The  maximum  temperature  in  this  case  after  operation  was 
103°  F.  on  the  second  day.  It  fell  rapidly  to  normal  and  stayed 
there.  The  child  was  at  no  time  really  sick.  It  took  milk  with 
appetite  after  twelve  hours.  Recovery  was  uneventful.  The 
wound  united  by  primary  union. 

The  measurements  at  various  dates  were  as  follows : 

March  29,  1903  (sixteenth  day).  Circumference,  59  cm.;  bis- 
auricular, 43  cm.;  nasion  to  inion,  40  cm.;  oblique  diameter  of 
anterior  fontanelle,  9.3  cm.  each. 

A'pril  9th  (twenty-seventh  day).  Circumference,  59  cm.;  bis- 
auricular, 43  cm.;  nasion  to  inion,  40  cm.;  oblique  diameter  of 
anterior  fontanelle,  9.3  each. 
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26th  (forty-fourth  day).  Circumference,  59  cm.;  bisauricular, 
42  cm.;  nasion  to  inion,  41  cm.;  oblique  diameter  of  anterior  fon- 
tanelle,  9.3  each. 

May  10th  (fifty-eighth  day).  Ecchymosis  appeared  in  the  scalp 
above  and  in  front  of  the  operative  area. 

17th  (sixty-fifth  day.  The  head  appeared  asymmetrical  (smaller 
on  the  right  side).  Unfortunately  measurements  taken  were  not 
transferred  to  the  record  book  and  were  lost.  Nystagmus  no 
longer  present. 

27th  (seventy-fifth  day).  A  subperiosteal  hsematoma  three  inches 
in  diameter  appeared  just  above  the  operative  field.  No  cause  was 
known  for  its  appearance,  and  it  disappeared  spontaneously  but 
slowly. 

June  3d  (eighty-second  day).  Circumference,  55.6  cm.;  bis- 
auricular,  40.6  cm.;  nasion  to  inion,  37  cm. 

26^^  (one  hundred  and  fifth  day).  Circumference,  57  cm.;  bis- 
auricular,  41.5  cm.;  nasion  to  inion,  38  cm. 

Bony  union  had  not  occurred  in  the  osteoplastic  flap.  The  head 
was  noticeably  smaller  and  flattened  on  the  right  side  (side  of  opera- 
tion), and  permission  to  operate  on  the  left  side  was  asked,  but  the 
parents  refused  and  took  the  child  home. 

On  November  22,  1903  (two  hundred  and  fifty-fourth  day — 
eight  and  one-third  months),  he  was  seen  at  his  home.  His  general 
condition  was  good:  the  eyes  were  not  protruding  and  looked 
natural  and  intelligent.  No  nystagmus.  The  anterior  fontanelle 
was  slightly  retracted  and  normally  pulsating.  He  was  playing  in 
his  crib,  recognized  the  other  members  of  the  family,  could  say 
"  Mamma,"  and  took  an  interest  in  his  surroundings. 

The  measurements  of  the  head  were  as  follows :  circumference, 
61  cm.;  bisauricular,  44.5  cni.;  nasion  to  inion,  41.5  cm.;  oblique 
diameters  of  the  anterior  fontanelle,  8  cm.  each. 

Bony  union  had  occurred  between  the  skull  and  osteoplastic  flap. 

On  February  2,  1904  (three  hundred  and  twenty-sixth  day — 
eleventh  month),  there  was  still  further  general  improvement.  He 
could  almost  support  the  head  in  the  erect  position,  but  made  no 
effort  to  stand.  He  was  begining  to  talk.  The  measurements 
were:  circumference,  61.5  cm.;  bisauricular,  44  cm.;  nasion  to 
inion,  41  cm.;  obUque  diameters  of  anterior  fontanelle,  7x7  cm. 

Case  IH. — Bella  H.,  aged  six  and  one-half  years. 

Family  History.     Negative. 

Personal  History.  Had  convulsions  when  a  baby  and  soon 
afterward  the  head  began  to  grow  to  abnormal  size. 

Physical  Examination.  The  trunk  and  extremities  were  fairly 
well  developed.  The  reflexes  were  much  exaggerated,  especially 
on  the  right  side. 

The  head  was  very  large,  61  cm.  in  circumference,  and  com- 
pletely ossified. 
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The  eyes  were  divergent  and  protruding. 

The  child  was  imbecile. 

July  16,  1903.  The  operation  was  done  under  chloroform 
anaesthesia,  and  lasted  forty  minutes.  One  ounce  of  ventricular 
fluid  was  removed.  During  the  first  seven  days  the  temperature 
ran  between  101°  and  104°  F.;  pulse,  118  to  136;  respiration,  24  to 
28;  then  gradually  fell  to  normal  on  the  sixteenth  day. 

The  wound  healed  by  primary  union. 

There  was  no  change  for  better  or  worse,  mental  or  physical,  in 
this  case.  As  the  head  was  completely  ossified  no  change  in  size 
was  to  be  expected. 

On  September  10,  1903  (fifty-sixth  day),  she  died  of  an  attack  of 
gastroenteritis. 

Case  IV.     Annie  E. ,  aged  five  and  one-half  years. 

Family  History.     Negative. 

Personal  History.  The  child  was  perfectly  well  and  strong 
until  four  years  of  age,  when  the  parents  noticed  she  could  not  walk 
so  well  as  usual.  Soon  afterward  they  noticed  the  head  was  grow- 
ing more  rapidly  than  before. 

At  the  time  of  operation,  one  and  one-half  years  from  the  onset, 
both  lower  extremities  were  paralyzed,  the  mental  power  was  feeble, 
and  the  head  measured  57  cm.  in  circumference.  It  was  com- 
pletely ossified. 

July  17,  1903.  The  operation  was  done  under  chloroform 
anaesthesia.  In  raising  the  dural  flap  from  the  brain,  to  which  it 
was  slightly  adherent,  a  distended  vein  was  divided.  Its  walls 
were  so  friable  that  there  was  annoying  delay  in  stopping  the  hemor- 
rhage. 

The  aspirating  needle  passed  through  2  cm.  of  brain  tissue  to 
reach  the  ventricle.  An  ounce  and  a'half  of  the  fluid  was  collected 
for  bacteriological  examination.     (The  fluid  was  sterile.) 

The  drain  (eight  strands  of  No.  2  gut,  i.e.,  a  little  larger  than 
usual)  was  inserted,  and  the  operation  completed  as  before.  The 
patient  was  returned  to  bed  in  good  condition.  The  operation 
lasted  one  hour.  The  intracranial  tension  was  considerable,  and 
drainage  was  free  during  the  closure  of  the  wound,  and  for  twenty- 
four  hours  the  dressings  were  well  saturated.  Before  operation  the 
temperature  was  99°  F.;  pulse,  120;  respiration,  22.  The  morning 
after  operation,  temperature,  103.8°  F.;  pulse,  138;  respiration,  30. 
The  evening  of  the  second  day  the  temperature  had  reached  106.2° 
F.;  pulse,  168;  respiration,  38;  so  it  was  deemed  wise  to  open  the 
wound.  There  were  no  signs  of  infection.  Cultures  were  taken 
from  the  wound  area,  but  proved  sterile.  The  brain  was  under 
great  tension,  and  nothing  was  escaping  along  the  drain;  so  the 
needle  was  passed  into  the  ventricle  and  two  ounces  of  fluid  with- 
drawn. There  was  temporary  improvement  in  the  general  con- 
dition, but  the  patient  died  a  few  hours  later. 
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The  pathologist  reported  the  fluid  of  this  second  tap  sterile. 

It  is  to  be  noted  that  this  operation  took  much  longer,  the  drain 
was  larger,  and  the  escape  of  fluid  at  and  immediately  after  the 
operation,  more  free  than  usual. 

Case  V. — Benjamin  H.,  aged  four  years. 

Family  History.     Negative. 

Personal  History.  Was  well  till  six  months  old,  when  he  had 
severe  convulsions,  followed  by  pneumonia.  After  this  the  head 
grew  noticeably,  and  the  child  was  less  bright. 

Physical  Examination.  The  trunk  and  Umbs  were  fairly  well 
developed.  The  head  was  large  in  proportion  to  the  body  and  com- 
pletely ossified. 

The  child  is  imbecile. 

The  measurements  in  this  case  were  lost. 

July  31,  1903.  The  operation  was  done  under  chloroform 
anaesthesia  in  forty  minutes,  and  went  off  smoothly.  A  half-ounce 
of  the  ventricular  fluid  was  withdrawn  and  sent  to  the  pathologist, 
who  reported  it  sterile. 

The  day  after  operation  the  temperature  reached  102.8°  F. ; 
pulse,  154;  respiration,  30.  On  the  fourth  day  the  temperature 
was  99.4;  pulse,  144;  respiration,  30.  The  patient  looked  well  and 
took  nourishment  with  relish. 

On  the  sixth  day  (temperature,  101.6°  F.;  pulse,  158;  respira- 
tion, 28)  he  became  restless  and  irritable,  and  late  in  the  day  there 
appeared  a  thick,  purulent  discharge  from  the  right  auditory  canal. 

On  the  eighth  day  anuria  developed,  and  he  passed  into  coma 
and  died,  in  spite  of  efforts  to  stimulate  action  of  the  kidneys. 

Case  VI. — Frank  R.,  aged  ten  months. 

Family  History.  Mother's  first  child  died  in  twelve  weeks. 
Second  and  third  born  dead  at  seven  months.  Fourth,  fifth,  and 
sixth  cliildren  are  all  healthy.     The  patient  is  the  seventh  child. 

Personal  History.  Breastfed.  Perfectly  well  until  three  months 
old,  when  he  had  an  attack  of  fever,  convulsions,  vomiting,  and 
diarrhoea.  The  acute  attack  lasted  one  week,  but  convalescence 
was  very  slow.  Two  months  after  this  acute  attack  the  parents 
noticed  his  head  was  growing  rapidly. 

For  some  weeks  it  was  noticed  that  in  the  late  afternoon  he  was 
restless,  and  not  infrequently  would  become  rigid  for  a  few  minutes. 

He  entered  the  hospital  November  6,  1903.  On  November  15th 
he  developed  a  severe  attack  of  colitis  which  lasted  several  weeks. 
His  convalescence  was  slow. 

Physical  Examination.  The  trunk  and  extremities  were  unusu- 
ally large  and  well  nourished,  and  could  be  freely  moved,  actively 
and  passively.  The  viscera  showed  no  signs  of  disease.  The 
reflexes  were  normal. 

The  head  was  very  large  and  tense,  especially  the  anterior  half. 
The  anterior  fontanelle  was  wide  open,  protruding,  and  was  con- 
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tinuous  with  the  posterior  one  by  a  space  2  cm.  wide  between  the 
parietal  bones.  He  could  not  hold  the  head  erect,  but  could  roll  it 
from  side  to  side  while  lying  down.  The  eyes  were  protruded  for- 
ward and  downward  and  showed  sclera  between  the  upper  lid  and 
iris.  There  was  slight  nystagmus.  Two  upper  incisors  were 
present. 

November  11th.  Head  measurements:  circumference,  54.5  cm.; 
bisauricular,  38.6  cm. ;  nasion  to  inion,  38.5  cm. 

15th.    Colitis. 

19th.  Circumference,  54.5  cm.;  bisauricular,  38.9  cm.;  nasion  to 
inion,  38  cm. 

December  5th.    Digestion  again  good. 

24:th.  Circumference,  55  cm.;  bisauricular,  39.5  cm.;  nasion  to 
inion,  39  cm. 

January  IQ,  1904:.  Circumference,  56  cm. ;  bisauricular,  40.5  cm.; 
nasion  to  inion,  39.5  cm. 

The  operation  was  done  under  chloroform  anaesthesia.  The 
skull  and  overlying  parts  were  very  thin.  In  this  case,  again,  one  of 
the  veins  beneath  the  dura  was  damaged  and  caused  annoying 
bleeding  and  delay.  The  brain  was  under  great  tension,  and  was 
ver}'  thin,  the  needle  passing  in  only  1  cm.  when  the  ventricle  was 
reached.  One  and  one-half  ounces  of  fluid  were  allowed  to  escape 
before  the  brain  receded  to  the  level  of  the  dural  opening.  In  clos- 
ing the  wound  after  inserting  the  drain,  the  dura  was  sutured,  the 
bone-flap  was  simply  laid  back  in  place  without  sutures,  and  the  soft 
parts  closed  over  it. 

The  whole  operation  went  slowly  and  very  unsatisfactorily.  It 
lasted  fifty-five  minutes. 

During  the  closure  of  the  wound  the  ventricular  fluid  escaped 
freely,  so  that  at  the  end  of  the  operation  the  head,  which  had  been 
tense,  was  quite  relaxed  and  the  fontanelle  depressed.  This  indi- 
cated too  rapid  escape  of  the  fluid,  so  a  firm  dressing  was  apphed 
and  strapping  was  used  to  reproduce  intracranial  tension. 

For  the  first  twenty-four  hours  there  was  a  rather  free  escape  of 
fluid  into  the  dressings,  but  the  patient  was  apparently  doing  well, 
and  took  nourishment  with  relish. 

Six  hours  after  operation  the  temperature  reached  102°  F. ;  pulse, 
130;  respiration,  30.  The  next  morning  the  temperature  was 
99°  F.;  pulse,  130;  respiration,  30,  but  in  the  evening  the  tempera- 
ture reached  103.4°  F.;  pulse,  130;  respiration,  34. 

On  the  second  day,  temperature,  105.4°  F.;  pulse,  150;  respira- 
tion, 46.  In  the  nignt  of  the  second  day  there  appeared  spasmodic 
twitching  of  the  left  upper  extremity  and  face.  Third  day  the 
twitching  was  more  marked  and  the  temperature  reached  106°  F. ; 
pulse,  160;  respiration,  58. 

The  dressings  were  changed,  and  a  few  drops  of  pus  exuded  from 
beneath  the  skin-flap.     The  wound  was  opened.    The  pus  seemed 
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to  have  come  entirely  from  the  superficial  tissues,  as  the  dura  and 
brain  did  not  appear  to  be  involved.  The  wound  was  cleaned,  a 
1 :  10,000  bichloride  drain  placed  under  the  flap,  a  wet  dressing  over 
the  wound,  and  a  Ught-pressure  bandage  applied.  An  ice-cap  was 
applied  to  the  head. 

The  kidneys  were  not  secreting  very  actively,  so  a  rectal  saline 
irrigation  (temperature,  100°  F.)  was  ordered  every  six  hours.  After 
the  first  irrigation  the  urine  came  freely.  The  twitchings  ceased 
within  an  hour;  the  patient  became  quiet  and  took  nourishment 
more  readily. 

During  the  following  two  days  the  temperature  descended  to 
103°  F.,  there  were  only  occasional  twitchings,  and  there  seemed  to 
be  slight  general  improvement.     The  dressings  showed  no  more  pus. 

In  the  early  morning  hours  of  January  22d  (six  days  after  opera- 
tion) he  was  left  in  apparently  good  condition  by  the  nurse  going  off 
duty.  A  short  time  afterward  the  relieving  nurse  went  to  look  at 
him  and  found  him  dead. 

From  the  time  of  operation  the  exophthalmos  and  the  nystagmus 
disappeared. 

Results:  Mortality:  Cases  I.  and  II.  are  still  living,  twenty  and 
eleven  months,  respectively. 

Case  III.  lived  two  months  and  died  of  acute  gastrointestinal 
disturbance. 

Case  IV.  died  about  sixty  hours  after  operation,  and  unquestion- 
ably as  the  result  of  it. 

Case  V.  had  apparently  reacted  from  the  operation  by  the  fourth 
day,  then  developed  otitis  media,  which  drained  satisfactorily;  then, 
finally,  anuria  and  death  on  the  eighth  day.  Death  probably  would 
not  have  occurred  at  that  time  had  no  operation  been  performed. 

Case  VI.  died  suddenly  on  the  sixth  day,  when  he  had  apparently 
been  slowly  recovering  from  the  sharp  reaction  of  the  first  three 
days.  The  wound  was  infected,  but  apparently  not  in  the  deeper 
tissues. 

The  mortality  of  the  operation  in  these  six  cases,  then,  was  50  per 
cent. 
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Infection. 

It  is  a  fact  worthy  of  notice  that  in  all  the  cases  where  the  ventricu- 
lar fluid  was  evacuated  freely  at  the  time  of  operation,  or  during  the 
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first  twenty-four  hours,  there  was  a  sharp  reaction,  shown  by  the 
temperature,  pulse,  and  general  condition  of  the  patient,  (See  Cases 
I.,  IV.,  and  VI.) 

Cases  II.,  III.,  and  V.,  on  the  other  hand,  showed  a  compara- 
tively mild  reaction. 

With  all  due  allowances  for  variations  of  the  cases  in  other 
respects,  this  fact  would  argue  strongly  against  producing  any  sud- 
den change  in  the  hydrostatic  condition  of  the  brain.  The  analogy 
with  the  disturbances  due  to  sudden  evacuation  of  old,  large,  pleu- 
ritic and  abdominal  effusions  is  close. 

That  prolonged  drainage  can  be  obtained  by  this  method  seems 
demonstrated  by  Cases  I.  and  II. 

In  Case  I.,  twenty  months  after  operation,  the  signs  of  intra- 
cranial pressure  are  still  absent,  although  the  head  had  been  slowly 
growing  up  to  the  time  of  operation  (not  proven  by  recorded  figures), 
and  at  the  operation  the  brain  showed  evidence  of  great  ventricular 
distention. 

Case  II.  is  even  more  positive.  For  nearly  ten  weeks  preceding 
operation  the  recorded  measurements  showed  an  average  increase 
of  1  cm.  per  week  in  the  cranial  circumference. 

Eleven  months  after  operation  the  circumference  is  only  2^  cm. 
greater  than  at  the  time  of  operation.  Meantime  the  whole  child 
has  grown  much  larger.  Moreover,  the  soft,  somewhat  retracted 
fontanelle,  the  absence  of  exophthalmos  and  nystagmus  show  that 
there  is  no  undue  intracranial  pressure. 

It  is  interesting  to  note  that  in  both  cases  the  drainage  became 
most  active  about  two  and  one-half  to  three  months  after  opera- 
tion. 

Case  I.  is  considerably  improved  mentally,  but  still  remains  a 
hopeless  physical  combination  of  a  feeble  body  unable  to  support  or 
move  its  enormous  head.  This  brain  had  been  subjected  for  a 
number  of  years  to  pressure,  and  this  during  a  period  normally 
devoted  to  its  active  development,  interference  with  which  means 
irreparable  damage  for  life. 

Case  II.  is  much  benefited  mentally  and  physically.  It  is  prob- 
able that  his  body  and  legs  will  eventually  support  his  head,  in 
which  case  he  may  become  a  fairly  normal  child.  (His  tenement- 
house  surroundings  are  not,  by  any  means,  such  as  to  give  him  the 
best  opportunity  for  development.) 

From  what  has  preceded  it  seems  fair  to  deduce  the  following 
fundamental  principles  for  the  operative  treatment  of  chronic 
internal  hydrocephalus: 

1.  The  only  feasible  method  is  some  form  of  internal  or  auto- 
drainage. 

2.  Drainage  to  be  successful  must  be  (a)  permanent  or  at  least 
prolonged;  (6)  slow,  aiming  rather  to  prevent  further  distention  of 
the  brain  than  to  cause  rapid  emptying  of  the  ventricles.     Drainage 
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through  the  aqueduct  of  Sylvius  and  foramen  of  Majendie  are  nat- 
urally slow. 

3.  Operation  must  (a)  be  brief,  to  avoid  shock  in  children ;  (6)  in- 
volve least  necessary  traumatism  to  the  brain ;  (c)  involve  but  small 
escape  of  ventricular  fluid,  to  avoid  sudden  change  in  the  hydro- 
static condition  of  the  brain. 

4.  Operation,  to  attain  its  best  results,  must  be  performed  early 
in  the  disease,  before  irreparable  damage  has  been  done  to  the  brain 
structures. 

Remarks  from  the  Neurologist's  Standpoint,  by  L.  Pierce  Clark,  M.D. 

Undoubtedly  the  success  from  operative  treatment  depends  not  a 
little  upon  the  age  at  which  operation  is  done.  Early  treatment 
cannot  be  too  emphatically  insisted  upon.  It  should  be  undertaken 
as  soon  as  the  child  is  old  enough  to  withstand  the  operation  and 
before  ossification  is  complete.  Anything  which  prevents  the 
development  of  the  child's  brain,  particularly  for  the  first  three 
years,  is  attended  with  serious  consequences.  The  nerve  fibres  of 
the  pyramidal  system  perfect  their  sheath  covering  during  this 
period.  The  perfection  of  this  system  goes  hand  in  hand  with  the 
function  of  equiUbration  and  co-ordination.  Non-development  at 
this  period  is  serious  enough  in  itself,  as  the  child  can  never  quite 
recover  this  handicap,  even  though  the  cause  be  removed;  but  to 
this  non-development  in  internal  hydrocephalus  is  added  degenera- 
tive changes  because  of  pressure.  The  latter  gives  rise  to  positive 
and  distressing  symptoms.  They  may  be  summarized  as  (a)  mental 
weakness;  (6)  convulsions;  (c)  contractures;  (d)  loss  of  sight.  The 
mental  enfeeblement  ranges  all  the  way  from  mild  grades  of  feeble- 
mindedness to  that  of  more  or  less  complete  idiocy.  The  latter 
state  most  frequently  obtains.  Convulsions  occur  in  these  cases  on 
account  of  pressure,  primarily,  which  culminates  in  many  instances 
in  permanent  structural  changes  in  the  cerebral  cortex.  The 
attacks  partake  of  the  same  general  convulsive  characteristics  as 
those  seen  in  idiopathic  epilepsy,  and  the  cell  change  underlying 
the  fit  in  the  two  instances  are  probably  identical.  Epilepsy  in 
hydrocephalus,  however,  is  never  recovered  from.  Convulsions 
which  increase  in  frequency  and  have  a  tendency  to  occur  in  groups 
or  series  should  in  themselves  speak  for  early  operation. 

The  contractures  which  soon  develop  in  these  cases  due  to  destruc- 
tion in  the  motor  tracts  are  usually  heralded  for  a  time,  however, 
by  gradually  increasing  spasticity,  in  the  lower  limbs  first  and 
finally  in  the  arms.  When  this  spasticity  can  be  easily  overcome  by 
passive  movement  the  disturbance  in  the  motor  tracts  is  not  prob- 
ably beyond  that  of  irritation,  and  can  be  recovered  from  in  greater 
part — a  point  of  considerable  value  in  prognosis  in  operative  treat- 
ment. 
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One  of  the  most  distressing  symptoms  wliich  adds  to  the  climax  of 
bodily  helplessness  in  hydrocephalus  is  the  occurrence  of  more  or 
less  complete  blindness.  This  is  caused  by  one  or  all  three  means : 
(a)  pressure  on  the  optic  thalamus  and  optic  radiation ;  (6)  pressure 
on  the  optic  chiasm ;  (c)  traction  upon  the  optic  nerve.  Inasmuch  as 
total  blindness  is  heralded  for  some  time  by  paroxysmal  temporal 
hemiopia,  pressure  on  the  optic  chiasm  is  probably  the  main  cause  of 
blindness  in  most  instances. 

It  is  just  possible  that  the  x-ray  may  yet  help  us  to  measure  the 
amount  of  fluid  distention  in  the  ventricles,  the  thickness  of  the 
cerebral  cortex,  and  the  state  of  cranial  bones. 

There  can  be  no  doubt  that  the  success  of  any  operative  procedure 
must  embrace  (a)  the  minimum  of  brain  manipulation;  (6)  slow 
and  permanent  drainage,  which  conditions,  I  believe.  Dr.  Taylor's 
operation  has  fairly  met.  Possibly  a  sUght  continuous  compression 
of  the  head  might  avoid  the  too  sudden  withdrawal  of  the  inhibitory 
cerebral  control  over  the  lower  medullary  centres,  the  too  sudden 
withdrawal  of  which  has  only  too  often  expressed  itself  in  the  past  in 
anuria,  convulsions,  high  temperature,  vasomotor  and  secretory 
disorders  of  the  abdominal  viscera. 

The  after-treatment  of  these  cases  resolves  itself  into  a  problem  of 
medicopedagogical  training. 

It  would  seem  hardly  necessary  at  the  present  day  to  speak 
against  the  estabhshment  of  a  profuse  diarrhcea,  diuresis,  or  the  use 
of  large  doses  of  mercury  and  iodides  to  aid  drainage  in  such  weak- 
ened organisms  as  hydrocephalic  children,  were  such  procedure  not 
still  advocated  in  some  text-books. 

I  have  had  the  opportunity  of  following  four  of  Dr.  Taylor's  cases 
through  the  operative  treatment,  and  I  think  he  states  the  results 
fairly.  His  operation  not  only  seems  the  most  feasible,  but  is  along 
the  line  destined  to  promise  the  best  results  in  treatment  of  a  well- 
nigh  hopeless  affection  if  allowed  to  take  its  natural  morbid  course. 

The  author  makes  acknowledgment  to  Drs.  Weir,  Brewer,  Clark, 
La  F^tra,  Prout,  and  Williams  for  their  assistance,  and  to  the  mem- 
bers of  his  house  staff  for  their  enthusiastic  aid. 

Bibliography. 

Sutherland  and  Cheyne.  Treatment  of  Hydrocephalus  by  Intracranial  Drainage,  British 
Medical  Journal,  October  15,  1898,  p.  1155. 

Leonard  Hill.    The  Physiology  and  Pathology  of  the  Cerebral  Circulation,  London,  1896. 

W.  Degrd  Ueber  Hydroceph.  Chr.  dessen  Entstehung,  Prophylaxe  and  Behandlung,  Wien. 
med.  Wochenschr.,  1903,  p.  604. 

W.  W.  Keen.  Surgery  of  the  Lateral  Ventricles.  Verhandlungen  des  X.  Internat.  Medl- 
cinischen  Congresses,  1891,  Band  iii. 

Johann  v.  BOkay.  Ueber  den  Werth  der  systematischen  Lumbalpunction  bei  der  Behand- 
lung des  Hydrocephalus  chronicus  internus  bei  Kindern,  Jahrbuch  f.  Kinderheilkunde,  1903, 
Bd.  Ivii.  p.  229. 

A.  Henle.  Beitrag  zur  Pathologic  und  Therapie  des  Hydrocephalus,  Mittellungen  aus  den 
Grenzgebieten  der  Medizin  und  Chirurgie,  1895-1896, 1,  S.  264. 


COHEN,  rosenberger:  splenomegaly.       271 

SchulUe.  Krankheit.  der  Hiruhaute  und  Hydrocephalus,  Spec.  Pathologic  und  Therapie 
von  Nothnagel,  Bd.  ix.  th.  3. 

Holt.    Diseases  of  Infancy  and  Childhood. 

Starr.    Organic  Diseases  of  the  Nervous  System. 

Brewer.    Text-book  of  Surgery,  1903. 

Senn.    Internal  Hydrocephalus,  International  Clinics,  1903,  13th  series,  vol.  i.  p.  131. 

Park.    Medical  News,  New  York,  1897. 

Floersheim.    Revue  gen.  de  clinique  et  th^rapeutique. 

Marie.    Loc.  cit. 

Moncorvo.  Sur  la  pathogenic  de  I'hydroc^phalie  cong(5nitale.  Journal  de  clinique  et  de 
th6rapeutlque  infantiles,  1897,  vol.  v.  p.  842. 

Haushalter.    Etude  sur  I'hydrocephalie,  Revue  de  mMicln,  1897,  vol.  xvii.  p.  624. 

D'Astros.    Les  hydrocephalies,  G.  Steinheil,  Paris,  1898,  p.  341. 


A   CASE    OF  SPLENOMEGALY  WITH    BLOOD    CHANGES 

AND  SYMPTOMS  RESEMBLING  THOSE  OF  BANTI'S 

DISEASE,   APPARENTLY   DUE   TO   MALARIA.' 

By  Solomon  Solis  Cohen,  M.D., 

PROFESSOR  OF  CUNICAL  MEDICINE  IN  JEFFERSON  MEDICAL  COLLEGE  ;    PHYSICIAN  TO  THE 
PHILADELPHIA  GENERAL  HOSPITAL,  ETC., 

AND 

Randle  C.  Rosenberger,  M.D., 

ASSOCIATE  PROFESSOR  OF  BACTERIOLOGY  IN    JEFFERSON    MEDICAL  COLLEGE  ;    DIRECTOR  OF  THE 
CLINICAL   LABORATORY  OP  THE  PHILADELPHIA  GENERAL  HOSPITAL,  ETC. 

After  Osier's^  careful  studies  of  conditions  resembling  the  one 
about  to  be  described,  and  the  work  of  Lippy,  Wentworth,  and 
others,  cited  by  him,  an  historical  or  pathological  discussion  to  which 
no  new  fact  could  be  contributed  would  be  out  of  place.  As  the 
patient  whose  case  I  wish  to  put  on  record  is  living  and  apparently 
improving,  and  as  the  affection  with  which  she  suffers  is  usually 
chronic,  there  is  no  reason  to  wait  for  an  autopsy  (which  we  are 
bound  to  hope  will  long  be  postponed)  before  reporting  the  clinical 
observation.  Moreover,  single  cases  may  be  of  importance  in  the 
final  classification  of  a  subject  as  yet  very  obscure. 

As  Osier  has  pointed  out,  and  as  we  can  all  recall  as  we  pass  in 
review  our  personal  observation,  either  of  cases  carefully  studied 
and  recorded,  or  of  cases  vaguely  recalled  of  which  no  scientific 
record  was  made,  the  combination  of  enlarged  spleen,  enlarged 
liver  and  blood  changes  of  an  anaemic  or  chlorotic  type,  is  not 
exceptional,  while  combinations  of  two  of  these  three  factors  are  not 
infrequent.  There  seems,  however,  to  be  among  the  motley  groups 
in  which  these  pathological  factors  are  commingled  in  various 

•  Paper  read  and  patient  presented  before  the  College  of  Physicians  of  Philadelphia,  March 
2,  1904. 

2  Thb  American  Journal  of  the  Medical  Sciences,  1900,  vol.  cxix. ;  Transactions  of  the 
Association  of  American  Physicians,  1902,  vol.  xvll.  pp.  428,  456. 
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sequence  and  degree  one  which  may  be  separated  as  possessing 
certain  additional  characteristic  symptoms  and  of  which  Lichty^ 
in  a  recent  literary  study  could  find  record  of  only  34  cases 
sufficiently  described.  To  this  group  of  cases  Osier  would  aflfix 
and  restrict  the  designation  ancemia  splenica,  and  even  ancemia 
splenica  chronica.  Of  its  earliest  stages  little  is,  or  from  its  nature  is 
likely  to  be,  known;  of  its  intermediate  stages  much  has  been 
written;  and  to  its  late  stages  the  name  of  Banti's  disease  has  been 
given.  If  we  accept  Osier's  definition  in  its  entirety,  the  case  to  be 
reported  does  not  fall  within  the  group  he  has  erected ;  for  he  insists 
on  an  unknown  etiology,  especially  excluding  malaria  and  syphilis. 
On  the  other  hand,  while  there  is  no  diminution  of  leukocytes,  the 
enormous  size  of  the  spleen,  the  peculiar  pigmentation  of  the  skin, 
the  pulmonary,  nasal,  and  gastrointestinal  hemorrhages,  the  appa- 
rently secondary  character  of  the  hepatic  involvement,  the  diminu- 
tion of  erythrocytes,  and  the  low  haemoglobin  content  of  the  blood, 
tally  precisely  with  Osier's  description. 

The  blood  was  carefully  studied  by  competent  observers  without 
finding  parasites  until — following  the  administration  of  quinine — 
it  was  again  examined  by  Dr.  Rosenberger,  who  succeeded  in 
demonstrating  an  organism  of  a  type  not  common,  at  least  in  the 
United  States.  Several  interesting  diagnostic  queries  thus  arise.  In 
the  absence  of  the  discovery  of  the  organism,  would  the  case  have 
come  into  Osier's  group,  and  is  it  now  to  be  excluded?  Is  it  possible 
that  in  any  large  number  of  the  recorded  cases  examination  at  an 
earlier  stage — for  our  case  is  probably  of  not  more  than  two  years' 
duration — would  have  revealed  malarial  parasites  ?  Is  it  possible 
that  in  recorded  cases  in  which  the  parasite  is  said  to  have  been  ab- 
sent, and  in  which  no  distinct  history  of  malaria  was  given,  adminis- 
tration of  a  sufficiently  active  salt  of  quinine  would  have  driven  para- 
sites into  the  peripheral  circulation,  where  they  could  have  been 
found  ?  I  can  have  no  definite  answer  to  propose  to  these  queries,  and 
I  have  not  studied  all  the  recorded  cases  with  sufiicient  critical  minute- 
ness to  hazard  a  guess.  I  am  satisfied  that  in  very  many  cases,  cer- 
tainly in  those  in  which  Osier  reports  its  absence,  malaria  was  not 
present.  But  are  we  to  be  restricted  entirely  to  an  etiological  diagnosis 
in  this  obscure  condition,  as  we  are  properly  restricting  ourselves 
wherever  possible  ?  Are  we  at  all  sure  that  all  the  accepted  cases  have 
one  and  the  same  etiology  ?  If  a  multiple  etiology  be  permissible,  why 
draw  the  line  at  malaria  ?  except  it  be  on  the  same  principle  as 
Dickens'  barber,  who  remarked  to  a  man  whom  he  had  declined  to 
shave,  that  "the  line  'ad  to  be  drawn  somewhere,  and  he  drew  it  at 
coal  'eavers."  In  Lichty's  tables  the  line  is  not  drawn  at  the  humble 
Plasmodium  or  even  at  less  respectable  germs.    He  includes  7  cases 

1  Journal  of  the  American  Medical  Association,  February  20,  1904,  p.  528.    Eshner's  case  is 
not  included  in  this  list,  and  probably  others  might  be  added. 
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of  malaria  and  2  of  syphilis.  I  quote  in  summary  the  other  features 
of  his  analysis.  Twenty-six  cases  were  males,  8  females;  the  average 
age  was  thirty-six  years.  Melanoderma  was  present  in  17  cases. 
Splenic  enlargement  was  the  most  prominent  feature  in  all,  and 
anaemia  the  next.  Hemorrhage  occurred  in  24.  Haemoglobin 
averaged  47  per  cent.;  the  red  cells,  3,293,000;  white  cells,  5594. 
Excluding  2  cases  in  which  there  was  leukocytosis,  the  leukocytes 
averaged  4381.  The  liver  was  enlarged  in  16  cases,  small  in  1. 
Ascites  was  present  in  7,  swelling  of  feet  and  legs  in  9,  glandular 
enlargement  in  3,  gastrointestinal  symptoms  in  8,  and  cardiac  mur- 
murs, generally  hsemic,  in  11.  In  only  2  cases  was  there  albumin,  a 
trace,  while  the  1  reported  by  Lichty  had  considerable  at  times,  as 
well  as  pus  and  casts.  Of  25  cases  treated  medically,  only  5  recov- 
ered, 12  were  improved,  and  7  died,  hemorrhage  having  been  the 
commonest  cause.  Operation  was  performed  in  8  cases,  with  5 
recoveries  and  3  deaths. 

I  may  also  note  at  this  point  that  even  in  Osier's  own  series  of  18 
cases,  malaria  had  been  present  in  5.  Osier  excludes  it  as  a  factor 
in  the  splenic  anaemia,  however,  on  the  ground  of  time.  In  3  of  the 
patients  (aged  forty  years,  fifty-six  years,  and  thirty  years)  the 
infection  was  in  childhood;  in  only  2  was  it  in  adult  life — in  1,  twelve 
years,  in  the  other  eighteen  years  before  the  onset  of  the  present 
illness.  In  view  of  the  tendency  of  the  malarial  organism  to  lie 
dormant  for  long  periods,  possibly  in  the  spleen,  possibly  in  the 
bone-marrow,  possibly  elsewhere,  in  an  unknown  stage,  and  over 
many  years — more  than  twenty  years  in  1  of  my  cases  of  chronic, 
recurrent  malaria — can  we  be  sure  that  this  admitted  infection  was 
devoid  of  moment  in  the  cases  reported  ?  It  is  true  that  in  cases 
of  prolonged  malarial  infection  (and  such  was  the  fact  in  the  in- 
stance I  have  referred  to)  paroxysms  of  various  kinds  are  usually 
manifested  with  some  kind  of  periodicity — recurring  annually  or 
semi-annually,  as  a  rule — and  that  well-timed,  persistent  search  in 
the  peripheral  blood,  especially  if  the  patient  be  placed  under  the 
influence  of  quinine,  iron,  or  residence  at  an  altitude,  will  eventually 
find  the  organism.  Nevertheless,  in  my  case  of  long-standing 
malarial  infection,  there  were  many  successive  months  when  organ- 
isms were  invisible  to  almost  daily  search  in  the  peripheral  blood, 
and  others  have  had  similar  experience.  Thus  the  possibility  of 
the  existence  of  malarial  infection,  despite  the  failure  of  good 
observers  to  discover  the  organisms,  must  be  admitted;  and  with 
this  admission,  until  a  definite  etiology  is  established  for  the 
anaemia  splenica  of  Osier,  cases  conforming  clinically  to  the  type 
may  usefully  be  studied  together. 

Osier's  definition  is:  "A  chronic  affection,  probably  an  intoxica- 
tion of  unknown  origin,  characterized  by  a  progressive  enlargement 
of  the  spleen,  which  cannot  be  correlated  with  any  known  cause,  as 
malaria,  leukaemia,  syphilis,  cirrhosis  of  the  liver,  etc.   (primary 
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splenomegaly);  anaemia  of  a  secondary  or  chlorotic  type  (leuko- 
penia), a  marked  tendency  to  hemorrhage,  particularly  from  the 
stomach,  and  in  many  cases  a  terminal  stage  with  cirrhosis  of  the 
liver,  jaundice,  and  ascites  (Banti's  disease)." 

The  case  history  of  my  patient,  condensed  from  Dr.  Slifer's  ward 
notes,  may  be  given  briefly: 

Summary.  History  of  chills  and  fever  in  Italy  two  and  a  half  years 
■ago.  Irregular  fever,  subsiding  in  hospital  (acute  bronchopneu- 
monia); greatly  enlarged  spleen  and  liver;  melanoderma;  hsemic 
murmur;  nasal,  pulmonary,  and  gastrointestinal  hemorrhages; 
marked  anaemia  with  low  haemoglobin  content;  variable  leukocyte 
count;  malarial  organisms  found  with  difficulty  and  only  after  the 
administration  of  quinine. 

Maria  B.,  the  patient  herewith  exhibited,  is  said  to  be  fourteen 
years  of  age,  but  appears  to  be  older.  Although  well  developed 
and  of  Italian  race,  she  has  not  yet  menstruated.  As  she  cannot 
speak  English  and  an  intelligent  interpreter  was  lacking,  little 
could  be  gleaned  in  the  way  of  history  or  subjective  symptoms 
when  she  was  admitted  to  the  Philadelphia  General  Hospital  on 
December  12,  1903.  She  had  at  that  time  a  slight  fever,  with  pain 
in  the  chest  and  cough,  accompanied  with  expectoration  of  blood- 
tinged  mucus;  and  physical  examination  revealed  signs — scattered 
areas  of  dulness,  harsh  breathing,  subcrepitant  rales,  and  friction 
sounds — that  warranted  a  diagnosis  of  (influenzal  ?)  bronchopneu- 
monia, with  concomitant  pleurisy.  The  Widal  reaction  was  not 
manifested  in  the  blood  or  the  diazo  reaction  in  the  urine,  tubercle 
bacilli  were  absent  from  the  sputum,  which  contained  pneumococci, 
staphylococci,  and  streptococci.  Enlargement  of  the  spleen  and 
enlargement  of  the  liver  were  noted,  as  well  as  the  presence  of  a 
faint  systolic  murmur  at  both  base  and  apex  of  the  heart.  Malarial 
organisms  were  looked  for  and  not  found.  The  course  toward 
recovery  (of  the  acute  attack)  was  uneventful.  As  cough,  pain,  and 
fever  subsided,  attention  was  given  to  the  chronic  conditions,  and 
the  outlines  of  spleen  and  liver  carefully  delimited  by  palpation  and 
percussion.  The  lower  border  of  the  spleen  was  found  to  extend 
two  inches  to  the  right  of  the  median  line  and  three  inches  below  the 
umbilicus.  Thence  the  right  border  ran  in  a  diagonal  line  toward 
the  costal  margin,  which  it  cut  one  and  a  half  inches  to  the  right  of 
the  left  mammillary  line.  Above  the  costal  border  percussion  flat- 
ness extended  to  the  fifth  interspace  in  the  mammillary  line,  to  the 
sixth  in  the  midaxillary  line,  and  in  the  posterior  axillary  line  to  the 
lower  border  of  the  scapula  in  rest.  The  upper  posterior  corner  of 
the  splenic  flatness  was  on  the  line  of  the  upper  border  of  the  sixth 
dorsal  vertebra,  one  inch  to  the  left  of  the  middle  line  of  the  back; 
thence  the  line  extended  diagonally  forward  to  the  posterior  axillary 
line,  which  it  cut  at  the  margin  of  the  ribs,  there  merging  into  the 
posterior  border  of   the  abdominal  mass  outlined  by  palpation. 
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The  liver  was  found  by  percussion  to  reach  to  the  eighth  dorsal 
spine  superiorly,  inferiorly  to  the  twelfth.  Anterioriy  the  liver  flat- 
ness in  the  mammillary  line  reached  from  the  upper  border  of  the 
fifth  rib  to  a  line  one  and  a  half  inches  below  the  costal  margin.  By 
palpation  the  liver  was  found  to  extend  across  the  epigastrium  as  far 
as  the  right  or  anterior  border  of  the  spleen,  when  it  apparently  sank 
below  the  latter  organ,  which  could  be  grasped  separately.  The 
abdomen  as  a  whole  was  somewhat  distended,  the  superficial  veins 
well  marked;  there  was  no  ascites;  the  conjunctivae  were  slightly 
icteroid.  The  patient,  as  may  be  seen,  is  of  dark  skin,  but  has  a 
deep  red — not  cyanotic — flush  on  both  cheeks ;  the  lips  are  of  a  good 
red  color.  Small  pigmented  areas  are  found  over  the  entire  body — 
the  face,  the  neck,  the  thorax,  the  back,  the  arms,  the  abdomen,  the 
legs,  the  soles  of  the  feet.  They  vary  in  size  from  a  pinhead  to  an 
irregular  oval,  whose  long  diameter  may  be  one-half  inch,  and  in 
hue  from  light  yellow  almost  to  black.  The  prevailing  shade  is  a 
deep  brown.  On  admission  a  history  of  constipation  was  given, 
but  this  symptom  was  absent  while  in  the  hospital  ;  the  bowel 
movements  on  admission  being,  indeed,  liquid  and  of  a  light  color. 

January  3,  1904.  The  patient  had  a  slight  hemorrhage  from 
the  nose,  which  was  followed  by  haemoptysis,  cough,  and  expec- 
toration of  blood,  mostly  bright  red  and  frothy,  though  some  clots 
were  found. .  She  did  not  complain  of  pain.  Following  the  hemor- 
rhage the  pulse  was  rapid  and  rather  weak  and  the  area  of  splenic 
dulness  seemed  to  be  perhaps  slightly  decreased.  Five  days  later 
the  patient  coughed  up  during  the  night  about  eight  ounces  of 
blood  of  a  bright-red  color,  with  a  few  small  clots.  In  the  morning 
epistaxis  occurred,  and  the  following  night  there  was  vomiting  of 
about  three  ounces  of  partially  clotted  blood. 

On  January  10th  the  patient  passed  by  bowel  about  six  ounces 
of  bloody  fluid,  described  in  the  ward  notes  as  "mostly  pure  blood, 
liquid  and  dark  in  color." 

Examinations  of  the  blood  from  the  finger  and  of  the  urine  were 
made  from  time  to  time,  some  of  which  may  be  quoted. 

December  19,  1903.  The  urine  was  amber  in  color;  acid  in  reac- 
tion; specific  gravity  1016;  sugar  absent;  trace  of  albumin  present; 
no  casts  found. 

January  21,  1904.  The  urine  was  reddish  brown  in  color;  acid 
in  reaction;  specific  gravity  1014;  sugar  absent;  albumen  absent; 
no  blood;  no  casts. 

December  12,  1903.  Haemoglobin,  59  per  cent.;  red  blood  cells, 
1,890,000;  white  blood  cells,  23,450  (acute  bronchopneumonia  in 
active  progress).  Differential  count  of  200  leukocytes  :  small 
lymphocytes,  13.5  per  cent.;  large  lymphocytes,  8.5  per  cent.; 
polymorphonuclears,  77.5  per  cent.;  basophile,  0.5  per  cent.  An 
occasional  megaloblast  was  observed;  no  malarial  parasites  demon- 
strable (Drs.  Calhoun,  J.  C.  Da  Costa,  Jr.). 
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January  1,  1904.  Haemoglobin  63  per  cent.;  red  blood  cells, 
2,290,000;  white  blood  cells,  14,000  (acute  bronchopneumonia 
subsiding);  no  malarial  parasites  (Dr.  J.  C.  Da  Costa,  Jr.).  Widal's 
reaction,  using  dilution  of  1:  40,  was  negative  in  thirty  minutes  (Dr. 
Calhoun). 

Failing  to  find  malarial  organisms  it  was  decided,  nevertheless,  to 
begin  treatment  with  the  double  hydrochlorate  of  quinine  and  urea, 
with  the  hope  that  this  might  perhaps  disturb  existing  conditions 
in  such  a  way  that  parasites  might  be  found  peripherally  in  accord- 
ance with  an  old  clinical  observation  that  in  cases  of  latent  malaria 
removal  to  a  mountainous  district  or  the  administration  and  with- 
drawal of  quinine  would  in  many  cases  cause  the  development  of 
frank  paroxysms  of  ague.^  Whether  for  this  reason  or  for  some 
other,  Dr.  Rosenberger's  observation  now  detected  the  malarial 
organism. 

\Uh.  Haemoglobin,  34  per  cent,  (following  hemorrhage) ;  red 
blood  cells,  1,280,000;  white  blood  cells,  10,400;  nucleated  reds 
present  (Dr.  Calhoun).  Differential  count  of  whites:  polynuclear, 
90  percent.;  lymphocytes,  6.5  per  cent. ;  hyal.ne,  1.5;  eosinophiles, 
2  per  cent.;  microcytes,  macrocytes,  poikilocytes  present;  also  a 
few  macroblasts,  normoblasts,  and  phantom  reds;  parasites  present 
(Dr.  Rosenberger). 

22d.  Haemoglobin,  46  per  cent.;  red  blood  cells,  2,640,000; 
white  blood  cells,  7420  (after  subsidence  of  acute  bronchopneu- 
monia) ;  parasites  present. 

2Qth.  Haemoglobin,  48  per  cent.;  red  blood  cells,  2,690,000; 
white  blood  cells,  7800;  nucleated  reds  present;  parasites  present 
(Dr.  Calhoun). 

The  further  description  of  the  blood  will  be  found  in  Dr.  Rosen- 
berger's report  herewith  appended. 

Quinine  having  been  withdrawn,  treatment  with  arsenic  was  be- 
gun, Fowler's  solution  being  pushed  apparently  to  the  point  of  toler- 
ance as  manifested  by  cedema  of  the  eyelids  and  face.  The  dose,  how- 
ever, at  which  this  symptom  occurred  was  very  small,  about  10 
minims  three  times  daily.  The  arsenic  was  intermitted  for  a  week, 
and  then  resumed,  when  after  a  few  days  of  small  doses  the  recur- 
rence of  oedema  was  noticed.  Arsenic  was  then  withdrawn  entirely 
and  remembering  an  old  observation  by  J.  M.  Da  Costa  on  the 
effect  of  ergot  in  diminishing  malarial  spleens,  this  drug  was 
given  in  ascending  doses,  beginning  with  ten  drops  of  the  fluid 
extract  and  reaching  thirty  drops  three  times  daily,  ffidema,  how- 
ever, continued  to  recur  and  disappear  during  the  administration 
of  ergot,  and  it  was  then  concluded  that  this  was  a  phenomenon 
of  the  case  itself,  having  no  relation  to  the  administration  of  drugs. 

>  I  first  read  of  this  fact  in  Archibald  Billings'  First  Principles  of  Medicine,  London,  1838, 
p.  218  ;  sixth  edition,  1868,  p.  433. 
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To  test  the  point  the  ergot  was  suspended  and  arsenic  again  given, 
the  oedema  continuing  to  appear  and  disappear  during  the  per- 
sistent administration  of  arsenic  and  during  the  withdrawal  of 
arsenic.  As  the  hemorrhages  ceased  and  the  patient  began  to 
gain  in  strength  an  x-ray  picture  was  made.  The  patient  was  not 
at  all  incommoded  by  the  examination,  and  the  thought  was  sug- 
gested of  attempting  to  use  the  therapeutic  influence  of  the  rays. 
She  was  accordingly  treated  twice  weekly  by  Dr.  Johnson  with 
Roentgen  radiations  from  a  low-vacuum  tube  at  a  distance  of  twelve 
inches  from  the  spleen;  the  period  of  exposure  at  first  being  five 
minutes,  gradually  increased  to  ten  minutes.  In  addition,  our 
object  being  not  a  therapeutic  study,  but  an  attempt  to  help 
the  patient  if  possible,  treatment  with  quinine  and  urea  hydro- 
chlorate  was  resumed,  15  grains  being  given  by  hypodermic  injec- 
tion daily,  with  instruction  to  cease  when  symptoms  of  cinchonism 
should  be  manifested.  These  have  not  appeared  up  to  date,  but 
the  injections  have  nevertheless  been  discontinued  on  account  of 
the  local  pain  caused,  and  the  drug  is  given  by  the  mouth  instead. 
In  this  connection  W.  J.  Morton's  observations  on  the  therapeutic 
value  of  "  internal  fluorescence"  through  conjoint  use  with  Roent- 
genism  of  quinine,  fluorescin,  sesculin,  etc.,  are  to  be  remembered. 
Whether  from  rest,  from  nutrition,  from  x-rays,  from  ergot,  from 
arsenic,  from  quinine,  or  from  all  these  combined,  or  despite  them, 
a  great  improvement  has  taken  place  in  the  condition  of  the  patient. 
She  is  bright  and  cheerful;  hemorrhages  have  not  recurred  since 
the  date  last  noted,  and  the  spleen  and  liver  have  diminished  in  size 
to  the  extent  shown  by  the  markings  herewith  exhibited,  by  which 
it  will  be  seen,  to  be  brief,  that  the  outer  border  of  the  spleen  has 
receded  about  two  inches  all  around  from  the  previous  abdominal 
markings  and  that  the  liver  extends  but  seven-eighths  of  an  inch 
below  the  border  of  the  ribs  instead  of  one  and  a  half  inch  as  pre- 
viously. Unfortunately  our  therapeutic  observation  cannot  be 
continued,  as  the  Immigration  Commissioners  claim  the  girl,  as  a 
public  charge,  for  return  to  Italy. 

The  report  of  the  blood  examinations  by  Dr.  Rosenberger,  and 
his  comments  thereon,  follow: 

January  \4dh.  The  blood  was  thin,  watery,  pale,  and  of  retarded 
coagulability.  In  the  fresh  state  the  erythrocytes  were  irregular 
in  size  and  shape;  microcytes,  macrocytes,  poikilocytes,  nucleated 
forms  (normoblasts  and  macroblasts)  and  a  few  pale  or  indistinct 
cells  were  present.  There  was  no  apparent  increase  of  white  cells, 
and  the  polymorphonuclear  form  was  the  most  prominent. 

In  the  preparation  were  a  number  of  small  bodies,  some  circular, 
some  slightly  oval.  Some  of  these  bodies  were  slightly  granular, 
though  most  were  hyaline.  A  few  contained  small  fine  pigment 
granules  in  an  amotile  state;  some  were  intracellular,  while  the 
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greater  number  were  extracellular.  Haemoglobin,  34  per  cent. 
(Dare's  hsemoglobinometer) ;  erythrocytes,  1,280,000;  leukocytes, 
10,400  (Dr.  Calhoun). 

Spreads  were  stained  with  Ehrlich's  triple  mixture,  some  with 
Wright's,  and  others  with  Jenner's  stain.  A  differential  count  of 
the  leukocytes  resulted  as  follows:  polymorphonuclear,  90  per 
cent.;  lymphocytes,  6.5  per  cent.;  hyaline  cells,  1.5  per  cent.;  eosino- 
philes,  2  per  cent. 

In  these  stained  preparations  the  bodies  above  referred  to  were 
plainly  visible,  mostly  extracellular  and  possessing  a  finely  granu- 
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a.  Megalocytes.  6.  Poikilocytes.  c.  Normoblasts,  d.  Megaloblasts.  e.  Intracellular 
parasites.  /.  Extracellular  parasite  suggestively  crescentic.  g.  Blood  platelet*,  h.  Deformed 
erythrocyte,    i.  Microcytes. 

lar,  faintly  reticulated  appearance.  Ross'  method  was  also  used 
to  demonstrate  the  parasites  with  success.  Suggestively  crescentic- 
shaped  bodies  were  present. 

2Qth.  At  this  examination  the  blood  presented  the  same  inter- 
esting features. 

In  fresh  preparations  were  the  small  hyaline  bodies  as  noted 
in  the  first  specimen,  several  of  which  were  slightly  motile. 

There  were  few  poikilocytes;  an  occasional  nucleated  red  cell 
(normoblast)  and  a  few  phantom  cells  were  still  present,  as  well  as 
the  condition  of  microcytosis  and  macrocytosis.  In  spreads  prepared 
with  Wright's  stain  the  bodies  were  evident;  in  some  there  was  a 
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background  or  matrix  staining  an  extremely  delicate  or  pale  blue. 
Haemoglobin,  45  per  cent.  (Dare's  hsemoglobinometer) ;  erythro- 
cytes, 2,640,000;  leukocytes,  7420  (Dr.  Calhoun).  Differential 
count  of  leukocytes  was:  polymorphonuclear,  77.5  per  cent.; 
lymphocytes,  14  per  cent.;  hyaUne  cells,  5.5  per  cent.;  eosino- 
phils, 2.5  per  cent.;  basophiles,  0.5  per  cent. 

In  one  or  two  hyaline  cells  an  apparent  nucleolus  was  situated 
eccentrically.  Only  two  normoblasts  were  found  in  each  of  several 
spreads  examined. 

23d.  Spreads  of  the  blood  were  made  at  twelve  o'clock  (noon), 
2  P.M.,  4  P.M.,  and  6  p.m.  In  the  fresh  condition  a  few  spherical 
hyaline,  sluggish  bodies  were  seen  in  each  preparation.  There 
seemed  to  be  no  increase  in  number  in  the  succeeding  examina- 
tions. 

27^^.  The  blood  obtained  upon  this  date  differed  in  no  respect 
from  that  taken  four  days  previously.  The  bodies  were  clearly 
hyaline  in  the  fresh  blood,  and  in  the  stained  spreads  a  few  were 
seen  intracellularly  and  faintly  pigmented. 

The  irregularity  in  the  size  of  the  erythrocytes  still  persisted, 
while  an  occasional  normoblast  was  seen.  Apparent  vacuolation  of 
the  red  cells  was  also  observed.  Haemoglobin,  47  per  cent.  (Dare's 
haemoglobinometer) ;  erythrocytes,  2,240,000;  leukocytes,  6600. 
Differential  count  of  the  leukocytes  was:  polymorphonuclear,  66 
per  cent. ;  lymphocytes,  25.5  per  cent. ;  hyaline  cells,  6.5  per  cent. ; 
eosinophiles,  2  per  cent.  None  of  the  leukocytes  contained  pig- 
ment granules. 

SOth.  Spreads  made  upon  this  date  contained  the  same  bodies  in 
about  the  same  condition  as  in  the  previous  examinations,  mostly 
oval  and  extracellular,  but  a  few  were  intracellular.  Microcytes 
and  macrocytes,  phantom  cells,  apparently  vacuolated  erythrocytes, 
and  an  occasional  normoblast  were  demonstrable.  A  few  erythro- 
cytes were  seen  taking  the  form  of  a  four-leafed  clover. 

Some  brief  comment  may  be  made  upon  the  findings  as  thus 
detailed  and  as  exhibited  in  the  slides  now  under  the  microscopes. 

Our  blood  picture  may  be  summarized  as  follows:  haemoglobin, 
below  50  per  cent.;  erythrocytes,  averaging  2,000,000;  leukocytes, 
averaging  between  7000  and  8000;  poikilocytosis,  microcytosis, 
and  macrocytosis,  presence  of  normoblasts,  a  few  megaloblasts, 
phantom  cells,  and  the  appearance  of  small,  oval,  circular  intra- 
cellular and  extracellular  bodies,  which,  in  a  small  number,  are 
very  lightly  pigmented. 

In  most  respects  the  blood  changes  here  recorded  resemble 
those  of  Banti's  disease  or  splenic  anaemia,  the  chief  differences 
being  in  the  small  number  of  nucleated  reds  found  in  this  case  and 
the  absence  of  marked  leukopenia.  The  low  percentage  of  haemo- 
globin, the  small  number  of  erythrocytes,  the  presence  of  poikilo- 
cytes,  microcytes,  macrocytes  and  phantom  cells,  all  point  to  this 
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malady.  Also  the  hsematemesis  and  enterorrhagia  are.  symptoms 
which  clinically  suggested  Banti's  disease.  These  latter  conditions 
may  have  arisen  from  pressure  bringing  about  congestion  as  a 
result  of  enlargement  of  the  spleen.  It  is  possible  that  we  may  be 
dealing  with  both  maladies — i.  e.,  Banti's  disease  and  malaria. 

In  morphology,  the  small  bodies  while  not  conforming  to  a  typical 
malarial  parasite,  may  represent,  as  Manson  says,  "moribund 
or  fragmented  forms."  (These  are  mechanically  freed  parasites 
expressed  from  blood  corpuscles  by  the  compression  to  which  the 
blood  is  subjected  between  slip  and  cover  glasses.  Frequently, 
these  artificially  freed  parasites  are  broken  into  small  fragments, 
and  becoming  free  in  the  liquor  sanguinis,  assume  a  spherical  or 
disk-like  form.  The  protoplasm  becoming  diffluent,  the  pigment 
is  resolved  into  a  number  of  minute  dust-like  particles  possessing 
active  brownian  movement.)  The  intracellular  forms  are  no 
doubt  malarial  parasites. 

Golgi  describes  as  quinine  forms  of  the  malarial  parasite  cer- 
tain rounded,  immobile  bodies  with  clumped  pigment  and  sharp 
irregular  outline,  and  deformed  segmenting  bodies  deficient  in  the 
number  of  spores. 

Ewing  has  observed  in  cinchonized  cases  half-grown  forms 
numerously  subdivided  and  deficient  in  chromatin. 

That  these  bodies  are  piroplasma  (Leishman-Donovan)  seems 
doubtful,  as  the  latter  possess  a  micronucleus  and  macronucleus, 
are  extremely  small,  are  rarely,  if  ever,  situated  intracellularly 
(red  cells),  and  are  never  found  in  the  peripheral  circulation. 

According  to  most  observers,  the  leukocytes  in  malaria  do  not 
increase  in  number,  usually  remaining  below  10,000,  and  the  poly- 
nuclear  cells  are  most  numerous  in  differential  counts  made. 

Lymphocytosis  may  also  occur  in  some  cases.  In  pernicious 
malaria  as  low  as  40  per  cent,  of  polynuclear  cells  has  been  found 
by  Bastianelli. 

Various  changes  in  the  erythrocytes  have  been  noticed  by  many 
observers.  Oligocythsemia,  erythropyknosis,  granular  degenera- 
tion, as  well  as  phantom  cells,  macroblasts  and  microblasts  have 
been  observed.  Ewing  states  that,  as  a  rule,  in  cases  of  moderate 
severity  there  are  changes  in  the  red  cells  as  noted  in  secondary 
anaemia.     Haemoglobin  is  also  lowered  in  percentage. 

In  the  case  herein  reported,  there  was  never  what  might  be 
called  a  marked  leukocytosis,  no  lymphocytosis,  nor  was  there 
ever  evidence  of  pigment  or  the  presence  of  any  of  the  parasites 
in  any  of  the  leukocytes. 

Throughout  the  differential  counts  made  the  polynuclear  forms 
were  most  abundant.  An  occasional  nucleolus  eccentrically  situated 
in  one  or  two  hyaline  cells,  and  buds  of  protoplasm  from  lympho- 
cytes were  present.  Occasionally  a  cell,  reacting  like  a  plasma 
cell,  was  found.    The  red  cells  in  the  first  count  were  slightly  less 
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than  2,000,000;  in  the  second  and  third  counts  there  were  be- 
tween 2,000,000  and  3,000,000.  Large  clusters  of  small,  irregu- 
larly oval  granular  bodies,  some  reacting  positively  to  the  basic 
dye,  others  to  the  acid  dye;  some  intracellular  and  others  extra- 
cellular, represented  in  all  probability  degenerating  blood  platelets. 
They  were  in  excessive  numbers. 


THE  LEUKOCYTOSIS  OF   PREGNANCY,  OF   THE 
PUERPERIUM,  AND  OF  ECLAMPSIA. 

By  Ralph  Waldo  Lobenstine,  M.D., 

RESIDENT    PHYSICIAN    OF   THE    SLOANE    MATEKNITT    HOSPITAL,    NEW    YORK    CITY. 

Despite  the  numerous  observations  already  published  upon  the 
leukocytosis  of  pregnancy  and  of  the  puerperium,  it  has  seemed  to 
us  permissible  to  add  our  results  to  those  of  others,  because  of  the 
very  considerable  variation  in  the  reports  of  the  different  observers 
and  because  we  wished  to  establish,  for  ourselves,  a  definite  basis 
for  the  estimation  of  the  leukocytosis  of  eclampsia. 

L  The  Leukocytosis  of  Pregnancy.  The  results  given  below 
are  based  upon  50  cases  in  the  ninth  month  of  pregnancy: 

Average  count 10,600 

Highest  count 18,400 

Lowest  count 5,400 

Average  in  primiparse 11,854 

Average  in  multiparae 9,346 

Absence  of  leukocytosis 9 

These  counts  were  all  taken  on  patients  who  were  perfectly 
normal  and  were  made  from  four  to  five  hours  after  the  mid-day 
meal,  in  order  to  eliminate,  as  far  as  possible,  the  question  of 
digestive  leukocytosis. 

Digestive  Leukocytosis  in  the  Ninth  Month  of  Pregnancy.  It  has 
been  claimed  by  at  least  one  observer,  Rieder  (Ewing),  that  in  the 
ninth  month  of  pregnancy  there  exists  not  only  no  digestive  leu- 
kocytosis, but  an  actual  decrease  in  the  leukocytes. 

In  20  cases  studied  by  us  the  following  results  were  obtained : 

Digestive  leukocytosis in    13  cases. 

No  change in      1  case. 

An  actual  decrease in     6  cases. 

These  counts  were  made  one  hour  before  and  three  hours  after  the 
mid-day  meal. 

2.  The  I>eukocytosis  of  the  Puerperium.  The  results  given 
below  are  based  upon  50  cases  on  the  third  day  of  the  puerperium. 
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These  cases  all  ran  normal  temperatures  throughout,  and  at  no  time 
was  there  odor  to  the  lochia: 

Average  count 12,400 

Highest  count 20,400 

Lowest  count 5,600 

Average  in  primiparse 13,200 

Average  in  multiparse 11,600 

Absence  of  leultocytosis 8 

The  increase  in  the  leukocytes  during  pregnancy  and  the  early 
puerperium  we  believe  to  be  largely  due  to  the  natural  increase  in 
the  metabolic  activity  of  the  body  at  these  periods. 

3.  The  Leukocytosis  in  Eclampsia.  These  results  tabulated 
below  are  based  upon  the  leukocyte  counts  in  14  consecutive  cases 
of  eclampsia  treated  in  this  hospital,  in  the  service  of  Dr.  Edwin  B. 
Cragin,  during  the  past  few  months. 

Inasmuch  as  so  little  work  has  as  yet  been  published  on  this  sub- 
ject, we  give  the  individual  leukocyte  counts  of  each  of  the  14  cases, 
with  a  brief  synopsis  of  each  case.  The  condition  of  the  urine  in  the 
several  cases  has  been  purposely  omitted  as  having  no  direct  bearing 
upon  the  subject  at  hand. 

We  have  divided  these  cases  into  three  groups,  according  to  the 
apparent  degree  of  their  toxicity. 

Group  A  (mild).  Case  1  (History  No.  14110). — Patient  developed 
eclampsia  shortly  after  a  normal  labor.  She  had  six  convulsions  the 
day  after  labor;  her  general  condition,  however,  remaining  good. 
Her  recovery  was  uneventful  from  this  time  on. 

Day  of  disease.  Wtiite  blood-corpuscles.       Temperature. 

1  post-partum 19,000  98°  F. 

2  "  18,200  .                         100 

3  " 16,000                             98 

10  "  13,200                            100.4 

14  " 9,400                             99.6 

Case  2.  (History  No.  14,164). — Patient  also  developed  eclampsia 
a  few  hours  after  labor.  On  the  day  of  delivery  she  had  three  severe 
convulsions.  The  next  day  the  patient  was  quiet  and  conscious. 
Convalescence  soon  set  in. 

Day  of  disease.                              White  blood-corpuscles.       Temperature. 
Delivery 21,600  98.4°  F. 

1  post-partum 15,200  99.2 

2  " 13,400  99 

5  "  8,400  99.2 

Case  3  (History  No.  14236). — ^The  patient  had  four  convulsions 
before  admission.  An  accouchement  force  was  performed.  During 
the  first  day  after  delivery  she  had  nine  convulsions.  Despite  this 
large  number  of  convulsions,  her  general  condition  remained  fairly 
good.  On  the  second  day  she  became  conscious  and  had  no  further 
convulsions.  There  was  marked  improvement  on  the  third  day, 
and  uninterrupted  convalescence  thereafter. 
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Day  of  disease.  White  blood-corpuscles.  Temperature. 

Delivery 17.200  101°  F. 

Ipost-partum 14,600  100.6 

2  "  13,600  99.2 

3  "  21,200  99.8 

6  "  16,400  100 

8  " 12,000  99.2 

10  "  7,300  98.4 

The  temperature  on  the  day  of  delivery  was  reactionary. 

Case  4  (History  No.  14207). — ^The  patient  had  several  convul- 
sions before  admission.  Her  condition  was  very  good  for  an  eclamp- 
tic. She  had  a  normal  labor.  There  were  no  convulsions  after 
delivery.     Recovery  was  rapid. 

Day  of  disease.  White  blood-corpuscle^.  Temperature. 

Delivery.       .......    16,000  99.4°  F. 

Ipost-partum 14,200  99.8 

2  "  11,400  99 

5  " 12,000  98.6 

10  "  8,400  98.6 

This  was  an  especially  mild  case,  and  shows  well  the  low  leuko- 
cytosis in  the  mild  type  of  the  disease. 

Case  5  (History  No.  14026). — ^The  patient  had  six  convulsions 
before  admission.  An  accouchement  force  was  performed.  There 
were  no  convulsions  after  the  delivery.  Although  in  poor  shape  at 
first,  she  showed  good  resistance  and  convalesced  rapidly. 

Day  of  disease.  White  blood-corpuscles.  Temperature. 

Delivery 31,400  99.2°  F. 

Ipost-partum 19,200  99 

3  "  17,400  100.6 

8  " 15,000  100 

11  "  , 12,000  99.6 

20  "  9.000  98.4 

Case  6  (History  No.  14473). — ^The  patient  had  four  convulsions 
before  admission.  An  accouchement  force  was  performed.  No  con- 
vulsions after  delivery.  Patient  had  good  resistance  and  convalesced 
satisfactorily. 

Day  of  disease.                              White  blood-corpuscles.       Temperature. 
Delivery 31.000  100.4°  P. 

1  post-partum 29,800  99.2 

2  "  19,600  99.2 

3  " 14,800  99.8 

I  " 12,600  99 

10  " 9,200  99 

Group  B  (severe).  Case  7  (History  No.  14147). — Patient  had 
several  convulsions  before  admission;  condition  very  toxic;  accouche- 
ment force  was  performed.  She  had  two  convulsions  soon  after 
delivery.  Twenty-four  hours  after  labor  there  was  general  improve- 
ment, and  convalescence  set  in.  There  was,  however,  a  setback  on 
the  fourth  and  fifth  days,  due,  evidently,  to  increased  hepatic  irrita- 
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tion,  as  evidenced  by  severe  pain  in  the  region  of  the  Uver;  nausea 
and  sHght  vomiting  of  coffee-ground  material. 

Day  of  disease.                               White  blood-corpuscles.       Temperature. 
Delivery 28,000  99.8°  F.. 

1  post-partum 26,000  100 

2  " 27,000  100.2 

4  " 45,000  103 

5  " 40,400  99 

6  " 32,200  99.2 

7  "            26,800  99 

8  " 16,600  100 

9  " 12,200  98.4 

12  •• 9,800  98.8 

The  temperature  on  the  fourth  day  post-partum  only  lasted  for 
four  hours  and  was  evidently  due  to  a  sudden,  temporary  increase 
in  the  toxic  symptoms  of  the  patient.  The  uterus  was  normal.  The 
lochia  normal  in  amount  and  without  odor.  The  rise  of  the  leuko- 
cytes on  the  fourth  day  was  due  to  the  aggravated  condition  of  the 
patient. 

Case  8  (History  No.  14341). — The  patient  had  several  convul- 
sions before  admission;  appeared  very  toxic.  An  accouchement  force 
was  performed.  The  following  day  there  was  considerable  improve- 
ment; patient  was  rational  at  times.  The  second  day  there  was 
marked  pain  in  epigastric  region,  with  some  distention.  The  third 
day  patient  appeared  worse;  she  vomited  frequently  small  quantities 
of  coffee-ground  material.  The  fourth  day  the  vomiting  continued, 
but  was  less  severe.  The  sixth  day  there  was  general  improvement, 
with  no  further  vomiting.  From  this  time  on  there  was  steady 
improvement. 

Day  of  disease.  White  blood-corpuscles.       Temperature. 

Delivery.       .       .       .       .       .       .       .    36,000  101°  F. 

1  post-partum 26,600  98.6 

2  " 33,200  100.6 

3  " 32,000  100 

4  "  23,400  99 

6  "  23.600                               99.4 

8  " .  19,000  100 

10  " 14,000                             99.4 

14  " 9,200                             99 

The  temperature  of  the  day  of  delivery  was  a  reactionary  one. 
The  rise  of  leukocytes  on  the  second  day  after  delivery  was  due 
to  an  aggravation  of  the  symptoms. 

Case  9  (History  No.  14374). — ^The  patient  had  five  convulsions 
before  admission.  She  was  in  labor  and  was  delivered  wdth  forceps. 
There  were  nine  convulsions  on  the  first  day  after  labor;  but  there 
were  none  after  that.  On  the  second  day  after  labor,  despite  the 
fact  that  there  were  no  convulsions,  the  patient's  general  appearance 
looked  less  favorable  (this  accounts  for  the  rise  in  leukocytes).  On 
the  third  day  there  was  a  turn  for  the  better,  and  improvement  con- 
tinued uninterrupted. 
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Day  of  disease.                               White  blood-corpuscles.       Temperature. 
Delivery 24,800  99.-1  °  F. 

1  post-partum 25,600  100.2 

2  "  49,800  101 

8  "  31,000  99.2 

4  "  12,600  98.6 

6  "  7,800  98.6 

The  rise  of  temperature  on  the  second  day  was  due  again  to  the 
general  toxic  condition  of  the  patient.  There  were  positively  no 
uterine  symptoms. 

Case  10  (History  No.  14513). — ^There  were  four  convulsions  the 
day  of  admission.  An  accouchement  force  was  performed.  Patient 
looked  very  toxic,  indeed;  she  continued  in  bad  condition  for  the 
following  two  days,  but  then  began  to  improve,  and  convalesced 
satisfactorily. 

Day  of  disease.                               White  blood-corpuscles.       Temperature. 
Delivery 46,000  99.6  o  F. 

1  post-partum 37,600  99.2 

2  "  30,000  99.6 

3  "  27,200  98 

6  •• 16.000  98.4 

8  " 13,800  98.8 

14  '• 7,400  98.8 

This  shows  well  strong  resistance  with  a  high  leukocytosis  in  a 
severe  case. 

Case  11  (History  No.  14183). — ^There  were  several  convulsions 
before  admission.  Patient  lookei  very  badly.  She  was  delivered 
with  forceps.  She  had  no  convulsions  after  delivery,  but  all  active 
treatment  for  two  days  had  to  be  given  with  the  patient  under 
chloroform,  as  her  condition  was  one  of  great  irritability.  Con- 
valescence then  set  in  and  progressed  satisfactorily. 

Day  of  disease.                               White  blood-corpuscles.       Temperature. 
Delivery 19,800  100.8°  F. 

1  post-partum 25,200  98 

2  "  21,000  99.6 

5  " 20,600  99.4 

6  "  18,200  99.2 

7  " 16,200  99.8 

8  "  11,400  100 

12  " 8,400  98 

This  case  is  given  under  "Group  B,"  as  the  patient  was,  for  at 
least  thirty-six  hours,  in  a  critical  condition,  despite  the  relatively 
low  leukocyte  count. 

Case  12  (History  No.  14466). — The  patient  had  a  large  number 
of  convulsions  before  admission.  Her  condition  appeared  very 
grave.  An  accouchement  force  was  performed.  There  were  no  con- 
vulsions after  delivery,  but  for  several  days  the  prognosis  was  very 
uncertain.  By  the  sixth  day  she  began  to  improve  rapidly,  and  was 
discharged  in  good  condition,  although  her  mind  remained  slightly 
clouded 
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Day  of  disease.                               White  blood-corpuscles.       Temperature. 
Delivery 54,000  105°  F. 

1  post-partum 47,000  102 

2  " 43,000  98 

3  " 38,400  100.8 

4  " 34,600  99.2 

5  "  31,200  100 

6  "  24,600  100.2 

8  "  19,000  99.4 

The  temperature  during  the  first  two  days  was  due  to  the  intensity 
of  the  disease.  The  high  leukocytosis  illustrates  well  the  strong 
resistance  of  the  patient. 

Group  C  (very  severe).  Case  13  (History  No.  13975). — The 
patient  was  admitted  in  very  grave  condition.  She  had  several 
convulsions  before  entering  the  hospital  and  appeared  hopeless 
from  the  start.  An  accouchement  force  was  performed.  She  died 
two  days  after  delivery  from  her  toxaemia,  having  had  no  convul- 
sions since  delivery. 

Day  of  disease.                              White  blood-corpuscles.       Temperature. 
DeUvery 19,600  100.2°  F. 

1  post-partum 15,400  99.8 

2  " 13,800  99     ■ 

We  see  here  a  case  with  extreme  toxajmia  and  poor  resistance  and 
a  low  leukocyte  count. 

Case  14  (History  No.  14290). — Patient  came  into  the  hospital 
in  labor.  She  developed  eclampsia  soon  after  delivery.  The  day  of 
delivery  she  had  twelve  convulsions,  and  soon  appeared  deeply 
toxsemic.  On  the  first  day  after  labor  there  were  no  convulsions; 
the  patient  was  conscious  and  appeared  decidedly  improved.  On 
the  second  day  after  labor  she  became  markedly  worse;  there  was 
vomiting  of  blood  and  blood  in  the  stools.  Death  took  place  on  the 
evening  of  the  second  day. 

Day  of  disease.  White  blood-corpuscles.       Temperature. 

Delivery  .........    26,000  106°  F. 

1  post-partum 106,000  99.8 

2  " f45,200)  98.4 

.     t  35,800  I 

Here  we  have  a  patient  with  extreme  toxaemia  and  with  good 
resistance  at  first;  this  resistance,  however,  suddenly  giving  away, 
as  is  shown  by  the  very  rapid  fall  in  the  leukocytes. 

Conclusions.  While  we  appreciate  the  danger  of  drawing  rash 
inferences  from  a  rather  limited  number  of  cases,  still,  we  deem  it 
justifiable  to  formulate  the  following  from  the  cases  cited  above: 

1.  The  toxins  of  eclampsia  cause,  in  most  instances,  a  leuko- 
cytosis.   The  exact  cause  of  this  it  is  as  yet  impossible  to  explain. 

2.  All  things  being  equal,  the  degree  of  the  leukocytosis  seems  to 
depend  very  closely  upon  the  degree  of  toxicity  of  the  patient  (vide 
Cases  Nos.  3,  4,  10,  and  12). 
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3.  The  greater  resistance  of  the  patient,  the  higher  the  leukocytosis 
(vi<le  Cases  Nos.  10  and  12). 

4.  A  sudden  increase  in  the  leukocytes  generally  indicates  an 
aggravation  of  the  disease  in  an  individual  with  good  resistance 
(Cases  Nos.    7,  9,  and  14  shovi^  this  especially  well). 

5.  A  low  leukocyte  count  in  a  highly  toxic  patient  is  of  bad  omen 
{vide  Case  No.  13). 

6.  A  leukocytosis  originally  high  that  falls  rapidly  in  a  badly  toxic 
patient  is  likewise  a  danger  signal  (vide  Case  No.  14). 

7.  There  is  no  direct  relation  between  the  leukocyte  curve  and  the 
temperature  curve. 

Remarks.  1.  These  observations  were  all  made  with  especial 
care,  so  as  to  eliminate  any  errors  of  technique.  In  cases  with  an 
unusually  high  count  the  determination  was  verified  by  a  second 
man, 

2.  These  cases  were  all  devoid  of  the  least  evidence  of  uterine 
infection. 


THE  RELATION  OF  THE  ISLANDS  OF  LANGERHANS  TO 

DISEASES  OF  THE  LIVER,  WITH  SPECIAL  REFERENCE 

TO  CARBOHYDRATE  METABOLISM. 

By  Joseph  C.  Ohlmacher,  M.D., 

PATHOLOGIST    TO    THE    INDEPENDENCE    STATE    HOSPITAL,    FOR    THE    INSANE,    IOWA. 

Warthin,^  reporting  a  case  of  primary  adenocarcinoma  of  the 
gall-bladder  in  which  there  was  marked  involvement  of  the  liver  by 
tumor  secondaries,  directs  particular  attention  to  the  enlargement 
of  the  pancreas  in  the  case.  In  view  of  the  fact  that  there  was  but 
little  evidence  of  inflammation  to  be  found  in  the  pancreas,  he  con- 
cluded that  he  was  dealing  with  a  true  hypertrophy  of  that  oTgan. 
Not  only  does  he  believe  the  condition  to  have  been  a  true  hyper- 
trophy, but  one  compensatory  in  nature,  amending  the  lost  or 
limited  liver  function.  The  islands  of  Langerhans  in  this  pancreas 
were  from  three  to  five  times  their  usual  size. 

A  case  quite  similar  in  anatomical  features  came  to  my  notice  in 
November,  1901.  In  it  the  histological  features  of  the  pancreas  are 
almost  identical  with  those  in  Warthin's  case.  (See  Case  I.)  At  that 
time  my  chief  interests  lay  in  the  consideration  of  the  enlargement 
of  the  islands  of  Langerhans.  These  structures  were  carefully 
measured  in  sections  from  various  parts  of  the  pancreas.  The  con- 
clusions then  reached  concerning  the  true  significance  of  the  hyper- 
trophy of  these  islands  are  herewith  appended.  (See  Conclusions  1 
and  2.)    Nothing  further  was  done  with  this  material  until  recently, 

1  Philadelphia  Medical  Journal,  July  7-14-21, 1900. 
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when  my  interest  was  reawakened  by  finding,  in  one  of  our  Inde- 
pendence Hospital  cases,  an  immense  increase  in  size  of  the  Langer- 
hans*  islands,  the  enlargement  being  apparently  coincident  with  or 
subsequent  to  a  marked  destruction  of  the  liver  parenchyma.  (See 
Case  II.) 

The  study  of  sections  from  the  liver  and  pancreas  from  a  number 
of  cases  which  we  have  had  here  since  July  1,  1902,  also  a  consider- 
able number  of  sections  of  liver  and  pancreas  furnished  me  by  Dr. 
Ludwig  Hektoen  from  cases  in  which  the  liver  showed  more  or  less 
marked  involvement  by  various  disease  processes,  was  now  under- 
taken. An  attempt  will  here  be  made  to  briefly  describe  the  his- 
tological features  of  the  liver  and  pancreas  from  such  cases  as  most 
clearly  illustrate  the  point  I  wish  to  make  concerning  the  true  sig- 
nificance of  the  enlargement  of  the  islands  of  Langerhans.  Only 
the  more  important  anatomical  findings  will  be  given,  together  with 
a  brief  description  of  the  gross  appearance  of  the  liver  and  pancreas, 
in  a  few  cases.  The  Zeiss  micrometer  eye-piece  was  used  in  making 
the  measurements  of  the  islands  of  Langerhans.  At  least  five 
islands  of  varying  sizes  were  measured  in  each  section  and  the 
average  then  obtained.  In  none  of  the  following  cases  was  sugar 
found  in  the  urine: 

Case  I. — Mrs.  L.  T.,  aged  thirty-eight  years.  Admitted  to  the 
service  of  Dr.  T.  J.  Watkins,  Mercy  Hospital,  Chicago,  October  4, 
1901 ;  died  October  9, 1901.  The  immediate  autopsy  was  performed 
by  Dr.  George  de  Tarnowsky,  and  the  material  was  sent  to  the 
Department  of  Pathology,  Northwestern  University  Medical  School, 
where  I  examined  it  under  the  direction  of  Dr.  A.  P.  Ohlmacher. 

Anatomical  Diagnosis.  Primary  adenocarcinoma  of  gall-bladder, 
with  metastases  of  liver,  lungs,  and  abdominal,  cervical,  axillary, 
and  inguinal  lymph  glands;  cholelithiasis;  fatty  myocarditis;  chronic 
parenchymatous  nephritis;  ascites. 

Liver.  The  liver  weighs  nineteen  pounds.  The  surface  is  studded 
with  yellowish  nodules,  varying  in  cross-section  from  the  size  of  a 
split  pea  to  a  half-dollar  piece.  Some  of  the  nodules  present  smooth 
surfaces  and  are  firm;  others  are  softened  and  umbilicated.  The 
liver  cuts  with  increased  resistance.  The  incised  surface  is  studded 
with  large  and  small,  discrete  and  conglomerate  tumor  nodules. 
There  are  many  areas  of  hemorrhagic  softening.  The  bile  channels 
are  dilated  and  apparently  filled  with  bile,  giving  the  liver  substance 
a  greenish-yellow  hue.    The  common  duct  is  patent. 

Histology  of  Liver.  Epithelial  cells  in  gland-like  arrangement, 
separated  by  dense  bands  of  fibrous  tissue  varying  in  width,  are 
found  throughout  the  liver.  Areas  of  necrosis  are  frequent;  hemor- 
rhagic foci  are  also  of  frequent  occurrence  and  widely  separated 
areas  of  liver  cells  are  found.  These  cells  show  more  or  less  degen- 
eration; some  of  them  contain  much  fat  and  practically  all  contain 
bile  pigment.    The  bile  channels  are  dilated  and  filled  with  bile. 
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Pancreas.  The  pancreas  is  large  and  firm.  It  cuts  with  somewhat 
increased  resistance.  The  cut  surface,  however,  shows  no  increase 
of  fibrous  tissue.    The  pancreatic  duct  is  patent. 

Histology  of  Pancreas.  The  interlobular  and  interacinous  tissue 
is  normal  in  amount.  The  acini  are  abundant  and  are  closely  packed 
together.  The  cells  composing  them  show  no  degeneration.  The 
islands  of  Langerhans  are  everywhere  greatly  enlarged  and  well 
defined.  Those  in  the  tail  of  the  pancreas  are  more  abundant  and 
somewhat  larger  than  the  ones  found  elsewhere.  The  cells  compos- 
ing them  are  slightly  more  granular  than  usual.  The  measurements 
of  the  islands  are  as  follows:  largest,  0.4  mm.;  smallest,  0.07  mm.; 
average,  0.255  mm. 

Case  II. — Otto  J.,  aged  sixty-three  years.  Admitted  to  the  Inde- 
pendence State  Hospital,  January  6,  1881;  died  April  19,  1903. 

Anatomical  Diagnosis.  Chronic  valvular  endocarditis;  double 
hydrothorax;  ancient  pleuritis;  diffuse  carcinomatous  infiltration  of 
pylorus,  with  metastases  of  liver,  lungs,  head  of  pancreas,  and 
abdominal  lymph  glands;  cholelithiasis;  obliteration  of  common 
bile  duct;  chronic,  diffuse  nephritis. 

Liver.  The  liver  weighs  2370  grams.  It  is  much  firmer  than 
ordinary.  A  few  large  and  small  tumor  nodules  are  scattered  over 
the  liver  surface,  some  of  them  being  umbilicated.  Hemorrhagic 
foci,  varying  greatly  in  size,  are  also  abundant.  The  liver  cuts  with 
increased  resistance.  The  cut  surface  shows  a  few  illy-defined 
tumor  nodules,  mostly  large,  a  marked  increase  of  fibrous  tissue 
and  many  hemorrhagic  foci.  But  few  lobular  markings  are  to  be 
found.    The  common  duct  is  obliterated. 

Histology  of  Liver.  F^om  various  parts  of  the  liver,  sections  show 
a  very  marked  increase  of  fibrous  tissue,  which  has  a  loose  reticulated 
appearance,  or  occurs  in  dense  bands.  Scattered  here  and  there  are 
epithelial  cells  in  tube-like  arrangement.  No  liver  cells  were  found 
in  any  of  the  sections  examined. 

Pancreas.  The  pancreas  is  somewhat  enlarged  and  quite  firm.  It 
cuts  with  increased  resistance.  Lying  within  the  interlobular  tissue, 
at  the  head  of  the  pancreas,  small,  yellowish  foci  are  seen,  averaging 
about  1  mm.  in  diameter.  The  interlobular  tissue  appears  to  be 
slightly  increased.  Minute,  rounded,  well-defined  foci  are  seen 
within  the  lobules.  (These  small  foci  within  the  lobules,  on  micro- 
scopic examination,  are  seen  to  be  greatly  enlarged  islands  of 
Langerhans.)    The  pancreatic  duct  is  patent. 

Histology  of  Pancreas.  In  the  head  of  the  pancreas  considerable 
increase  of  interlobular  fibrous  tissue  exists  in  places,  thus  destroy- 
ing many  of  the  acini.  In  other  areas  the  interlobular  tissue  is 
normal  in  amount.  The  interacinous  tissue  is  slightly  increased. 
Masses  of  .epithelial  cells,  resembling  those  found  in  the  tumor  of 
the  pylorus,  appear  in  the  interlobular  lymph  channels.  None  of 
these  cells  invade  the  lobules.    In  some  places  the  cells  of  the  acini 
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show  considerable  fatty  degeneration.  The  islands  of  Langerhans 
are  immensely  enlarged.  Some  of  them  are  surrounded  with  quite 
dense  fibrous  tissue  capsules.  The  cells  composing  these  islands  are 
more  granular  than  usual.  There  is  a  slight  proliferation  of  fibrous 
tissue  within  the  interacinous  cell  groups.  Sections  taken  from  the 
body  of  the  pancreas  show  a  slight  increase  of  interlobular  tissue 
everywhere.  The  interacinous  tissue  appears  normal.  No  tumor 
cells  are  found  in  sections  from  this  area.  Here,  as  in  the  head  of 
the  pancreas,  the  islands  of  Langerhans  are  greatly  enlarged. 
Sections  made  from  the  tail  of  the  pancreas  exhibit  the  interstitial 
tissue  normal  in  amount,  In  this  region  the  islands  of  Langerhans 
are  uniformly  larger  and  more  abundant  than  elsewhere.  No 
areas  of  fat  necrosis  are  found.  The  measurements  of  the  islands 
of  Langerhans  are  as  follows:  largest,  0.655  mm.;  smallest, 
0.095  mm.;  average,  0.351  mm. 

Case  IIL — William  R.,  aged  about  fifty  years.  Admitted  to  the 
service  of  Dr.  Fenger,  Presbyterian  Hospital,  Chicago.  Post- 
mortem by  Dr.  Crowder. 

Anatomical  Diagnosis.  Primary  carcinoma  of  gall-bladder;  sec- 
ondary carcinoma  of  liver  and  retroperitoneal  lymph  glands;  chole- 
lithiasis; obliteration  of  common  bile  duct. 

Liver.  "The  liver  is  enlarged  and  firm.  Scattered  over  the  sur- 
face are  large  and  small  tumor  nodules.  The  cut  surface  everywhere 
shows  many  large  and  small  tumor  nodules.  The  interstitial  tissue 
is  seen  to  be  greatly  increased.    Bile  pigment  is  abundant." 

Histology  of  Liver.  Sections  from  various  parts  of  the  liver  show 
well-defined  rounded  areas  of  epithelial  cells  in  gland-like  arrange- 
ment. About  these  areas  fibrous  tissue  is  abundant.  The  inter- 
lobular tissue  is  universally  increased.  The  remaining  columns  of 
liver  cells  are  compressed,  appear  granular,  contain  bile  pigment, 
and  occasionally  considerable  fat.  The  central  veins  and  tributaries 
are  dilated  and  congested. 

Pancreas.  The  pancreas  is  quite  large  and  firm.  It  cuts  with 
increased  resistance.    The  pancreatic  duct  is  patent. 

Histology  of  Pancreas.  In  some  areas  the  interlobular  tissue  is 
greatly  increased,  forming  wide  compact  bands.  The  interacinous 
tissue  is  also  increased,  though  to  a  degree  less  than  the  interlobular 
tissue.  Where  the  fibrous  tissue  is  most  abundant  no  acini  are 
found,  but  an  island  of  Langerhans,  or  frequently  several  Langer- 
hans' islands  closely  packed  together,  still  remain.  These  islands 
are  surrounded  by  dense  fibrous  bands.  The  most  of  the  islands 
throughout  the  pancreas  are  very  large.  In  some  there  is  a  very 
slight  increase  of  fibrous  tissue.  Except  for  this,  and  the  fact  that 
the  cells  composing  them  are  more  granular,  they  appear  normal. 
In  certain  areas  from  various  sections  of  the  pancreas  the  inter- 
lobular tissue  is  not  so  markedly  increased.  The  acini  in  such  areas 
appear  normal,  and  the  fibrous  tissue  around  and  within  the  islands 
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of  Langerhans  is  not  increased.  The  measurements  of  the  islands 
of  I>angerhans  are  as  follows:  largest,  0.57  mm.;  smallest,  0.171 
mm.;  average,  0.335  mm. 

Case  IV. — William  P.,  aged  forty-nine  years.  Admitted  to  the 
service  of  Dr.  James  B.  Herrick,  Cook  County  Hospital,  Chicago. 
Post-mortem  by  Dr.  Hektoen. 

Anatomical  Diagnosis.  Acute,  general  tuberculosis  of  lungs,  kid- 
neys and  retroperitoneal  lymph  glands;  right  fibrinous  pleuritis; 
nodular  sclerosis  of  aorta;  cirrhosis  of  liver;  cholelithiasis;  ascites. 

Histology  of  Liver.  The  interlobular  and  intralobular  tissue  is 
much  increased.  Within  this  tissue  lymphoid  cells  are  abundant. 
The  intercellular  capillaries  are  dilated.  Some  of  the  liver  cells  in 
the  lobules  have  entirely  disappeared.  The  cords  of  liver  cells 
remaining  are  atrophic,  widely  separated,  and  show  a  granular 
degeneration. 

Histology  of  Pancreas.  The  interlobular  and  interacinous  tissue 
is  only  slightly  if  at  all  increased.  A  few  lymphoid  cells  are  present 
in  the  interacinous  tissue.  Many  of  the  groups  of  acini  seem  to  be 
undergoing  a  transition  into  islands  of  Langerhans,  such  as  has  been 
described  by  Lewaschew  and  others.^  Areas  of  post-mortem  diges- 
tion are  seen.  The  islands  of  Langerhans  are  very  prominent  and 
abundant.  The  cells  composing  them  are  large,  closely  packed  and 
granular.  The  capillaries  within  these  islands  are  slightly  dilated. 
The  measurements  of  the  islands  of  Langerhans  are  as  follows: 
largest,  0.341  mm.;  smallest,  0.114  mm.;  average,  0.237  mm. 

Case  V. — Kannute  E.,  aged  seventy  years.  Admitted  to  service 
of  Dr.  Danielson,  Norwegian  Hospital,  Chicago.  Post-mortem  by 
Dr.  H.  G.  Wells. 

Anatomical  Diagnosis.  Advanced,  atrophic  cirrhosis  of  liver; 
primary  carcinoma  and  multiple  adenoma  of  liver;  chronic  inter- 
stitial nephritis;  fibrous  myocarditis;  general  arteriosclerosis;  peri- 
cholecystitis; perityphlitis;  cholelithiasis. 

Histology  of  Liver.  There  is  a  marked  increase  of  interlobular 
tissue,  which  contains  many  lymphoid  cells.  Numerous  small  well- 
defined  areas  of  cells  in  gland-like  arrangement  are  found  in  various 
sections  of  the  liver.  Within  and  about  such  areas  the  liver  cells  are 
destroyed.  The  remaining  liver  cells  are  granular,  and  a  few  show 
fatty  degeneration.  The  bile  ducts  appear  to  be  increased  in 
number.  The  areas  of  cells  found  in  this  liver  which  show  the  gland- 
like arrangement  have  been  described  by  H.  G.  Wells,^  in  this  case, 
as  primary  carcinoma,  and  in  some  of  them  it  is  possible  to  make 
out  a  transition  of  the  liver  cells  into  the  adenomatous  tumor  struc- 
ture Wells  describes. 

Histology  of  Pancreas.  The  interlobular  tissue  appears  about 
normal  in  amount.    The  interacinous  tissue  shows  a  very  slight  and 

'  Opie.    Diseases  of  the  Pancreas,  pp.  81-85. 

■-  TnK  American  Journal  of  the  Medical  Sciences,  No.  3,  vol.  cxxvi.  pp.  403-417. 
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uniform  increase;  it  contains  some  lymphoid  cells.  The  islands  of 
Langerhans  are  prominent,  and  are  closely  packed  with  their  char- 
acteristic cells.  The  lumina  of  many  of  the  acini  are  filled  with 
homogeneous  material  staining  light  red  with  eosin.  The  measure- 
ments of  the  islands  of  Langerhans  are  as  follows:  largest,  0.361 
mm. ;  «mallest,  0.228  mm. ;  average,  0.324  mm. 

Case  VI. — William  Z.,  aged  fifty-three  years.  Admitted  to  the 
service  of  Dr.  Billings,  Presbyterian  Hospital,  Chicago.  Post- 
mortem by  Dr.  Crowder. 

Anatomical  Diagnosis.  Chronic  interstitial  nephritis;  hyper- 
trophic cirrhosis  of  liver  and  spleen;  chronic  localized  peritonitis 
and  perisplenitis;  hydrothorax;  hydropericardium;  ascites. 

Histology  of  Liver.  The  interlobular  tissue  is  markedly  increased ; 
lymphoid  cells  are  abundant.  The  liver  cells  are  atrophic,  granular, 
and  occur  in  small,  isolated  masses. 

Histology  of  Pancreas.  The  interlobular  and  interacinous  tissue 
is  normal  in  amount.  The  islands  of  Langerhans  are  large,  but  not 
very  abundant.  The  cells  composing  them  are  granular  and  closely 
packed.  Areas  of  post-mortem  digestion  are  seen  in  various  parts 
of  the  sections  examined.  The  measurements  of  the  islands  of 
Langerhans  are  as  follows:  largest,  0.304  mm.;  smallest,  0.095  mm. 
average,  0.209  mm. 

Case  VII. — Mary  T.,  aged  seventy  years.  Admitted  to  the  Inde- 
pendence State  Hospital  August  9,  1902;  died  November  14,  1902. 

Anatomical  Diagnosis.  Chronic  endocarditis;  fatty  myocarditis; 
localized,  double,  old  pleuritis;  congestion  of  lungs;  fatty  degenera- 
tion of  liver,  with  slight  cirrhosis;  pericholecystitis;  obliteration  of 
common  bile  duct;  chronic  diffuse  nephritis;  scirrhous  carcinoma  of 
left  breast,  with  extension  into  left  axillary  glands. 

Histology  of  Liver.  The  interlobular  tissue  is  considerably 
increased.  The  central  veins  and  tributary  capillaries  are  much 
engorged  with  blood  and  dilated.  The  liver  cells  are  shrunken, 
granular,  and  those  near  the  periphery  of  the  lobules  are  fatty. 

Histology  of  Pancreas.  The  interlobular  tissue  is  slightly  in- 
creased. In  some  areas  the  interacinous  tissue  is  slightly  increased. 
There  is  much  fat  between  the  lobules.  Here  and  there  numerous 
lymphoid  cells  are  found  in  the  interlobular  tissue.  The  acini  are 
normal  in  appearance.  Most  of  the  islands  of  Langerhans  are 
immensely  enlarged.  The  cells  composing  them  are  granular. 
There  is  no  proliferation  of  fibrous  tissue  within  them.  About  some 
of  these  structures  the  fibrous  tissue  is  considerably  increased.  The 
measurements  of  the  islands  of  Langerhans  are  as  follows :  largest, 
0.608  mm.;  smallest,  0.19  mm.;  average,  0.399  mm.  The  enlarge- 
ment of  the  islands  of  Langerhans  in  this  pancreas  seems  greater 
than  the  involvement  of  the  liver  would  warrant. 

Case  VIII. — Norman  M.,  aged  ninety  years.  Admitted  to  the 
Independence  State  Hospital  August  27, 1896;  died  October  21, 1902, 


ohlmacher:  diseases  of  the  liver.  293 

Anatomical  Diagnosis.  Fibrous  myocarditis,  with  dilatation  of 
right  ventricle  and  auricle;  sclerosis  of  coronary  arteries;  chronic, 
valvular  endocarditis,  with  insufficiency  of  aortic  valve;  localized, 
double,  old  pleuritis;  arteriosclerotic  atrophy  of  kidneys;  cyanotic 
induration  and  senile  atrophy  of  spleen;  general  arteriosclerosis. 

Histology  of  Liver.  The  interlobular  tissue  is  slightly  increased. 
In  some  areas  the  intralobular  tissue  is  increased.  Many  of  the 
liver  cells  show  slight  fatty  changes  and  cloudy  swelling.  Bile  pig- 
ment is  present  in  considerable  amount.  The  hepatic  cells  sur- 
rounding some  of  the  bile  channels  are  necrotic. 

Histology  of  Pancreas.  There  is  a  slight  but  uniform  increase  of 
interlobular  and  interacinous  tissue.  A  few  lymphoid  cells  are 
found  in  this  tissue.  The  bloodvessel  walls  are  considerably  thick- 
ened. Interlobular  fat  is  increased  in  amount.  The  islands  of 
Langerhans  are  large  and  some  of  them  are  surrounded  by  slightly 
thickened  bands  of  fibrous  tissue.  The  cells  of  the  islands  are  more 
granular  than  normal,  but  otherwise  appear  unaltered.  The  meas- 
urements of  the  islands  of  Langerhans  are  as  follows:  Largest, 
0.323  mm.;  smallest,  0.133  mm.;  average,  0.247  mm. 

Case  IX. — Elizabeth  K.,  aged  seventy-two  years.  Admitted  to 
the  Independence  State  Hospital  April  5,  1902;  died  July  26,  1902. 

Anatomical  Diagnosis.  Fibrous  myocarditis ;  old  pleuritis ;  general 
arteriosclerosis;  papillomatous  cystoma  of  right  ovary,  with  abdom- 
inal metastases;  ascites;  induration,  fatty  degeneration  and  senile 
atrophy  of  liver;  arteriosclerotic  atrophy  of  kidneys;  chronic  pachy- 
meningitis and  leptomeningitis. 

Histology  of  Liver.  There  is  a  slight  increase  of  interlobular  and 
intralobular  tissue.  The  central  veins  and  tributaries  are  dilated. 
The  cords  of  liver  cells  are  atrophic  and  granular.  Many  hepatic 
cells  show  fatty  degeneration.  Those  about  the  central  veins  are 
quite  generally  destroyed. 

Histology  of  Pancreas.  In  some  places  the  interlobular  tissue  is 
slightly  increased.  In  all  but  one  area  the  interacinous  tissue  is  of 
normal  amount.  One  lobule  is  almost  entirely  replaced  by  newly 
formed  fibrous  tissue  containing  many  lymphoid  cells.  Within  this 
lobule  are  several  islands  of  Langerhans,  in  which  the  connective 
tissue  is  slightly  increased.  Most  of  the  islands  of  Langerhans 
throughout  the  pancreas  are  very  large,  and  the  cells  composing 
them  are  granular.  Otherwise  they  appear  unaltered.  Some  of  the 
cells  of  the  acini  show  fatty  degeneration.  The  measurements  of  the 
islands  of  Langerhans  are  as  follows:  largest,  0.38  mm. ;  smallest, 
0.095  mm,;  average,  0.25  mm. 

Case  X. — Phoebe  P.,  aged  sixty-four  years.  Admitted  to  the 
Independence  State  Hospital  May  23,  1898;  died  August  8,  1902. 

Anatomical  Diagnosis.  Hypertrophy  of  left  ventricle  of  heart; 
chronic  mitral  and  aortic  endocarditis;  old  right-sided  pleuritis; 
fatty  degeneration  of  liver;  diffuse  meningeal  hemorrhage.. 
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Histology  of  Liver.  The  liver  cells  everywhere  show  a  marked 
degree  of  fatty  degeneration,  many  of  them  being  greatly  vacuo- 
lated. Bile  pigment  is  of  frequent  occurrence  within  the  cells. 
Areas  in  which  the  liver  cells  have  entirely  disappeared  are  scat- 
tered throughout  various  sections  examined. 

Histology  of  Pancreas.  The  interlobular  and  interacinous  fibrous 
tissue  appears  normal  in  amount.  The  islands  of  Langerhans  are 
numerous,  enlarged,  and  the  cells  composing  them  are  granular. 
Here  and  there  are  large  and  small  areas  of  acini  apparently  under- 
going a  transformation  into  interacinous  cell  groups.  The  capillary 
bloodvessels  are  everywhere  engorged  with  blood  and  can  be  traced 
about  the  acini  and  into  the  islands  of  Langerhans.  The  arrange- 
ment of  the  capillary  bloodvessels  about  the  columns  of  cells  in  the 
islands  of  Langerhans  is  identical  with  that  about  the  acini.  The 
measurements  of  the  islands  of  Langerhans  are  as  follows :  largest, 
0.323  mm.;  smallest,  0.114  mm.;  average,  0.218  mm. 

Case  XL — Helen  E.,  aged  forty-one  years.  Admitted  to  the  Inde- 
pendence State  Hospital  June  20,  1902;  died  August  7,  1902. 

Anatomical  Diagnosis.  General  anaemia;  fatty  degeneration  of 
liver;  punctate  hemorrhage  of  liver  (a  case  of  pernicious  anaemia). 

Histology  of  Liver.  The  central  veins  and  tributaries  are  dilated. 
The  cords  of  liver  cells  are  quite  generally  atrophic  and  in  some 
places  have  entirely  disappeared.  Many  of  the  remaining  liver  cells 
are  somewhat  fatty  and  contain  bile.  All  of  them  are  more  or  less 
granular.  Many  leukocytes  are  found  in  the  capillary  bloodvessels. 
A  few  small  areas  of  hemorrhagic  necrosis  are  found. 

Histology  of  Pancreas.  The  interstitial  tissue  is  normal  in  amount. 
The  islands  of  Langerhans  are  much  enlarged.  The  cells  composing 
them  are  somewhat  granular  and  are  closely  packed.  The  meas- 
urements of  the  islands  of  Langerhans  are  as  follows:  largest, 
0.399  mm.;  smallest,  0.114  mm.;  average,  0.264  mm. 

Case  XH. — Mark  C,  aged  twenty-eight  years.  Admitted  to  the 
Independence  State  Hospital  August  30,  1902;  died  October  29, 
1903. 

Anatomical  Diagnosis.  Acute  miliary  tuberculosis  of  lungs,  liver, 
spleen,  and  kidneys. 

Histology  of  Liver.  The  liver  cells  show  much  fatty  degenera- 
tion. Areas  of  necrosis  are  of  frequent  occurrence.  Typical  his- 
tological tubercles  are  also  found.  The  interlobular  and  intra- 
lobular bloodvessels  are  engorged  with  bjood. 

Histology  of  Pancreas.  The  fibrous  tissue  is  normal  in  amount. 
The  islands  of  Langerhans  are  abundant,  mostly  large,  and  are 
closely  packed  with  their  characteristic  cells.  The  measurements 
of  the  islands  of  Langerhans  are  as  follows:  largest,  0.368  mm.; 
smallest,  0.134  mm.;  average,  0.227  mm. 

Case  XIII. — Helen  K.,  aged  forty-five  years.  Admitted  to  the 
Independence  State  Hospital  April  8,  1902;  died  February  11,  1903. 
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Anatomical  Diagnosis.  Atrophy  and  fatty  degeneration  of  heart; 
tuberculous  bronchopneumonia;  tuberculosis  of  peribronchial  and 
mediastinal  glands;  old,  right-sided,  obliterating  pleuritis;  old,  left- 
sided,  localized  pleuritis;  amyloid  infiltration  of  spleen;  fatty  degen- 
eration of  liver;  chronic  diffuse  nephritis;  tuberculous  ulceration  of 
small  intestine,  caecum,  and  ascending  colon. 

Histology  of  Liver.  The  central  veins  and  tributaries  are  much 
dilated  and  engorged  with  blood.  There  is  marked  fatty  degenera- 
tion of  the  liver  cells,  especially  at  the  periphery  of  the  lobules.  A 
pink-staining,  homogeneous  material  is  seen  to  occupy  many  of  the 
cells  throughout  the  various  sections  examined. 

Histology  of  Pancreas.  The  fibrous  tissue  is  normal  in  amount. 
The  islands  of  Langerhans  are  very  abundant  and  large.  The  cells 
composing  them  are  granular.  The  capillary  bloodvessels  of  these 
islands  are  slightly  congested.  The  measurements  of  the  islands 
of  Langerhans  are  as  follows:  largest,  0.475  mm.;  smallest, 
0.095  mm.;  average,  0.26  mm. 

Case  XIV. — Amelia  L.,  aged  thirty-six  years.  Admitted  to  the 
Independence  State  Hospital  March  3,  1899;  died  November  9, 
1902. 

Anatomical  Diagnosis.  Old  pleuritis;  parenchymatous  degenera- 
tion of  heart  muscle;  chronic  pulmonary  tuberculosis;  amyloid 
infiltration  of  spleen,  liver,  and  kidneys;  parenchymatous  degenera- 
tion of  pancreas;  tuberculous  ulceration  of  ileum  and  colon;  tuber- 
culosis of  mesenteric  glands. 

Histology  of  Liver.  Almost  all  the  liver  cells  seen  in  the  various 
sections  contain  a  homogeneous  material,  staining  pink  with  eosin, 
blue  with  Mallory's  aniline-blue  stain,  and  mahogany-red  with 
Lugol's  solution.    But  little  evidence  of  fatty  degeneration  is  seen. 

Histology  of  Pancreas.  The  fibrous  tissue  is  normal  in  amount. 
The  cells  of  the  acini  show  slight  degree  of  fatty  degeneration.  The 
islands  of  Langerhans  are  large,  numerous,  well  defined,  and  closely 
packed  with  their  characteristic  cells,  which  are  more  granular  than 
usual.  The  bloodvessels  of  the  pancreas  are  slightly  congested.  The 
measurements  of  the  islands  of  Langerhans  are  as  follows :  largest, 
0.465  mm.;  smallest,  0.095  mm.;  average,  0.29  mm. 

Case  XV. — Christian  K.,  middle  aged.  Admitted  to  the  Inde- 
pendence State  Hospital  February  7,  1899;  died  August  14,  1902. 

Anatomical  Diagnosis.  Diffuse  purulent  peritonitis;  tuberculous 
perforation  of  ileum;  double  pulmonary  tuberculosis;  amyloid  infil- 
tration of  liver  and  spleen. 

Histology  of  Liver.  The  liver  cells  have  largely  given  place  to  a 
homogeneous  material,  staining  pink  with  eosin  and  answering  to 
the  various  tests  for  amyloid.  The  interlobular  tissue  is  somewhat 
increased. 

Histology  of  Pancreas.  The  fibrous  tissue  is  normal  in  amount. 
A  few  lymphoid  cells  are  found  within  this  tissue.    The  cells  of  the 
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acini  show  some  cloudy  swelling  and  slight  fatty  degeneration.  The 
islands  of  Langerhans  are  abundant,  large  and  well  defined.  The 
cells  composing  them  are  granular  and  closely  packed.  The  meas- 
urements of  the  islands  of  Langerhans  are  as  follows:  largest, 
0.38  mm.;  smallest,  0.114  mm.;  average,  0.241  mm. 

Besides  the  cases  of  which  a  brief  description  has  been  offered, 
25  additional  ones  are  herewith  tabulated.  An  endeavor  has  been 
made  to  classify  these  cases  according  to  the  degree  of  involvement 
of  the  liver  by  disease  processes,  separating  those  in  which  there  is 
an  increase  of  fibrous  tissue  in  the  pancreas  from  such  as  present  a 
normal  amount  of  interstitial  structure. 


Table  Illustrating  Enlargement  of  the  Islands  of  Langerhans 
FOLLOWING  Diseases  of  the  Liver.  Supplemental  to  Cases 
already  given. 

Marked  chronic  passive  congestion  oj  liver.     Pancreas  normal. 


Age. 

Largest 
islaud. 

Smallest 
islaud. 

0.100  mm. 
0.067     " 
0.190    " 
O.OSO    " 
0.100    " 

Average  size 
of  islands. 

Remarks. 

48 

39 

39 

75 

60.        .        . 

0.304  mm. 
0.342    " 
0.380    " 
0.368    " 
0.368    " 

0.2118  mm. 
0.207      " 
0.2o27     " 
0.2034    " 
0.2208    " 

Very  abundant. 
Fairly 

Very           " 

Average  total . 

0.352+mm. 

0.107+mm. 

0.215  +  mm. 

Marked  chronic  pq,8sive  congestion  of  liver.   Increase  of  fibrous  tissue  in  pancreas. 


Age. 

Largest 
island. 

Smallest 
island. 

Average  size 
of  islands. 

Remarks. 

74 

40 

67 

0.323  mm. 
0.323    '• 
0.:{35    " 

0.114  mm. 
0.100    " 
008      " 

0.2217  mm. 
0  2095    " 
0.1994    " 

Abundant. 
Fairly  abundant. 
Abundant. 

Average  total . 

0.327  mm. 

0.098  mm. 

0.21  +  mm. 

Slight  chronic  passive  congestion  of  liver.     Pancreas  normal. 

Age. 

Largest 
Island. 

Smallest 
island. 

Average  size 
of  islands. 

Remarks. 

80 

61 

54 

0.268  mm. 
0.301    '• 
0.285    " 

0  134  mm. 
0.100    " 
0.133    " 

0.201    mm. 
0.2018    " 
0.109      " 

Scarce. 

Fairly  abundant. 

Average  total . 

0.284  mm. 

0.122  mm. 

0  17  mm. 
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Slight  chronic  passive  congestion  of  liver.     Increase  of  fibrous  tissue  within 

pancreas. 


A  „<»                                   '      Largest 
Age.                                  j       island. 

Smallest 
island. 

0.095  mm. 
0.095    " 
0  095    " 
0.100    " 

Average  size 
of  islands. 

0.209  mm. 
.  0  219    " 
0.204    " 
0.178    " 

Remarks. 

63 0.'^85  mm. 

83 0.285    •' 

48 0.304    " 

71 0.234    " 

Fairly  abundant. 
Very          " 
Fairly 
Scarce. 

Average  total .       ,        0.277  mm. 

0.096+mm. 

0.202  +  mm. 

Focal  necrosis  of  liver  in  case  of  streptococcus  septiccemia.     Acute  interstitial 

pancreatitis. 


.  _„                                         Largest 
^«^-                                       island. 

Smallest 
island. 

Average  size 
of  islands. 

0.171  mm. 

Remarks. 

71 0.285  mm. 

0.095  mm. 

Abundant. 

Considerable  faUy  degeneration  of  liver.     Pancreas  normal. 


Age. 

Largest 
island. 

Smallest 
island. 

Average  size 
of  islands. 

Remarks. 

43 

0.285  mm. 

0.095  mm. 

0.182  mm. 

Abundant. 
(See  text.) 

Slight  passive  congestion  and  acute  parenchymatous  degeneration  of  liver. 
Slight  acute  interstitial  pancreatitis.     {Case  of  urcemia.) 


Age. 

Largest      j     Smallest 
island.       <       island. 

Average  size 
of  islands. 

Remarks. 

26 

1 
0.456  mm.        0.19  mm. 

0.327  mm. 

Abundant 
(See  text) 

lAver  practically  normal.    Pancreas  normal. 


Age. 

Largest 
island. 

Smallest 
island. 

^7Xnl"                ^e--'^- 

I 

54 ^    0.214  mm. 

42 0.268     " 

26' 0.234     " 

53 0.228    " 

0.08  mm. 
0.067    " 
0.067    " 
0.095    " 

0.1623  mm. 
0.1925    " 
0.1088    " 
0.1596    " 

Scarce. 

Fairly  abundant. 

Scarce. 

Average  total .       .        0.236  mm. 

0.077  mm. 

0.155  +  mm. 

•  This  case  is  the  only  one  of  this  particular  series  in  which  the  liver  shows  no  chronic 
changes. 
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Liver  practically  normal.    Slight  increase  of  fibrous  tissue  within  pancreas. 


'  te^l* 

Smallest 
island. 

^Wair               I^--'"- 

68.       .       .       . 

74 

251 

0.201  mm. 
0.234    " 
0.201    " 

0.05  mm. 
0.08      " 
0.10      " 

0.131  +  mm.       Fairly  abundant. 

0.16    +    " 

0.117  +    "          Scarce. 

Average  total . 

0.212  mm. 

0.076+mm. 

0.186  mm.       | 

By  referring  to  the  above  table,  it  will  be  noticed  that  8  cases  are 
given  in  which  the  liver  shows  the  changes  of  marked,  chronic  passive 
congestion.  In  5  of  these  the  fibrous  tissue  of  the  pancreas  was  nor- 
mal in  amount,  while  in  3  it  was  slightly  increased.  It  will  also  be 
noticed  that  in  those  cases  in  which  the  fibrous  tissue  was  normal 
in  amount  the  islands  of  Langerhans,  except  in  1  case,  were  some- 
what larger  than  those  found  in  the  3  cases  in  which  the  fibrous 
tissue  was  increased.  Thus,  it  will  be  apparent  that  chronic  inflam- 
matory changes  could  have  had  but  little  or  no  influence  in  the 
causation  of  the  enlargement  of  these  interacinous  cell  groups. 
This  also  holds  true  in  a  considerable  number  of  other  cases,  as,  for 
instance,  Cases  I.,  V.,  VI.,  IX.,  X.,  XI.,  XIII.,  and  XV. 

In  1  case  (see  table)  the  liver  showed  considerable  fatty  degenera- 
tion, and  the  islands  of  Langerhans  did  not  appear  to  have  enlarged 
to  any  considerable  degree,  though  they  were  more  abundant  than 
usual.  In  this  case  we  would  expect,  in  view  of  the  findings  in  the 
various  cases  above  cited,  that  such  a  degree  of  liver  involvement 
would  be  accompanied  by  enlargement  of  the  interacinous  cell 
groups  of  the  pancreas.  Possibly  the  fatty  changes  found  in  the 
liver  of  this  case  were  of  an  acute  type,  and  the  islands  of  Langerhans 
had  as  yet  failed  to  respond  to  the  additional  work  thrown  upon 
them  because  of  the  diseased  condition  of  the  liver.  In  another  case 
(see  table)  the  liver  showed  but  a  slight  passive  congestion  and  acute 
parenchymatous  degeneration.  There  was  a  beginning  acute  inter- 
stitial pancreatitis.  In  this  case  the  islands  of  Langerhans  were 
greatly  enlarged  and  numerous.  Here  the  involvement  of  the  liver 
is  so  slight  that  it  cannot  be  held  responsible  for  the  great  enlarge- 
ment shown  by  the  islands  of  Langerhans.  The  cause  of  death  in 
this  case  was  acute  uraemia,  the  patient  being  a  woman  aged  twenty- 
six  years.  Perhaps  this  condition  may  be  held  accountable  for  the 
phenomenon  presented  by  the  islands  of  Langerhans.  While  these 
2  cases  offer  an  exception  to  the  rule  established  by  our  other 
examples,  their  number  alone  would  seem  insufficient  to  offer  any 
valuable  proof  contrary  to  the  point  I  wish  to  make  regarding  the 
relation  of  the  islands  of  Langerhans  to  the  diseases  of  the  liver. 

1  This  case  is  the  only  one  of  this  particular  series  in  which  the  liver  shows  no  chronic 
changes. 
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That  the  relation  between  a  diseased  liver  and  hypertrophy  of 
the  islands  of  Langerhans  is  a  close  one  is  shown  by  the  fact  that  in 
practically  all  of  our  cases  the  hypertrophy  of  these  islands  is  pro- 
portionate to  the  degree  of  liver  disease.  The  great  abundance  of 
the  islands  of  Langerhans  in  many  of  these  cases  seems  of  impor- 
tance as  suggesting  the  ability  of  these  structures  to  multiply.  In 
fact,  in  some  cases  a  transformation  of  the  acinous  glands  into  inter- 
acinous  cell  groups  is  apparently  taking  place.  Opie  does  not 
believe  it  possible  for  the  acinous  cell  groups  to  become  converted 
into  islands  of  Langerhans,  as  he  was  unable  to  prove,  by  animal 
experiments,  that  such  a  phenomenon  really  occurs.  He  also  believes 
that  the  apparent  increase  in  number  of  the  islands  of  Langerhans 
seen  in  various  cases  is  only  a  relative  one  due  to  the  presence  of 
unusual  amounts  of  fibrous  tissue,  which,  causing  the  atrophy  of 
the  individual  lobules,  brings  the  islands  closer  together,  thus  giving 
them  the  appearance  of  having  multiplied.  While  this  is  probably 
true  in  many  cases,  it  is  not  so  in  all,  for  occasionally  I  have  found 
a  pancreas  with  a  normal  amount  of  fibrous  tissue  in  which  the 
islands  of  Langerhans  were  very  abundant. 

Cases  IL,  III.,  and  VI.,  in  which  abundant  fibrous  tissue  is  seen 
around  greatly  enlarged,  though  otherwise  unaltered,  interacinous 
cell  groups,  not  only  illustrates  Opie's  observations  as  to  the  won- 
derful resistance  these  islands  show  toward  inflammatory  processes, 
but  suggests  the  probability  of  these  islands  having  enlarged  before 
any  marked  increase  of  fibrous  tissue  had  taken  place  about  them. 
It  would  appear  to  be  a  mechanical  impossibility  for  these  structures, 
made  up  as  they  are  by  epithelial  cells  supported  by  a  delicate 
framework  of  capillaries,  to  enlarge  if  hampered  on  all  ^ides  by 
fibrous  tissue  bands  of  increased  thickness  and  density.  Assuming 
that  the  enlargement  of  the  islands  of  Langerhans  is  subsequent  to 
the  impairment  of  the  liver  function,  we  are  safe  in  the  deduction 
that  the  hepatic  disease  occurred  some  time  before  the  involvement 
of  the  pancreas  in  the  cirrhotic  process,  or,  at  the  most,  before  the 
cirrhotic  process  in  this  viscus  had  become  at  all  marked. 

In  almost  all  of  the  cases  the  cells  of  the  islands  of  Langerhans  are 
very  abundant  and  somewhat  more  granular  than  usual.  I  am 
inclined  to  interpret  this  as  due  to  an  increased  activity  on  the  part 
of  these  structures,  especially  as  Ssobolew  has  shown,  after  feeding 
dogs  on  carbohydrates,  that  the  cells  of  the  islands  of  Langerhans 
become  granular,  probably  due  to  the  increased  demand  placed 
upon  them.  In  7  cases  (see  table)  the  liver  is  stated  as  being  prac- 
tically normal.  In  all  but  2  of  these  cases,  however,  some  slight 
chronic  changes  are  found.  In  these  two  exceptions  the  livers 
present  only  a  slight  degree  of  cloudy  swelling. 

I  have,  of  course,  not  lost  sight  of  the  necessity  of  studying  normal 
liver  and  pancreas  to  obtain  a  basis  for  comparison,  so  far  as  the 
material  available  to  my  purpose  permits.    The  only  reference  to 
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the  size  of  the  normal  islands  of  Langerhans  that  has  been  found  is 
in  KoUiker's  Handbuch  der  Gewebelehre  des  Menschen}  Here  the 
normal  diameters  of  these  structures  are  given  as  varying  from 
0.07  mm.  to  0.3  mm.  Unfortunately,  no  average  measurement  is 
given.  The  statement  is  made  that  the  islands  of  Langerhans  vary 
much  in  size  and  numbers;  in  some  cases  being  small  and  scarce, 
in  others  being  large  and  abundant.  It  seems  probable,  in  those 
cases  in  which  the  islands  of  Langerhans  are  large  and  numerous, 
Kolliker  was  dealing  with  abnormal  conditions.  It  appears  wholly 
improbable  that  such  a  degree  of  enlargement  as  0.3  mm.  is  ever 
attained  by  these  structures  except  under  abnormal  conditions, 
such,  for  example,  as  that  described  in  this  text. 

We  may  now  enter  upon  the  consideration  of  the  significance  of 
the  enlargement  of  the  islands  of  Langerhans  in  the  above-cited 
cases.  That  this  enlargement  is  a  true  hypertrophy,  and,  further, 
an  hypertrophy  compensating  for  some  lost  or  limited  liver  function, 
subsequent  to  disease  processes  in  that  viscus,  is  highly  probable. 
Opie's  observations  have  shown  that,  in  so  far  as  the  pancreas  is 
concerned,  the  carbohydrate  function  is  controlled  by  the  islands 
of  Langerhans.  Furthermore,  this  seems  to  be  their  sole  function. 
This  being  the  case,  a  compensatory  hypertrophy  on  their  part  can 
only  be  brought  about  by  an  impairment  of  a  similar  or  compli- 
mental  function  on  the  part  of  some  other  organ  or  organs.  Since 
the  discovery  of  Claude  Bernard  in  1853,  that  the  liver  normally 
contains  as  much  as  40  per  cent,  of  glycogen,  abundant  clinical  and 
experimental  evidence  has  demonstrated  the  very  important  carbo- 
hydrate function  possessed  by  this  organ.  The  function  of  the  liver, 
of  converting  the  carbohydrates  of  ingestion  and  the  sugars  of  diges- 
tion into  glycogen  and  there  to  retain  this  product  for  the  body's 
future  use,  together  with  its  property  of  reconverting  this  glycogen 
into  sugar  (dextrose  and  levulose),  supplying  it  to  the  blood  accord- 
ing to  the  tissues'  needs,  is  fully  established.  The  sugar  content  of 
the  blood  (about  0.02  per  cent.)  is  thus  regulated.  With  the  above 
facts  in  view,  many  observers  believe  (though  less  than  formerly) 
that  with  a  perverted  glycogenic  function  of  the  liver,  glycosuria, 
and  not  infrequently  diabetes,  results. 

"Two  theories  concerning  the  role  the  liver  plays  in  the  causa- 
tion of  glycosuria  have  arisen.  One  theory  supposes  a  depressed 
glycogenic  function  in  the  liver:  that  the  liver  cells  are  unable  to 
convert  the  digestive  sugars  (dextrose  and  levulose)  brought  to  them 
by  the  portal  blood  into  glycogen,  and  that  in  consequence  sugar 
accumulates  in  the  blood  (hyperglycsemia)  in  greater  quantities  than 
can  be  made  use  of  by  the  tissues,  to  be  thrown  off  through  the 
kidneys  as  waste."^ 

1  Sehste  Auflage,  dritter  Band,  1899,  p.  253. 

*  Loomls  and  Tbompson's  Medicine,  vol.  lit.  p.  838. 
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The  other  theory  supposes  an  inability  on  the  part  of  the  liver 
cells  to  properly  retain  the  sugars  after  they  have  been  formed  into 
glycogen,  that  is,  the  glycogen  is  too  rapidly  changed  into  dextrose 
and  levulose  for  the  body's  use,  and  is,  therefore,  thrown  into  the 
blood  stream,  there  to  accumulate  in  abnormally  large  amounts, 
with  the  usual  results.  Diabetes  has  been  attributed  to  various  dis- 
eases of  the  liver,  such  as  atrophic  cirrhosis,  hypertrophic  cirrhosis, 
pigmentary  cirrhosis,  and  chronic  fatty  degeneration.  So  far  as  I 
am  able  to  learn,  no  case  of  amyloid  liver  nor  neoplasms  of  the  liver 
has  been  held  responsible  for  the  occurrence  of  the  diabetes. 

Lesle  and  Marklen^  found  diabetes  present  in  several  cases  in 
children  suffering  from  chronic  gastroenteritis,  and  ascribed  it  to 
faulty  hepatic  activity.  A.  Exner,^  in  the  study  of  cholelithiasis, 
found  sugar  present  in  the  urine  in  all  but  1  of  40  cases  examined, 
the  sugar  disappearing  after  operation  for  the  removal  of  gallstones. 
Zinn  and  also  W.  Kausch  have  investigated  this  subject,  and  they, 
on  the  contrary,  found  sugar  in  but  a  limited  number  of  such  cases. 
The  frequent  occurrence  of  sugar  in  the  urine  in  considerable  quan- 
tities, incidental  to  gallstone  colic,  has  engendered  the  belief  by 
many  authors  that  it  is  a  sequel  to  cholelithiasis.  It  would  appear 
that  the  occurrence  of  glycosuria  in  such  cases  might  well  be  ascribed 
to  a  disturbance  of  the  liver  function  subsequent  to  the  bile  stasis  of 
gallstones. 

Minkowski^  found  the  glycogenic  power  of  the  liver  reduced  in 
atrophic  cirrhosis,  but  did  not  find  this  to  be  the  case  in  diseases  of 
the  liver  in  general.  By  feeding  dogs  as  long  as  practicable  with 
3.5  c.c.  to  4  c.c.  of  90  per  cent,  alcohol  in  water,  Rosenfeld*  found 
the  fat  in  the  liver  to  become  greatly  increased,  while  the  glycogen 
was  diminished  in  amount.  This  indicated  that  the  alcohol  exerted 
an  influence  upon  the  glycogen-retaining  function  of  the  liver  cells. 
It  is  not  improbable  that  the  fatty  changes  in  the  liver  of  these  cases 
were  primary,  and  that  the  glycogenic  function  was  impaired  as  a 
result  of  this  pathological  condition.  The  glycogen  store  of  the  liver 
is  found  to  be  lessened  in  starvation,  in  fever,  after  injections  of  acid 
into  the  bile-ducts,  in  diabetes  of  man,  and  after  extirpation  of  the 
pancreas  in  birds. ^  While  it  may  not  be  demonstrated  that  in  most 
diseases  of  the  liver  the  glycogenic  function  is  impaired,  yet  it 
appears  likely,  with  a  decreased  number  of  healthy  cells,  we  might 
expect  a  limitation  of  this  function,  and  possibly  glycosuria. 

1  Revue  mens,  des  m6d.  de  I'enf.,  February  1, 1901.  Nothnagel's  Encyclopedia  of  Practical 
Medicine,  American  edition. 

-  Deutscli.  med.  Woch.,  August  4,  1888.    American -Year  Book  of  Medicine,  1900,  p.  93. 

'■*  Ergebnisse  der  Allgemeinen  Pathologic  von  Lubarsch  und  Ostertag,  1897,  p.  720.  Quoted 
from  Nothnagel's  Encyclopedia  of  Practical  Medicine,  American  edition. 

*  Centralbl.  f.  inn.  Med.,  October-20, 1900.  Nothnagel's  Encyclopedia  of  Practical  Medicine, 
American  edition. 

'  Diseases  of  the  Liver,  Pancreas,  and  Suprarenal  Glands.  Nothnagel's  Encyclopedia  of 
Practical  Medicine.  American  edition,  p.  408. 
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That  the  pancreas  and  Uver  are  closely  related  as  regards  their 
carbohydrate  function  is  conceded  by  many  observers,  notably  by 
Chauveau  and  Kaufmann.  Just  what  this  relation  is  has  never  been 
established,  and  to  my  knowledge  these  cases  are  the  first  published 
as  presenting  an  anatomical  evidence  of  this  relation.  If  Lupine's 
theory  of  glycolytic  ferment,  being  elaborated  by  the  islands  of 
Langerhans  and  from  there  entering  the  blood  and  subsequently 
the  tissues,  be  tenable,  then  we  might  explain  the  relation  in  this 
manner:  Assuming  that  diseases  in  the  liver  so  impair  its  glyco- 
genic function  that  the  sugar  in  the  blood  is  increased,  additional 
labor  would  be  thrown  upon  the  islands  of  Langerhans  in  the  manu- 
facture of  an  increased  amount  of  glycolytic  ferment  to  aid  in  main- 
taining the  normal  sugar  content  of  this  medium.  In  order  to  meet 
the  increased  demands  thrown  upon  them,  these  interacinous  cell 
groups  of  the  pancreas  would,  of  necessity,  enlarge.  Should  they 
respond  promptly  and  fully,  untoward  results  would  probably  be 
averted.  If,  on  the  contrary,  anything  preventing  these  structures 
from  enlarging  and  properly  assuming  their  added  responsibility, 
such,  for  instance,  as  would  likely  occur  should  their  growth  be 
impeded  by  an  abnormal  amount  of  fibrous  tissue  within  or  around 
them,  we  might  expect  the  advent  of  glycosuria. 

Could  it  be  experimentally  shown  that  enlargement  of  the  islands 
of  Langerhans  resulted  when  the  sugars  of  digestion  and  inges- 
tion were  prevented  from  entering  the  liver  through  the  portal 
vein,  thus  throwing  these  products  into  the  general  circulation,  we 
would  have  additional  proof,  I  believe,  of  the  correctness  of  Lepine's 
theory.^  Unfortunately,  however,  experiments  in  the  ligation  of  the 
portal  vein  have  proven  rapidly  fatal  to  the  animals,  except  geese, 
operated  upon,  and  in  consequence  experimental  work  along  this 
line  is  largely  prohibited. 

Another  theory  is  suggested  by  Herter  and  Wakeman's^  recent 
experiments  with  adrenalin  chloride  and  other  substances  in  the 
production  of  glycosuria.  Glycosuria  resulted  when  adrenalin 
chloride,  potassium  cyanide,  etc.,  in  weak  solutions  were  painted 
on  the  surface  of  the  pancreas.  The  action  of  these  substances  on 
other  structures  in  determining  the  glycosuria  can  safely  be  excluded 
as  being  unimportant,  in  view  of  these  investigators'  experiments 
with  potassium  cyanide  solutions  particularly.  That  the  glycogen 
in  the  liver  was  more  rapidly  converted  into  sugar  in  these  experi- 
ments was  abundantly  proven.  This  rapid  conversion  of  the  gly- 
cogen in  the  liver  to  sugar  has  also  been  shown  to  exist  in  cases  of 
human  diabetes,  fever,  etc.,  as  before  mentioned.    It  seems  reason- 

'  Since  writing  the  above  the  discovery  by  O.  Cohnheim  that  extracts  from  either  the  muscles 
or  pancreas  alone  are  without  eflFect  on  the  oxidation  of  glucose,  but  being  combined  destroy 
sugar  completely,  apparently  gives  support  to  Lupine's  theory,  in  so  far  as  glycolysis  is  con- 
cerned. 

*  The  American  Journal  of  the  Medical  Sciences,  January,  1903,  No.  1,  vol.  cxxv.  pp. 
46-61. 
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able  to  believe  that  the  secretion  of  the  islands  of  Langerhans  exerts 
an  inhibitory  influence  on  the  cells  of  the  liver  and  possibly  also  the 
muscles,  preventing  them  from  too  rapidly  converting  their  glycogen 
store  into  sugar,  and  that  the  action  of  the  adrenalin  chloride  and 
similar  substances  is  just  the  opposite,  augmenting  glycogen  con- 
version. It  might  be  argued,  in  so  far  as  Herter  and  Wakeman's 
experiments  are  concerned,  that  these  substances,  when  applied  to 
the  surface  of  the  pancreas,  in  some  way  neutralize  the  action  of  the 
secretion  of  the  islands  of  Langerhans,  thus  temporarily  destroying 
its  inhibitory  influence  on  glycogen  conversion.  The  idea  is  also 
suggested  in  man  and  other  animals  that  the  normal  secretions  of 
the  islands  of  Langerhans  and  the  adrenals  are,  to  a  certain  extent, 
antagonistic,  and  that  the  normal  secretion  of  the  adrenal  glands 
controls  the  inhibitory  influence  exerted  by  the  normal  secretion  of 
the  islands  of  Langerhans  on  the  liver  cells  in  the  conversion  of 
glycogen  into  sugar.  In  other  words,  secretions  from  these  gland 
structures  in  normal  amounts  act  upon  each  other  in  such  a  way  as 
to  establish  a  balance  in  carbohydrate  metabolism.  On  this  basis 
the  hypertrophy  of  the  islands  of  Langerhans  in  our  cases  could  be 
explained  as  follows:  With  a  limitation  of  the  power  of  the  liver 
cells  to  retain  their  glycogen,  an  additional  secretion  of  the  inter- 
acinous  cell  groups  of  the  pancreas  is  called  for  to  aid  them,  or  the 
remaining  uaffected  liver  cells,  in  carrying  out  this  function.  These 
islands  respond  by  enlarging.  The  influence  of  the  secretion  of  the 
islands  of  Langerhans  on  the  liver  cells  may  be  brought  about 
directly  or  indirectly  through  the  nervous  system. 

In  addition  to  the  cases  given  above,  one  of  exceptional  interest 
has  come  to  my  notice.  It  was  a  case  of  extensive  hyaline  degenera- 
tion of  the  islands  of  Langerhans  without  diabetes.  I  know  of  no 
case  on  record  in  which  a  marked  affection  of  this  kind  has  been 
found  without  the  occurrence  of  sugar  in  the  urine.  The  histological 
picture  presented  by  the  pancreas  in  this  case  is  very  similar  to  those 
described  by  Opie,  Wright  and  Joslin,  Herzog  and  others. 

The  subject  of  this  case,  a  male,  aged  seventy-two  years,  was 
admitted  to  the  Independence  State  Hospital  October  30,  1901;  he 
died  August  11,  1902.  While  in  the  hospital  he  suffered  from  a 
chronic,  suppurative  mastoiditis  with  extensive  bone  necrosis, 
eventuating  in  death  from  extension  into  the  lateral  sinus  of  the  side 
affected.  Unfortunately,  only  two  urine  analyses  were  made;  one, 
two  days  after  admission ;  the  other  a  little  more  than  a  week  before 
death.  The  urine  at  both  examinations  was  entirely  negative.  It 
seems  more  than  likely,  however,  that  had  the  patient  suffered  from 
diabetes  at  any  time  while  in  the  hospital,  sugar  would  have  been 
found  in  his  urine  at  these  examinations,  and  the  clinical  signs  of  the 
disease  have  been  observed.     He  had  no  symptoms  of  diabetes. 

The  anatomical  diagnosis  in  the  case  is  as  follows:  Necrosis  of 
the  mastoid  process  of  the  left  temporal  bone;  septic  thrombosis  of 
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the  left  lateral  sinus ;  double,  old  pleuritis ;  congestion  of  lower  lobe 
of  right  lung;  sclerosis  of  aorta;  sclerosis  of  aortic  and  mitral 
valves;  perisplenitis;  perihepatitis;  interstitial  hepatitis;  arterio- 
sclerotic atrophy  of  the  kidneys  with  cystic  degeneration;  chronic 
cystitis. 

Histology  of  Pancreas.  Everywhere  the  interlobular  tissue  is 
slightly  increased.  The  interacinous  tissue  is  much  increased  in  some 
places,  having  replaced  or  caused  the  atrophy  of  individual  acini. 
In  some  sections  of  the  pancreas,  however,  the  fibrous  tissue  appears 
of  normal  amount.  The  islands  of  Langerhans  are  abundant  and 
vary  greatly  in  size;  the  largest  island  measuring  0.608  mm.;  the 
smallest  island  measuring  0.057  mm.;  the  average  measurement 
being  0.244  mm.    Within  the  most  of  the  islands  of  Langerhans  the 

Fig.  1. 


fibrous  tissue  appears  normal.  Fully  four-fifths  of  the  islands  con- 
tain small  isolated  or  large  conglomerate  masses  of  homogeneous 
substance,  staining  a  bright  pink  with  eosin,  cherry-red  with  Van 
Gieson's  stain,  and  ultramarine-blue  with  Mallory's  aniline-blue 
connective-tissue  stain.  A  few  of  the  islands  thus  affected  contain 
so  little  of  this  substance  that  close  observation  is  necessary  to 
detect  it.  The  most  of  the  islands,  however,  contain  much  of  this 
hyaline  jnaterial,  some,  in  fact,  being  almost  entirely  converted  into 
homogeneous  masses,  appearing  not  unlike  fibrohyaline  glomeruli 
in  a  fibroid  kidney  (Fig.  1).  This  same  material  is  found  in  the 
lumina  of  some  of  the  acini.  Not  infrequently  a  greatly  affected 
island  is  found  in  close  proximity  to  one  entirely  normal;  these 
normal  ones  being,  for  the  most  part,  very  large;  the  largest  island 
found,  for  instance,  being  entirely  unaffected  (Fig.  2). 


I 
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The  non-occurrence  of  diabetes  in  this  case  may  be  explained  by 
the  assumption  that  the  greatly  enlarged,  unaffected  islands  of  Lan- 
gerhans  have  fully  assumed  the  lost  or  limited  function  of  the  affected 
ones.  The  damaged  liver  may  also  have  had  some  bearing  upon 
their  enlargement.  This  case  not  only  illustrates  that  a  marked 
hyaline  degeneration  of  the  islands  of  Langerhans  can  occur  without 
producing  glycosuria,  but  also  furnishes  additional  proof  of  the 
propensity  of  these  structures  to  undergo  a  compensatory  hyper- 
trophy. There  is  a  possibility  that  sugar  had  at  some  time  appeared 
in  the  urine,  but  had  disappeared  by  the  assumption  of  the  healthy 
islands  of  Langerhans  of  the  additional  labor  placed  upon  them. 


Such  a  possibility  is  also  suggested  in  those  cases  of  diabetes  in 
which  the  sugar  content  of  the  urine  becomes  lessened  or  even  dis- 
appears after  varying  lengths  of  time.  Furthermore,  in  those  cases 
in  which  a  cure  is  affected  by  proper  dieting,  the  modus  operandi 
may  be  explained  in  a  similar  way.  It  has  been  shown  that  if 
patients  suffering  from  certain  mild  forms  of  diabetes  be  placed  on 
a  diet  entirely  free  from  carbohydrates,  the  sugar  in  the  urine 
entirely  disappears.  Now,  if  the  patient  is  fed  on  gradually  increas- 
ing amounts  of  white  bread  along  with  albumin  and  fat  until  sugar 
begins  to  appear  in  the  urine,  his  oxidizing  capacity  for  sugar  can 
easily  be  determined.  Then,  if  placed  on  a  diet  somewhat  poorer 
in  carbohydrates  than  the  one  which  caused  the  appearance  of  sugar 
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in  the  urine,  food  richer  and  richer  in  carbohydrates  may  gradually 
be  given  until  he  is  able  to  assume  his  natural  diet.  One  may 
assume  that  during  the  process  of  dieting  the  healthy  islands  of 
Langerhans  have  undergone  a  sufficient  hypertrophy  to  compensate 
for  the  decrease  of  functional  activity  in  the  unhealthy  ones. 

Conclusions.  1.  Diseases  of  the  liver  are  generally  accompanied 
by  an  enlargement  of  the  islands  of  Langerhans,  which  is  considered 
a  true  compensatory  hypertrophy. 

2.  The  fact  that  the  liver  and  the  islands  of  Langerhans  have  been 
show^n  to  possess  properties  which  aid  in  governing  the  carbohydrate 
metabolism,  suggests  that  it  is  the  limitation  of  this  function  in  the 
liver  which  is  being  compensated  by  the  enlargement  of  the  islands 
of  Langerhans. 

3.  Two  theories,  at  least,  concerning  the  modus  operandi  of  this 
phenomenon,  are  worthy  of  consideration.  One,  based  on  Lupine's 
theory,  assumes  the  elaboration  of  the  glycolytic  ferment  in  the 
islands  of  Langerhans,  which,  entering  the  blood,  causes  the  oxida- 
tion of  any  sugar  in  excess  of  the  normal  amount,  and  that  with  an 
increase  of  the  sugar  in  the  blood  resulting  from  hepatic  disease  an 
additional  responsibility  is  placed  upon  the  islands  of  Langerhans 
in  the  elaboration  of  this  ferment,  in  order  that  a  normal  sugar  bal- 
ance may  be  established.  These  structures,  if  healthy,  in  response 
to  the  additional  demands  placed  upon  them,  undergo  hypertrophy. 
Another  theory,  suggested  by  Herter  and  Wakeman's  experiments 
with  adrenalin  chloride  and  similar  substances,  is  that  the  secretion 
of  the  islands  of  Langerhans  possesses  an  inhibitory  influence  upon 
the  liver  cells  in  their  property  of  converting  glycogen  into  sugar, 
and  that  with  a  decreased  liver  activity  an  additional  functional 
activity  of  these  islands  is  stimulated,  and  they,  in  consequence, 
become  hypertrophied. 

4.  It  is  probable  that  diseases  of  the  liver  occur  prior  to  cirrhotic 
changes  in  the  pancreas,  as  shown  by  certain  cases  in  which  the 
islands  of  Langerhans  are  greatly  enlarged  but  otherwise  unaltered, 
though  surrounded  by  dense  bands  of  fibrous  tissue. 

5.  It  is  probable  that  an  increase  in  the  number  of  islands  of  Lan- 
gerhans occurs  through  a  transformation  of  the  acini  of  the  pancreas 
into  these  structures,  as  is  seen  in  a  certain  number  of  cases  in  which 
the  fibrous  tissue  of  the  pancreas  is  not  increased,  though  an  unusual 
abundance  of  interacinous  cell  groups  are  present. 

6.  Severe  involvement  of  the  islands  of  Langerhans  in  a  hyaline 
degenerative  process  may  occur  without  the  usual  resultant,  diabetes. 
This  is  explained  by  the  fact,  in  the  one  case  presented,  that  the 
unaffected  islands  have  undergone  an  immense  hypertrophy,  thus 
fully  compensating  for  the  lost  or  limited  function  of  the  affected 
islands. 

7.  The  property  the  healthy  islands  of  Langerhans  possess  of 
undergoing  a  compensatory  hypertrophy  explains,  in  some  cases  of 


mix:  orthostatic  albuminuria.  307 

diabetes,  the  lessening  and  even  the  final  disappearance  of  the  sugar 
in  the  urine.  This  property  of  the  healthy  interacinous  cell  groups 
of  the  pancreas  also  explains  the  rationale  of  the  treatment  in  certain 
mild  forms  of  diabetes  by  restriction  of  a  carbohydrate  diet.  The 
non-occurrence  of  sugar  after  return  to  general  diet  may  be  taken 
as  evidence  that  a  sufficient  degree  of  hypertrophy  has  occurred  in 
the  healthy  islands  of  Langerhans. 


ORTHOSTATIC  ALBUMINURIA. 
By  Charles  Louis  Mix,  A.M.,  M.D.  (Harvard), 

PROFESSOR  OF  PHTSICAIy    DIAGNOSIS,  NORTHWESTERN  UNIVERSITY  MEDICAL  SCHOOL,  CHICAGO. 

Physicians  who  examine  large  numbers  of  presumably  healthy 
young  adults,  as  do  life  insurance  examiners  and  army  and  navy 
surgeons,  occasionally  meet  with  individuals  showing  albuminuria; 
careful  physical  examination,  however,  shows  none  of  the  cardio- 
vascular changes  of  nephritis,  and  microscopic  examination  of  the 
sediment  is  entirely  negative.  I  have  met  with  5  such  cases  in  the 
last  five  years,  4  of  them  having  learned  of  their  albuminuria  from 
insurance  examiners. 

During  the  last  nineteen  years,  ever  since  Pavy's^  first  report  of 
6  cases  published  in  1885  in  the  Lancet,  numerous  cases  have  been 
recorded  in  the  medical  literature  of  all  countries,  more  especially 
of  Germany  and  France.  Moxon,^  in  England,  as  early  as  1878, 
reported  cases  of  intermittent  and  adolescent  albuminuria,  classify- 
ing them  into  two  groups:  those  showing  renal  disease,  and  those 
not  showing  it,  the  latter  cases  being  distinguished  by  pulses  of  low 
tension.  T.  M.  Rooke^  the  same  year  reported  2  cases,  aged  fourteen 
years  and  sixteen  years,  respectively,  in  whom  albumin  constantly 
occurred  in  urine  secreted  and  passed  during  the  day,  and  in  whom 
it  was  constantly  absent  in  urine  secreted  and  passed  during  the 
night.  A  similar  case,  reported  by  Clement*  in  1881,  showed  dis- 
appearance of  albuminuria  after  the  patient  had  spent  an  hour  or 
two  quietly  in  bed.  It  was  Pavy,  however,  whose  paper  first  gave 
impetus  to  the  more  thorough  appreciation  of  the  subject,  and  he 
acknowledges  Moxon's  priority  in  the  report  of  cases.  Pavy  reported 
6  cases  in  his  first  paper,  adding  3  more  in  a  second  paper  the  follow- 
ing year.  Two  of  the  original  6  cases  were  kept  in  sight  for  a  year, 
1  at  the  end  of  that  time  being  free  from  albuminuria,  the  other 
still  showing  it.  A  group  of  3  cases,  followed  for  two  years,  recov- 
ered ;  one  case,  followed  for  four  years,  constantly  showed  albumin- 
uria. The  second  series  of  3  cases  were  those  of  two  boys  and  one 
girl,  the  original  6  being  men  and  boys.    Pavy  discovered  that  all 
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9  of  his  cases  showed  no  albumin  on  rising,  more  or  less  at  mid-day, 
and  a  trace  in  the  afternoon,  lasting  till  the  patient  retired.  Fasting 
made  no  difference  in  the  amount  of  albumin  detected.  Pavy, 
therefore,  proposed  the  term  "cyclic"  albuminuria,  a  term  which 
still  remains  firmly  established  in  medical  literature.  That  the 
albuminuria  is  not  due  to  renal  disease  seemed  evident  to  Pavy, 
both  on  account  of  the  entire  absence  of  cardiovascular  signs 
of  nephritis  and  on  account  of  the  absence  of  casts  and  other 
pathological  findings  in  the  microscopic  examination  of  the  urine. 
Stirling,  in  1887,  reported  a  case  of  which  the  upright  position  was 
constantly  associated  with  albuminuria,  and  proposed  the  term 
"postural"  albuminuria.  Heubner,  from  whose  service  at  the 
Charity  Hospital,  in  Berlin,  7  cases  were  reported  by  Schon,^  recog- 
nizing the  relation  between  the  upright  position  and  the  presence 
of  albumin,  proposed  the  term  "orthotic"  albuminuria,  the  albu- 
minuria of  the  upright  position.  This  term  was  further  improved 
upon  by  Teissier  (of  Lyons),  and  Merklen,  who  invented  the  word 
"orthostatic"  as  the  descriptive  term  for  the  symptom,  and  French 
writers  uniformly  allude  to  the  condition  to-day  as  "orthostatic" 
albuminuria.  In  the  United  States  this  euphonious  term  is  prevail- 
ing, but  in  England  and  Germany  Pavy's  and  Heubner's  appella- 
tions are  the  more  usual  ones. 

Attempts  at  classification  of  these  numerous  cases  meet  with  failure, 
because  of  the  fact  that  orthostatic  albuminuria  may  be  a  symptom 
of  some  form  of  Bright's  disease,  notably  chronic  interstitial  neph- 
ritis, or  may  be  a  condition  per  se.  For  example,  a  few  cases  of 
chronic  interstitial  nephritis  may  show  no  albumin  in  nocturnal 
urine,  but  may  show  traces  in  diurnal  urine.  Strictly  speaking, 
orthostatic  albuminuria  is  albuminuria  from  whatever  cause,  occur- 
ring while  the  patient  is  standing  erect.  It  is  permissible,  however, 
to  limit  arbitrarily  the  term  to  those  cases  of  orthostatic  albuminuria 
in  which,  upon  physical  and  microscopic  examination,  there  are  no 
signs  of  renal  disease.  If  there  are  such  signs,  then  Bright's  disease 
should  be  diagnosticated,  and  the  accompanying  orthostatic  albu- 
minuria be  alluded  to  as  merely  a  more  or  less  interesting  symptom. 

On  attempting  to  classify  cases  of  orthostatic  albuminuria  with 
normal  cardiovascular  systems  and  normal  microscopic  findings  in 
the  sediment  of  the  urine,  in  other  words,  orthostatic  albuminuria 
in  the  limited  sense  of  the  word,  we  shall  find  that  they  fall  into 
the  following  classes : 

1.  Intermittent  Cases.  These  cases  show  an  albuminuria  con- 
tinuous for  weeks  or  even  months;  then  stopping  for  a  time,  only 
to  reappear  after  an  interval  of  varying  length.  In  the  course  of 
time  they  seem  more  likely  to  develop  into  Bright's  disease  than  the 
second  group  of  cases  about  to  be  mentioned;  indeed,  both  Bright 
and  Gull  have  described  typical  cases  of  Bright's  disease  thus  insid- 
iously beginning.     Followed  a  few  years  these  cases  are  likely  to 
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show  casts  in  the  urinary  sediment.  As  to  age,  there  are  two  sub- 
divisions among  the  intermittent  cases: 

(a)  Adults.  The  grown  patients  with  intermittent  albuminuria 
show  no  distinctive  characteristics,  morbid  or  physical. 

(6)  Children.  The  children  with  intermittent  albuminuria  are 
usually  cases  of  post-infectious  nephritis,  diphtheria,  and  scarlatina, 
giving  rise  to  the  larger  number  of  cases.  It  is  not  essential  that  the 
nephritis  be  the  immediate  sequel  of  the  infection,  cases  being 
reported  where  an  interval  of  several  months  has  occurred  between 
the  time  of  infection  and  the  time  of  appearance  of  the  albuminuria. 

2.  Continuous  Cases.  These  cases  show  an  albuminuria  which 
is  continuous,  often  for  years,  never  intermitting,  and,  when  finally 
passing  away,  doing  so  never  to  return.  Though  they  may  be  of 
long  duration,  as  a  rule,  they  are  transitory.  Ewald^  and  others 
believe  that  they  never  develop  into  cases  of  true  nephritis.  As  to 
age,  there  are  two  subdivisions: 

(c)  Adults.  Grown  people  affected  with  this  sort  of  albuminuria 
are  almost  invariably  neurasthenic.  So  true  is  this,  that  the  intro- 
duction of  the  term  "neurasthenic  albuminuria  of  adults"  would 
not  be  amiss.  As  long  as  the  marked  vasomotor  paresis,  so  frequent 
a  symptom  of  neurasthenia,  persists,  so  long  does  the  albumin 
appear  in  the  urine.  The  vasomotor  paresis  has  for  its  best  and 
most  reliable  symptom  the  beating  of  the  abdominal  aorta,  the 
degree  of  beating  often  being  so  pronounced  that  the  inexperienced 
for  the  time  entertain  the  suspicion  of  abdominal  aneurism,  the 
beating  being  due,  however,  merely  to  vasomotor  paresis,  with  a 
resulting  loss  in  the  elasticity  of  the  aortic  wall. 

(6)  Children.  Continuous  orthostatic  albuminuria  in  children 
in  large  measure  is  associated  with  movable  kidney,  rather  than  with 
neurasthenia.  The  movable  kidney  is  undoubtedly  always  congen- 
ital, and,  as  a  rule,  is  not  associated  with  splanchnoptosis.  Kuttner,^ 
•  out  of  62  cases  of  orthostatic  albuminuria  of  all  ages,  reports  22  of 
movable  kidney  in  children,  a  proportion  of  35.5  per  cent  of  all 
types  of  cases  at  any  age.  Sutherland^  reports  15  cases  of  movable 
kidney  in  40  cases  of  all  ages  and  types,  37.5  per  cent,  of  the  total. 
Relatively,  therefore,  this  subdivision  is  a  large  one. 

Both  of  these  general  divisions  of  orthostatic  albuminuria,  the 
intermittent  and  the  continuous,  are  "cyclic"  in  the  sense  in  which 
Pavy  used  the  word;  that  is,  both  show  the  albumin  in  largest 
amounts  in  the  forenoon  hours,  in  smaller  amounts  in  the  afternoon 
and  evening  hours,  and  both  show  the  absence  of  albumin  during 
the  night.  Both  of  these  general  divisions,  the  intermittent  and  the 
continuous,  are  "orthotic"  or  "orthostatic,"  since  both  show  albu- 
min while  the  body  is  in  the  standing  or  erect  posture,  and  both  show 
the  absence  of  albumin  while  the  body  is  reclining,  whether  during 
the  night  or  during  the  day.  It  is  evident  from  my  attempts,  then, 
at  classification,  exactly  as  Achard®  states,  that  orthostatic  albu- 
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minuria  is  not  a  nosographical  type,  sharply  demarcated  and  deserv- 
ing a  description  of  its  own,  but  is  rather  a  symptom  occurring  in 
many  different  conditions.  Moreover,  there  are  cases,  which,  as 
M^ry  and  Touchard^"  point  out,  are  continuous  during  the  first 
few  years  of  their  existence,  and  which  subsequently  metamorphose 
into  the  intermittent  type.  Where,  then,  should  these  cases  be 
classified?  We  must  admit  that  no  hard-and-fast  line  of  demarca- 
tion can  be  drawn  between  Group  1  and  Group  2  of  my  classification. 

Concerning  the  frequency  of  occurrence  of  these  cases,  some  idea 
may  be  had  from  the  large  numbers  reported.  For  example,  Van 
Noorden  reports  154  cases  in  healthy  soldiers  in  the  Netherlands 
army  (Stokvis").  Zecthuisen  reports  13  cases  from  an  eye  clinic. 
Stokvis  reports  the  case  of  a  superior  officer  in  the  Netherlands  army 
in  whom  albuminuria  was  accidentally  found,  and  who,  on  account 
of  it,  was  kept  out  of  service  for  months,  being  finally  invalided 
home.  He  felt  well,  and  disliked  the  order  exceedingly,  but  was 
forced  to  yield.  For  several  years  he  was  in  Stokvis'  care,  the  albu- 
minuria constantly  persisting.  Stokvis  reports  other  cases.  Heubner^ 
reports  7  cases;  Pavy\  9  cases;  Edel,^^  3  cases;  Huger,^^  2  cases. 
Kuttner,'  from  Ewald's  clinic,  gathered  in  ten  years  62  cases;  Suth- 
erland,^ 40  cases;  Beck"  reports  1  case;  Teissier,  numerous  cases. 
In  the  Bulletin  et  memoires  de  la  SociSte  medicale  des  hdjyitaux  for 
1900  and  1901  numerous  cases  are  reported  by  Teissier,  M^ry, 
Achard,  Lenoissier,  Lemoine,  Touchard,  Le  Noir,^^  and  others. 

As  to  the  chief  etiological  factors.  Senator^*  states  that  most  cases 
occur  in  adolescent  girls.  Of  Sutherland's^  40  cases,  30  were  females ; 
of  Le  Noir's^^  24  cases,  15  were  females.  On  the  other  hand,  4  of 
my  own  cases  were  males.  Of  Pavy's  9  cases,  8  were  males.  Huger," 
after  a  study  of  the  literature,  reports  88  per  cent,  of  cases  in  males 
and  only  12  per  cent,  in  females.  These  diverse  statistics  may,  per- 
haps, be  reconciled,  the  preponderance  of  males  occurring  chiefly 
in  the  practice  of  those  concerned  in  insurance  or  army  examina-. 
tions,  and  the  preponderance  of  females  in  those  with  a  practice  in 
children's  diseases,  as  in  Sutherland's  and  Heubner's  cases. 

As  to  the  age,  Kuttner'  reports  as  follows: 

3  to  5  years 14  cases. 

5  "  10  " 16  " 

10  "  15  " 22   " 

15  "  20  " 12  " 

20  "  25  " 6   " 

29  " 1  case. 

32  " 1   " 

Le  Noir  in  24  cases  reports : 

Under  10  years 2  cases. 

10  to  20     " 10     " 

20    "    30      •'      (        .        . 5      " 

Above  20     " .       .       .       .  7      " 


I 
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The  maximum  incidence  in  Kuttner's  62  cases  is  between  the  fifth 
and  the  fifteenth  years,  38  of  the  cases,  or  61  per  cent.,  occurring 
at  that  period  of  life.  Ewald,®  from  whose  cUnic  Kuttner's  cases 
were  reported,  agrees  with  Kuttner.  Huger,  who  looked  up  the 
literature,  concludes  that  most  cases  occur  in  adolescence,  but  notes 
that  instances  occur  at  any  age.  Pavy's  6  original  cases  occurred 
at  the  ages  of  eighteen,  nineteen,  twenty-one,  twenty-eight,  and 
forty-nine  years;  two  at  nineteen  years. 

Those  who  find  a  majority  of  cases  in  children  naturally  turn  to 
the  infectious  diseases  as  a  cause.  Thus  M^ry  and  Touchard  report 
a  case  in  a  girl  aged  fourteen  years,  following  diphtheria  and  per- 
tussis. Senator  agrees  that  many  cases  follow  the  infectious  dis- 
eases. Even  adults  may  trace  the  albumin  apparently  to  an  infectious 
disease,  Hertz  and  Salomon"  reporting  a  case  in  a  male  aged  twenty- 
three  years,  the  albuminuria  developing  a  few  months  after  scarlet 
fever.  Siredey  reports  a  case  of  post-scarlatinal  orthostatic  albumin- 
uria of  the  intermittent  form  in  a  young  girl.  Le  Noir,  who  reports 
24  cases  of  intermittent  albuminuria,  not  necessarily  orthostatic, 
though  some  of  them  were  of  that  type,  noted  that  3  followed  scarlet 
fever,  4  followed  typhoid  fever,  1  followed  puerperal  fever,  and  5 
followed  smallpox. 

In  some  cases  baths  have  been  thought  to  have  a  causal  effect  in 
the  production  of  orthostatic  albuminuria.  Thus  Remi  Picci  and 
Galewitch  report  cases  apparently  due  to  warm  baths  (Stokvis"); 
and  Ewald®  admits  the  possibility.  Cold  baths  are  also  a  cause,  just 
as  they  are  a  cause  of  paroxysmal  hsemoglobinuria.  Indeed,  in 
these  cases  it  seems  as  if  no  hsemoglobinuria  resulted,  but  instead  a 
paroxysmal  albuminuria.  On  the  other  hand,  Edel  believes  that 
warm  and  even  cold  baths  are  actually  curative  in  orthostatic  albu- 
minuria, since  he  believes  them  to  promote  diuresis. 

Exercise  and  overexertion  are  apparently  not  causal  factors,  every 
author  of  note  agreeing  on  this.  Pavy's  experiments  early  demon- 
strated that  no  increase  of  albuminuria  ever  resulted  from  over- 
exertion. Indeed,  Edel  goes  so  far  as  to  propose  exercise  as  a  cura- 
tive measure. 

Some  cases  are  hereditary  or  familial.  Thus  Schon,^  reporting 
cases  from  Heubner's  clinic  in  1895,  found  cases  of  orthostatic  albu- 
minuria in  two  sisters,  one  aged  fifteen  years  and  one  aged  thirteen 
years.  Similarly,  Achard*  reports  cases  in  sisters,  a  girl  aged  twelve 
years  and  one  aged  eighteen  years.  Le  Noir  reports  a  family  con- 
sisting of  five  children,  the  older  sisters  showing  no  albumin  and  the 
three  boys  orthostatic  albuminuria,  two  being  twins.  The  mother 
had  had  albuminuria  ever  since  she  was  seventeen  years  of  age,  and 
had  passed  through  five  pregnancies  without  any  impairment  of 
health  whatever.  Of  my  own  cases,  2  are  familial;  a  father  and 
his  nine-year-old  daughter  show  orthostatic  albuminuria,  the  only 
remaining  child  being  free  from  it. 
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The  ingestion  of  food  is  without  influence,  according  to  most 
observers,  from  Pavy  down,  Pavy  noting  that  fasting  did  not  reduce 
the  albumin.  Indeed,  Edel  believes  the  ingestion  of  food  diminishes 
the  amount  of  albumin  present,  and  thinks  it  does  so  by  promoting 
diuresis.  Lenoissier  and  Lemoine,^^  however,  noting  that  people 
eat  during  the  day  and  sleep  at  night,  illogically  look  upon  food  as  a 
possible  causal  factor.  Mery  and  Touchard,  in  one  of  their  three 
conclusions  summarizing  the  leading  points  of  their  paper,  declare 
that  there  is  an  absolute  absence  of  effect  upon  orthostatic  albu- 
minuria by  digestive  laboi;.  Indeed,  the  very  fact  that  the 
maximum  albuminuria  is  before  dinner,  and  that  it  decreases  in 
the  afternoon  and  evening,  when  the  heavier  meals  are  customarily 
taken,  would  seem  to  indicate  the  inadequacy  of  food  as  a  causal 
factor. 

The  consensus  of  opinion  is  that  the  erect  posture  is  the  chief 
etiological  factor.  Concerning  the  influence  of  the  erect  posture  in 
general  upon  the  elimination  of  water  and  of  urea  in  the  urine,  care- 
ful experiments  by  Lenoissier  and  Lemoine^^  are  of  interest.  These 
investigators  found  that  standing  notably  lowers  the  secretion  of 
water  by  the  kidneys  in  all  individuals,  whether  healthy  or  suffer- 
ing from  Bright's  disease.  The  diminution  of  the  quantity  of  urine 
passed  was  found  to  be  greater  when  the  kidneys  are  diseased  than 
in  the  healthy  state,  and  the  difference  is  sufficiently  marked  and 
sufficiently  constant  to  indicate  that  excessive  orthostatic  oliguria 
is  a  very  delicate  sign  of  defective  renal  function.  The  most  pro- 
nounced reduction  that  these  authors  found  was  71  per  cent,  while 
standing;  that  is,  29  per  cent,  as  much  was  secreted  standing  as 
lying.  If  one  furthermore  measures  the  excretion  of  urine  during 
the  period  of  prone  posture  following  the  erect  posture,  a  compen- 
satory polyuria  will  be  found.  Nevertheless,  the  quantity  of  urine 
secreted  in  twenty-four  hours  remains  lower  than  the  total  which 
the  patient  might  have  secreted  had  he  remained  constantly  in  bed. 
In  a  series  of  patients  the  average  diminution  of  urine  passed  in  the 
erect  posture  was  25  per  cent. 

Conversely,  the  erect  posture,  both  in  disease  of  the  kidneys  and 
in  health,  has  influence  upon  the  elimination  of  urea,  a  greater 
quantity  being  secreted  in  the  upright  posture,  a  lesser  quantity  in 
the  prone  position.  In  the  light  of  these  two  facts  it  is  not  difficult 
to  appreciate  the  influence  which  the  upright  posture  may  really 
have  upon  the  elimination  of  albumin.  Moreover,  the  early  experi- 
ments of  Dukes  Clement  with  his  patient,  of  Pavy  with  his  patients, 
and  of  numerous  observers  since,  tend  to  establish  incontrovertibly 
a  close  relationship  between  the  upright  posture  and  orthostatic 
albuminuria.  Whether  the  upright  position  is  the  real  cause,  or 
whether  it  is  a  posture  permitting  the  exercise  of  a  more  remote 
cause,  is,  of  course,  not  established.  That  it  may  not  be  the  real 
cause  is  evident  from  the  fact  that  there  is  usually  a  diminution  of 
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albuminuria  toward  the  end  of  the  day,  after  the  patient  has  been 
standing  the  maximum  time-length. 

Kuttner  was  the  first,  I  believe,  to  point  out  a  relationship  between 
movable  kidney  and  albuminuria  in  young  girls.  He  found  the 
right  kidney  movable  in  22  out  of  62  cases,  or  in  35  per  cent.  In 
19  of  these  22  cases  both  kidneys  were  movable.  Le  Noir  reports 
that  of  his  24  cases,  8  had  movable  kidneys,  or  33  per  cent.,  a  figure 
closely  agreeing  with  Kuttner.  All  8  of  his  cases  were  females. 
Sutherland  found  in  a  total  of  40  cases  of  orthostatic  albuminuria 
in  adolescence,  15  with  movable  right  kidney,  in  5  of  whom  both 
kidneys  were  movable.  His  percentage  is,  therefore  37.5.  Adding 
these  three  sets  of  cases,  we  find  45  cases  of  movable  kidney  in  126 
patients,  a  percentage  of  35.7.  The  average  age  of  Sutherland's 
patients  was  ten  and  a  half  years,  the  extreme  variations  being  seven 
and  fourteen  years.  Since  Sutherland's  total  of  movable  kidney  in 
the  40  cases  of  orthostatic  albuminuria  was  greater  than  found  in 
all  the  remaining  patients  of  his  hospital  service  during  a  period  of 
fifteen  years,  its  relationship  as  expressed  by  this  fact  is  very  impor- 
tant. Sutherland,  however,  regards  the  movable  kidney  as  an  effect 
of  the  orthostatic  albuminuria  rather  than  as  a  cause,  his  explana- 
tion being  that  the  daily  surcharging  of  the  kidneys  with  venous 
blood  when  the  patient  assumes  the  erect  posture,  and  the  conse- 
quent increased  weight  of  the  organ,  may  in  time  tell  upon  the  normal 
supports  and  induce  a  certain  progressive  degree  of  motility.  Mov- 
able kidney  was  also  reported  by  Bourcy,*®  in  the  case  of  a  youth, 
aged  nineteen  years,  and  by  Nivi^re,^"  in  a  young  man,  aged  twenty 
years. 

Pathology.  Inasmuch  as  not  a  single  case  of  orthostatic  albu- 
minuria has  ever  to  come  to  post-mortem  examination,  there  is  no 
knowledge  whatever  as  to  either  presence  or  absence  of  renal  changes. 
There  are  theories  of  pathogenesis,  to  be  sure,  which  are  more  or 
less  plausible,  and  there  is  a  fairly  widespread  idea  that  orthostatic 
albuminuria  is  functional  or  physiological.  Of  exact  information, 
there  is  none.  Senator^®  has  long  been  of  the  opinion  that  albumin- 
uria of  the  intermittent  type  may  be  physiological.  According  to 
him,  physiological  albuminuria  exists,  though  limited  to  very  small 
amounts  of  albumin,  in  healthy  individuals  of  not  very  advanced  age, 
in  whose  urine  there  is  no  evidence  of  any  departure  from  the  normal 
and  in  whose  cases  the  albuminuria  is  called  forth  only  by  certain 
physiological  causes,  chief  of  which  are  overexertion,  overeating 
(especially  of  proteids),  cold  baths,  emotional  disturbances,  and 
mental  overwork.  Such  cases  of  albuminuria  must,  however,  be 
operative  only  in  a  transitory  and  desultory  way,  and  cannot 
account  for  the  •  continuous  cases  of  orthostatic  albuminuria  so 
frequently  observed.  Others,  and  the  majority  of  writers,  are 
decidedly  opposed  to  Senator's  view,  and,  personally,  I  belong 
to  the  majority. 
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Edel,"  observing  that  the  amount  of  albumin  diminishes  after 
dinner,  being  less  from  three  to  six  in  the  afternoon  than  in  the  fore- 
noon, a  fact  exactly  opposed  to  the  idea  that  food  increases  the 
amount  of  albumin,  sought  a  new  explanation,  which  he  endeavored 
to  prove.  He  made  the  experiment  of  postponing  the  dinner  hour, 
and  discovered  that  he  also  postponed  the  time  of  minimum  albu- 
minuria in  every  case  examined.  He  then  abolished  the  dinner 
altogether  and  entirely  eliminated  the  period  of  minimum  albu- 
minuria. He  found,  further,  that,  as  is  generally  known,  the  inges- 
tion of  food  causes  increased  diuresis.  The  recumbent  posture  is 
also  associated  with  diuresis.  He  therefore  arrived  at  the  conclu- 
sion that  the  true  theory  of  origin  of  the  albumin  is  that  it  results 
from  diminished  diuresis,  and  hence  proposes  as  a  cure  the  ingestion 
of  larger  amounts  of  water  and  various  diuretics.  Ewald  does  not 
agree  with  Edel,  and  the  latter's  hypothesis  has  failed  to  attract 
much  attention  or  any  following. 

The  most  plausible  theory  of  pathogenesis  is  that  of  Marie  and 
numerous  other  writers.  As  is  suggested  in  my  classification,  it  was 
early  noted  that  cases  of  orthostatic  albuminuria  in  young  adults 
and  even  in  older  individuals  were,  as  a  rule,  associated  with  hys- 
teria, neurasthenia,  and  dyspepsia  nervosa.  In  all  of  these  indi- 
viduals there  was  considerable  vasomotor  paresis  indicated  by  the 
cold  and  semicyanotic  extremities  and  by  the  beating  abdominal 
aorta.  Marie,  while  necessarily  indefinite,  subscribes  to  a  theory  of 
vasomotor  origin.  Ewald,®  writing  in  Eulenburg's  Jahrhuch  upon 
renal  diseases  in  the  volume  recently  issued  in  January,  1904,  puts 
the  matter  in  this  way:  "When  we  consider  all  the  facts  that  we 
have  knowledge  of  concerning  the  genesis  and  causes  of  this  peculiar 
affection,  we  are  able  to  assert  with  certainty  only  this  much:  that 
disturbances  of  the  circulation  must  be  the  underlying  factors,  mani- 
festing themselves  through  the  influences  of  certain  reflexes  in  the 
renal  parenchyma."  The  exact  area  is  thought  by  Ewald  to  be  in 
the  glomeruli,  though  he  admits  the  possibility  that  the  tubules  may 
also  be  within  the  area  of  vasomotor  disturbance.  As  to  the  cause 
of  the  diurnal  variations  in  the  circulation,  neither  Ewald  nor  any 
other  authority  has  been  able  to  afford  any  information. 

Symptomatology.  The  Urine.  The  quantity  of  urine  passed  in 
the  twenty-four  hours  is  approximately  normal,  averaging  1100  c.c. 
or  1200  c.c.  in  the  young  to  1500  c.c.  or  1600  c.c.  in  adults.  The 
specific  gravity  is  not  at  all  lowered;  indeed,  in  a  case  reported  by 
Beck/^  the  average  specific  gravity  of  36  specimens,  passed  over  a 
period  of  six  months,  was  1026.2. 

The  albumin  found  is  serum  albumin  or  globulin,  best  detected 
by  the  acetic  acid  and  ferrocyanide  of  potassium  test.  Nucleo- 
albumin,  according  to  Ewald,  may  be  present,  but  it  is  very  rare, 
The  albumin  is  present,  as  a  rule,  in  relatively  small  quantities,  such 
as  small  or  large  traces,  but  it  may  be  present  in  large  amounts,  even 
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I  of  1  per  cent.  The  daily  variation  is  fairly  regular,  there  being  no 
albumin  in  urine  passed  on  rising,  a  maximum,  amount  in  that  passed 
during  the  forenoon,  usually  about  11.30  a.m.;  while  in  the  afternoon 
the  amount  of  albumin  falls,  reaching  a  minimum  in  the  evening. 
In  appearance  the  urine  is  perfectly  normal,  being  lighter  in  color 
and  increased  in  amount  in  the  afternoon. 

Microscopically,  casts  are  rarely  found.  In  Pavy's  original  paper 
the  absence  of  casts  was  one  of  the  diagnostic  points.  Personally,  I 
was  able  to  find  casts  in  but  1  of  my  5  cases,  and  I  suspect  that 
eventually  cardiovascular  signs  of  nephritis  may  develop  in  him. 
Ewald  agrees  that  in  the  majority  of  true  cases  there  are  no  casts. 
Huger,"  reporting  2  cases  of  young  men,  both  under  twenty-one 
years,  found  casts  in  the  urine  of  each.  He  expresses  himself  as 
feeling  certain  that  very  careful  examination  will  show  casts  in  all 
cases  of  orthostatic  albuminuria. 

Cryoscopy  affords  no  information  in  regard  to  the  presence  of 
nephritis,  the  reduction  of  the  freezing-point  being  within  the  normal 
variation.  The  methylene-blue  test  made  by  Hertz  and  Salomon 
also  resulted  negatively,  indicating  the  probable  absence  of  renal 
disease. 

Subjective  Symptoms.  As  a  rule,  there  are  no  subjective  symp- 
toms in  these  cases,  most  individuals  regarding  themselves  as  healthy, 
still  the  patient  may  be  languid,  though  not  sick,  and,  according 
to  Marie,  may  suffer  from  neuralgias  of  various  sorts,  palpitation, 
vertigo,  and  even  nose-bleed.  He  is  more  apt  to  suffer,  however, 
from  hysteria,  neurasthenia,  or  dyspepsia  nervosa.  The  vasomotor 
disturbances  are  the  most  pronounced,  cold  hands  and  feet  being 
the  rule,  and  pulsatory  abdominal  aortas  being  very  common.  The 
arterial  pressure  is  reduced  in  all  true  cases  of  orthostatic  albumin- 
uria. If  it  is  found  increased,  the  case  is  very  likely  a  true  nephritis, 
originating  insidiously. 

The  vasomotor  paresis  doubtless  explains  the  acceleration  of  the 
pulse,  the  variations  of  rate  in  Kuttner's  62  cases  being  as  follows: 

Rate  60  to  70 2  cases. 

•  "   70  "  80 14   " 

"   80  "  90 25   " 

"   90  "  100 12   " 

"  100  "  110 9   " 

Thus,  46  had  a  pulse  rate  of  80  or  more.  Many  of  these  cases  of 
Kuttner  were  anaemic  and  chlorotic,  and  the  increase  in  pulse  rate 
may  thus  also  find  an  explanation.  In  all  5  of  my  own  cases  there 
was  an  increased  pulse  rate. 

Le  Noir  noted  in  his  24  cases  that  the  individuals  were,  as  a  rule, 
thin,  the  deficient  nutrition  possibly  being  due  to  the  dyspepsia  and 
constipation  which  he  frequently  found. 

Cardiovascular  signs  are  invariably  absent,  there  being  no  hyper- 
trophy of  the  left  ventricle,  accentuation  of  the  second  aortic  sound. 
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increase  in  arterial  tension,  as  shown  by  the  pulse  and  tonometer, 
ocular  symptoms,  oedema,  or  polyuria. 

Diagnosis.  The  diagnosis  is  not  difficult.  Given  a  case  of  albu- 
minuria, an  examination  of  the  urine  passed  by  the  patient  on  rising 
should  be  made.  If  this  is  found  free  from  albumin,  a  series  of 
samples  should  be  collected  during  the  next  twenty-four  hours  and 
analyses  made  of  each  of  them.  If  by  this  means  the  case  shows  an 
orthostatic  albuminuria,  other  alterations  in  the  urine  should  be 
sought,  such  as  polyuria,  marked  oliguria,  marked  reduction  of  urea, 
lowered  specific  gravity,  microscopic  signs  of  renal  diseases,  such  as 
various  casts,  renal  epithelial  cells,  erythrocytes  and  leukocytes. 
These  being  negative,  and  by  the  previously  made  physical  examina- 
tion, the  heart  and  bloodvessels  being  found  free  from  signs  of 
nephritis,  the  eyes  free  from  hemorrhagic  or  albuminuric  retinitis, 
the  skin  from  oedema,  and  the  nervous  system  from  signs  of  renal 
involvement,  the  diagnosis  of  orthostatic  albuminuria  may  pro- 
visionally be  safely  made.  The  case  should  then  be  kept  under 
observation  for  many  months,  and  repeated  tests  for  albumin  be 
made,  so  that  the  case  may  be  accurately  classified,  either  in  the 
great  group  of  insidiously  beginning  nephritis  or  in  the  group  of 
symptomatic  orthostatic  albuminuria,  or  in  the  lesser  group  of  true 
orthostatic  albuminuria.  When  placed  in  the  latter  category,  it 
must  then  be  determined  whether  the  case  belongs  to  the  intermit- 
tent or  to  the  continuous  type. 

Prognosis.  It  seems  very  clear  to  all  who  have  written  on  the 
subject  that  many  cases  of  orthostatic  albuminuria  wholly  recover. 
Thus,  in  Kuttner's  62  cases,  34  recovered  within  a  year,  26  being 
followed  from  two  to  ten  years.  It  seems  equally  clear  that  many 
of  those  not  recovering  do  not  subsequently  develop  into  cases  of 
nephritis.  Thus  Le  Noir  reports  a  case  of  a  girl,  aged  eighteen 
years,  followed  until  the  age  of  thirty-two,  at  which  time  the  case  was 
reported;  this  girl  married  and  went  through  three  pregnancies  with- 
out accident.  She  showed  albumin  daily,  yet  always  remained  in 
excellent  health.  Another  case  reported  was  that  of  a  young  girl, 
followed  since  she  was  seventeen  years  of  age,  who  went  through 
five  pregnancies  without  mishap.  Ewald  is  equally  sure  that  there 
is  no  indication  that  the  typical  and  undoubted  cases  lead  to  neph- 
ritis. Indeed,  most  cases  do  quite  the  reverse;  they  recover.  Klemp- 
erer  also  states  that  these  cases  never  run  into  Bright's  disease. 
Teissier,  of  Lyons,  who  reported  28  cases  in  1896,  reported  only  4 
cases  which  subsequently  developed  Bright's  disease;  the  other 
24  recovered  or  else  continued  to  pass  albumin  during  the  daytime 
without  signs  of  nephritis  developing.  Lambert,^^  writing  on  the 
prognosis  of  albuminuria,  states  that  the  albuminuria  of  adolescence 
(seventeen  to  thirty  years)  is  of  good  prognosis,  expressing  the 
opinion  that  few  men  pass  six  months  of  their  life  without  casts  or 
albumin  of  transient  duration.     M^ry  and  Touchard  report  the 
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case  of  a  girl  with  orthostatic  albuminuria  who  married  and  went 
through  a  pregnancy  without  accident.  Huger,  on  the  other  hand, 
finding  casts  in  the  2  cases  he  reported,  and  believing  that  casts  can 
be  found  with  very  careful  search  in  all  cases,  believes  them  all  to 
be  latent  Bright's  disease.  Achard^  sensibly  remarks  that  "in  pres- 
ence of  a  case  of  orthostatic  albuminuria  we  cannot,  especially  before 
we  have  followed  the  patient  for  some  years,  formulate  an  unreserved 
prognosis." 

Personally  I  am  of  the  opinion  that  these  cases  showing  the  inter- 
mittent type  of  physical  signs  found  in  non-neurasthenic  adults,  with 
possibly  a  slight  lowering  of  the  specific  gravity,  even  without  the 
presence  of  casts,  much  more  in  their  presence,  should  be  regarded 
as  cases  of  true  organic  renal  disease.  Those  cases  of  continuous 
orthostatic  albuminuria  occurring  in  adults  who  are  neurasthenic  or 
hysteric,  with  unimpaired  specific  gravity  and  negative  microscopic 
findings,  should  be  regarded  as  functional  in  origin,  with  a  rela- 
tively good  prognosis.  Those  cases  occurring  in  children,  associated 
with  movable  kidney  or  with  no  apparent  cause  whatever,  especially 
familial  cases,  should  be  regarded  as  functional,  with  good  prog- 
nosis. Those  cases  occurring  in  children  and  associated  with  infec- 
tious diseases,  as  diphtheria,  scarlet  fever,  variola,  pertussis,  and 
even  typhoid  fever,  should  be  regarded  as  cases  of  true  nephritis, 
very  likely  glomerular;  and  though  they  may  recover,  still,  the  prog- 
nosis should  be  reserved. 

The  amount  of  albumin  is  of  no  prognostic  value  whatever;  small 
amounts  may  mean  nephritis,  large  amounts  may  mean  functional 
derangement.  Of  more  importance  from  the  prognostic  stand- 
point is  the  manner  of  life  of  the  patient:  his  business  cares  and 
worries,  his  food  and  the  manner  and  regularity  of  getting  it,  the 
amount  of  alcohol  he  consumes,  his  habits  with  regard  to  tobacco, 
the  amount  of  sleep  he  gets,  etc. 

I  believe  that  with  time  and  the  multiplication  of  reported  cases 
we  shall  come  to  look  upon  orthostatic  albuminuria,  first,  as  a  symp- 
tom of  beginning  nephritis;  second,  as  a  functional  derangement 
associated  with  vasomotor  disturbance,  especially  in  hysteria  and 
neurasthenia,  and  neuropathic  individuals  in  general;  third,  as  a 
circulatory  derangement  in  congenital  floating  kidney;  fourth,  as  an 
hereditary,  familial  defect;  fifth,  as  a  delicate  sign  of  postinfectious 
nephritis.  Thus,  there  will  be  no  disease  of  orthostatic  albuminuria, 
per  se,  any  more  than  there  are  at  the  present  time  diseases  known 
as  oxaluria,  phosphaturia,  or  indicanuria. 
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ADIPOSIS  DOLOROSA. 

WITH  REPORT  OF  THREE  CASES.^ 

By  J.  N.  Hall,  M.D., 

AND 

C.  E.  Walbrach,  M.D., 

OF    DENVER,    COL. 

The  three  cases  described  below  are  examples  of  Dercum's 
disease,  or  adiposis  dolorosa.  Two  of  them  are  of  the  nodular 
form  and  one  is  of  the  localized  diffuse  form.  All  but  one  had  the 
four  cardinal  features  noted  by  Vitaud — viz.,  fatty  tumor  or  tumors; 
pain,  both  spontaneous  and  induced  in  these  cases;  asthenia,  and 
psychic  symptoms.    In  Case  I.  the  latter  feature  was  wanting. 

No  disease  of  the  thyroid  gland  was  noted  in  any  of  these  cases. 
Two  of  them  used  alcohol.  Syphilis  was  not  proven  in  any  case. 
In  one  improvement  took  place  under  thyroid  treatment.  All  were 
in  women,  as  most  reported  cases  have  been.  In  none  was  hemor- 
rhage from  the  mucous  membranes  present.  Twenty-eight  cases 
of  this  disease  have  been  recorded  according  to  Dercum  and  Mc- 
Carthy. It  must  be  more  frequent  than  this  number  of  cases  would 
indicate,  and  will  almost  certainly  be  more  often  recognized  when 
its  characteristics  become  more  widely  known. 

Of  these  three  cases  Dr.  Hall  saw  one  of  the  nodular  variety  in 
his  private  practice  in  September,  1902,  and  shortly  afterward  had 
the  privilege  of  studying  with  Dr.  Walbrach  Case  III.  in  the  latter's 
service  at  the  Denver  City  and  County  Hospital,  after  the  diagnosis 
had  been  made  by  Dr.  Walbrach.  Case  II.  was  examined  by  Drs. 
Fleming  and  Freeman,  to  whom  the  entire  credit  of  the  diagnosis 

1  Presented  to  the  Denver  City  and  County  Society,  March  1,  1904. 
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belongs.  Dr.  Hall  testified  as  an  expert  regarding  this  case,  but 
had  no  opportunity  for  personal  examination.  This  is  the  first 
appearance  of  the  disease  in  court  to  our  knowledge. 

Case  I.  (Described  by  Dr.  Hall.) — Mrs.  A.,  aged  thirty-eight 
years,  American,  referred  to  me  by  Dr.  Leonard  Freeman  because 
of  stomach  symptoms.  She  had  a  history  of  rheumatism  at  four- 
teen. One  child  was  bom  twenty  years  ago;  two  miscarriages,  at 
four  and  six  months,  since.  No  history  nor  appearance  of  syphiUs. 
Complains  of  tiring  easily. 

She  had  symptoms  of  gastric  hyperacidity,  with  much  epigastric 
pain.  The  amount  of  HCl  was  estimated  by  Dr.  H.  R.  McGraw 
to  be  0.0198,  the  total  acidity  75. 

Physical  examination  negative  as  to  internal  organs.  Reflexes 
normal.  Urine  negative.  She  was  decidedly  neurasthenic  and 
complained  greatly  of  pain  over  the  right  shoulder.  Upon  exami- 
nation I  found  a  fatty  tumor  one  and  one-half  inches  in  diameter 
and  one-third  as  high  over  the  right  deltoid  muscle.  It  was  very 
tender  to  the  touch,  and  gave  rise  to  much  spontaneous  pain.  A 
somewhat  larger  tumor  was  present  on  the  lower  posterior  surface 
of  each  thigh,  equally  tender,  but  with  less  spontaneous  pain.  Two 
smaller  and  similar  tumors  existed  upon  the  trunk,  but  they  were 
only  slightly  tender  when  compared  with  the  others. 

She  had  pads  of  fat  over  the  clavicles,  but  without  pain  or  ten- 
derness.   There  were  no  signs  of  myxoedema. 

She  seemed  ordinarily  acute  mentally,  with  good  memory. 
She  had  used  "headache  tablets"  freely  for  the  pain,  and  probably 
alcohol  as  well. 

I  saw  her  but  three  times,  the  gastric  symptoms  yielding  quickly 
to  treatment.  Acetanilid  relieved  the  pain  of  the  fatty  tumors  con- 
siderably, and  she  continued  to  use  it  until  she  removed  to  another 
town.     I  have  not  since  heard  from  her. 

This  patient  presented  the  fatty  tumors,  with  tenderness  and 
spontaneous  pain  and  asthenia,  but  was  without  any  marked 
psychic  symptoms.  The  case  should  be  classed  in  the  nodular 
variety. 

Case  H. — Dr.  Hall  appeared  in  the  District  Court  May  13, 
1903,  with  Dr.  Fleming,  and,  at  his  request,  as  an  expert  witness 
in  this  case.  Drs.  Fleming  and  Freeman  have  kindly  given  us 
permission  to  publish  the  following  history,  and  to  them  is  due  the 
entire  credit  of  the  diagnosis  and  of  this  report : 

"Mrs.  C,  aged  twenty-five  years,  was  bruised  upon  the  right 
hip  on  October  1,  1901,  by  being  knocked  down  upon  the  stone 
pavement  by  the  pole  of  a  hack.  Two  months  later  she  was  well 
so  far  as  the  bruises  were  concerned,  the  usual  appearance  of  a 
contusion  having  entirely  cleared  up.  In  November,  1902,  thirteen 
months  after  the  injury,  she  was  examined  by  Drs.  Fleming  and 
Freeman,  and  by  other  surgeons  for  the  prosecution,  because  of  a 


320  HALL,    WALBRACH:    ADIPOSIS   DOLOROSA, 

suit  brought  against  the  owner  of  the  team  on  account  of  the  alleged 
damage  to  the  right  hip-joint. 

"At  this  time  she  was  fleshy,  and  the  thighs  were  especially  so. 
She  had,  over  the  right  trochanter,  a  circular  fatty  tumor  of  the 
size  of  the  palm  and  nearly  an  inch  in  thickness,  very  sensitive  to 
pressure,  and  giving  rise  to  much  spontaneous  pain  as  well.  It  was 
alleged  to  have  appeared  since  time  of  the  injury,  and  this  allega- 
tion was  apparently  true.  It  was  blackish  in  the  centre,  reddish 
and  mottled  toward  the  edges,  with  large  veins  upon  the  surface, 
and  showing  the  lobulated  appearance  of  fat.  There  was  no  heat 
nor  other  sign  of  acute  inflammation. 

"The  extreme  sensitiveness  of  the  tumor  was  not  noted  in  the 
surrounding  area,  although  this  part  was  hyperaesthetic.  Pressure 
upon  the  heel  caused  a  paroxysm  of  pain  shooting  upward  to  the 
tumor.  The  testimony  showed  that  this  condition  had  existed  for 
months,  confining  her  to  bed  most  of  the  time. 

"Under  chloroform  there  was  found  to  be  no  disease  of  the  hip- 
joint,  according  to  the  report  of  the  surgeons,  but  the  leg  was  nearly 
one-half  inch  shorter  than  the  left,  and  slightly  atrophied,  appar- 
ently from  disuse  because  of  pain.  She  was  exceedingly  pale  and 
feeble,  irritable,  and  duller  mentally  than  formerly." 

This  was  apparently  a  case  of  the  nodular  ecchymotic  form  of 
adiposis  dolorosa.  The  shortening  of  the  leg  was  not  proven  to  be 
associated  with  the  injury.  It  is  interesting  to  note  the  presence  of 
tumor  about  a  year  after  the  disappearance  of  the  bruises,  for  there 
seems  to  be  no  evidence  that  the  adiposis  was  present  at  the  first 
examination  by  her  physicians. 

Hutchison  and  Allbutt  mention  the  possible  association  of  the 
disease  with  traumatism.  Doubtless  her  limp  was  in  part  due  to 
the  pain  upon  movement  of  the  affected  limb,  wholly  apart  from 
any  possible  bony  change.  She  has  certainly  suffered  greatly  from 
the  pain  of  the  tumor. 

Drs.  Fleming  and  Hall  testified  that  this  trouble  was  apparently 
not  one  of  surgical  injury,  but  of  the  nodular  variety  of  adiposis 
dolorosa,  the  black-and-blue  appearance  being  recognized  as  of 
occasional  occurrence  in  this  disease.  Bochroch  and  Dercum  and 
McCarthy  speak  of  the  ease  with  which  ecchymoses  occur  in 
painful  adiposis,  although  we  have  not  noted  a  record  of  the 
occurrence  of  discoloration  upon  a  single  nodular  tumor.  Much 
credit  is  due  the  reporters  for  their  recognition  of  so  unusual  a  form 
of  the  disease.  The  jury  promptly  rendered  a  verdict  in  favor  of 
the  defendant  liveryman,  there  being  no  suflScient  evidence  that  the 
trouble  was  the  result  of  the  alleged  injury.  No  further  history 
of  this  case  could  be  obtained. 

We  find  here  the  single  fatty  tumor,  the  tenderness  and  sponta- 
neous pain,  the  asthenia,  and  the  development  of  the  mental  dul- 
ness  and  irritability. 
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Case  III.  (Reported  by  Dr.  Walbrach.) — The  following  case  of 
adiposis  dolorosa  came  under  my  observation  at  the  County  Hos- 
pital November  10,  1902,  and  is  sufficiently  characteristic  to  merit 
attention.  It  was  shown  by  Dr.  Hall  at  his  clinic  at  the  Denver 
City  and  County  Hospital,  at  a  time  when  the  "irritabiUty  and 
causeless  quarrelling"  reached  almost  to  the  border  of  actual  in- 
sanity. 

The  case  is  that  of  Mrs.  Ella  N.,  aged  forty-five  years,  married, 
housekeeper,  American  by  birth,  both  parents  dead,  mother  of  old 
age,  father  of  unknown  cause.  Patient  had  scarlet  fever  when  a 
child.  In  later  years  pneumonia,  rheumatism,  and  typhoid.  Denies 
specific  infection.     No  history  of  tuberculosis  in  the  family. 

Patient  claims  that  the  present  trouble  began  four  weeks  ago 
with  a  swelling  in  the  lower  extremities,  accompanied  with  intense 
pain  in  these  regions,  apparently  of  a  neuralgic  character.  Owing 
to  the  mental  condition  of  the  patient  it  is  impossible  to  obtain  a 
clear,  concise  history  in  regard  to  the  onset  and  further  develop- 
ment of  symptoms.  She  admits  having  used  alcohol  freely.  On 
inspection  w6  find  both  hips  and  both  thighs  and  the  regions 
around  and  below  the  knees  to  be  enormously  enlarged,  giving  the 
patient  the  appearance  of  excessive  obesity  in  these  parts.  Close 
examination  reveals  that  the  enlargements  consist  of  adipose  tissue, 
which  is  very  unevenly  distributed. 

Below  the  left  knee  it  is  very  irregular  and  lumpy.  The  abdom- 
inal wall  also  contains  a  large  amount  of  fatty  tissue. 

The  patient  has  no  unusual  deposit  of  fat  about  the  shoulders 
or  arms.  This  disorder  of  nutrition,  whatever  the  cause  may  be, 
was  limited  in  this  case  to  the  lower  extremities.  The  second  promi- 
nent symptom  is  the  extreme  tenderness  over  the  deposits  of  adipose 
tissue.  Every  slightest  touch  almost  anywhere  below  the  waist  is 
attended  with  cries  of  pain.  The  patient  also  suffers  from  crises  of 
pain,  arising  spontaneously  without  any  .external  cause. 

The  third  most  prominent  feature  in  the  case  consists  of  the 
psychic  phenomena. 

These  consist  of  extreme  irritability,  and,  to  borrow  an  expres- 
sion from  Dercum,  "a  marked  tendency  to  causeless  quarrelling 
and  even  vague  ideas  of  persecution."  She  was  continuously  quar- 
relling and  fussing  with  the  physicians  and  nurses,  claiming  that 
she  was  being  neglected  and  maltreated. 

A  fourth  symptom  of  great  prominence  was  the  marked  asthenia. 
The  patient,  although  apparently  well  nourished,  was  confined  to 
her  bed.  Even  sitting  for  a  few  minutes  in  a  chair  seemed  to  com- 
pletely exhaust  her.    The  grip  of  both  hands  was  extremely  weak. 

Examination  of  the  heart  and  lungs  was  negative.  Slight  ather- 
omatous changes  were  noted  in  the  radial  arteries.  Liver  dulness 
seemed  moderately  diminished.  A  pelvic  examination  revealed 
nothing  abnormal.    Urine  contained  a  moderate  amount  of  pus,  no 
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albumin  or  casts.  Patient  lost  control  of  bladder  at  times.  The 
right  eye  deviates  outward  since  childhood.  Reaction  of  pupils 
to  light  and  accommodation  was  normal.  Knee-jerks  present,  not 
exaggerated.  No  antesthesia  was  found  in  any  part  of  the  body. 
No  abnormality  of  the  thyroid  gland  could  be  detected  by  physical 
examination. 

The  above-described  accumulation  of  adipose  tissue — pain, 
asthenia,  and  psychic  phenomena — are  regarded  by  Vitaut  as  the 
four  cardinal  symptoms  of  the  disease,  and  this  meets  with  the 
approval  of  Dercum.  Having  these  four  cardinal  symptoms  pres- 
ent in  this  case,  we  are  justified  in  making  the  diagnosis  of  adiposis 
dolorosa.  If  we  accept  Vitaut's  division  of  adiposis  dolorosa  into, 
first,  the  nodular;  second,  the  localized  diffused;  and,  third,  the  gen- 
eralized diffused  forms,  we  find  that  the  case  under  discussion 
belongs  to  the  second  group,  namely,  the  localized  diffused  form. 

The  patient  was  put  on  thyroid  extract  and  iodide  of  potassium, 
this  treatment  being  continued  for  about  two  months.  At  the  end 
of  this  time  she  had  improved  to  such  an  extent  that  she  was 
able  to  be  up  and  about,  and  left  the  hospital  after  having  been  con- 
fined to  bed  three  months.  When  seen  a  year  afterward  the  patient 
had  apparently  continued  to  improve  without  further  treatment. 
She  related  that  she  had  been  able  to  do  her  usual  household  duties 
during  that  time  and  had  been  free  from  pain. 

At  the  present  time  but  five  cases  of  adiposis  dolorosa  have  come 
to  autopsy,  four  of  which  are  recorded  by  Dercum  and  one  by  Burr. 
In  two  of  these  the  thyroid  gland  was  enlarged  and  the  seat  of  cal- 
careous infiltration.  Two  others  showed  partial  atrophy  of  the 
same  gland,  while  in  the  fifth  the  gland  was  found  to  be  normal. 
Three  out  of  the  five  reported  presented  changes  of  the  pituitary 
body,  namely,  enlargement  and  gliomatous  degeneration  in  two, 
and  adenocarcinoma  in  the  third.  The  last  three  were  the  only 
ones  of  the  five  examined  microscopically.  Besides  the  above- 
mentioned  changes  an  interstitial  neuritis  was  found  in  various 
nerves  as  they  passed  through  the  fatty  tissue.  In  one  of  Dercum's 
cases  sclerotic  changes  in  the  columns  of  Goll  were  found.  How- 
ever, the  neuritis  and  the  degenerative  changes  of  the  thyroid  and 
pituitary  body  are  held  by  Dercum  to  be  the  most  important 
pathological  findings. 

In  comparing  the  pathology  of  adiposis  dolorosa  with  that  of 
acromegaly,  one  is  confronted  with  the  striking  similarity  of  the 
lesions.  In  thirty-four  autopsies  of  acromegaly  recorded  by  Fur- 
nival,  and  mentioned  by  Osier,  changes  in  the  pituitary  body  were 
found  in  all,  and  in  the  majority  either  hypertrophy  or  neoplasm. 
In  twenty-four  cases  in  which  it  was  examined  the  thyroid  gland 
was  normal  in  but  five.  The  fact  that  both  affections  represent 
abnormal  processes  of  growth,  the  one  characterized  by  an  increase 
of  fatty  tissue,  the  other  chiefly  of  osseous  tissue,  and  also  that  the 
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majority  of  the  cases  of  each,  so  far  reported,  have  occurred  in 
females,  is  suggestive  of  the  possibility  of  the  two  diseases  having 
at  least  in  part  the  same  etiological  factors. 

Until  we  obtain  a  more  exact  knowledge,  of  the  function  of  the 
thyroid  gland  and  the  pituitary  body  in  relation  to  growth  and 
nutrition  of  the  body,  this  question  will  probably  remain  undecided. 


ANEURYSM  OF  THE  HEART. 
By  Philip  D.  Bourland,  B.S.,  M.D., 

BURGEON   TO    THE    CALUMET    AND    HECLA    MININO    COMPANY,    LAKE    LINDEN,    MICHIGAN. 

As  far  as  I  have  been  able  to  determine,  but  two  examples  of  this 
interesting  condition  have  been  contributed  to  general  literature 
by  American  writers  during  the  last  thirteen  years,  namely,  the 
cases  of  Sailer^  and  Sangree.^  Hare*  reported  a  case  of  "Suspected 
Cardiac  Aneurysm,"  but  I  do  not  know  that  the  case  ever  came  to 
autopsy. 

Foreign  writers  reported  during  the  same  period  a  number  of 
cases  of  the  various  kinds  of  cardiac  aneurysms,  to  34  of  which  I 
have  reference  by  title.  Of  these,  23  are  entitled  "Aneurysm  of  the 
Heart,"  or  do  not  refer,  by  title,  to  the  precise  location  of  the  lesion. 
One  specifies  the  interventricular  septum;  1,  aneurysmal  communi- 
cation between  left  ventricle  and  right  auricle;  1,  the  internal  mitral 
flap;  2,  the  apex;  2,  the  auricles,  and  4,  the  left  ventricle.  Both 
American  cases  were  of  the  left  ventricle. 

Not  having  access  to  the  full  reports  of  most  of  these  cases,  I  am 
unable  to  analyze  them  as  fully  as  I  should  like  to.  It  may  be 
assumed,  however,  that  the  left  ventricle  was  affected  in  a  large 
majority  of  those  not  definitely  defined,  and,  in  most  instances,  at 
or  near  the  apex.  Of  147  cases  collected  from  the  literature,  144 
have  this  situation. 

It  must  be  remembered,  in  reading  the  ancient  history  of  cardiac 
aneurysm,  that  no  distinction  was  made  between  hypertrophy  and 
dilatation  and  true  aneurysm.  The  first  differentiation  was  made 
by  introducing  the  terms  "  active  and  passive  "  (Corvisart). 

As  late  as  thirty  years  ago,  however,  some  writers  discussed 
aneurysm  and  other  forms  of  enlargement  together,  and  without 
making  any  definite  distinctions. 

The  case  herewith  reported  occurred  in  the  practice  of  Dr.  A.  A. 

>  Heart  with  Two  Ventricular  Aneurysms,  Proceedings  of  the  Pathological  Society  of  Phila- 
delphia, 1897. 
2  A  Case  of  Aneurysm  of  the  Left  Ventricle,  Journal  of  American  Medical  Association,  1898. 
'  A  Case  of  Suspected  Cardiac  Aneurysm,  Medical  News,  1897, 
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Davis,  of  Calumet,  Michigan,  who  kindly  furnished  me  the  clinical 
history,  and  at  whose  invitation  I  conducted  the  autopsy. 

The  patient,  Mr.  W.,  aged  seventy-two  years,  had  severe  angina 
pectoris  in  1894.  How  many  attacks  not  stated.  No  previous  his- 
tory obtained. 

In  September,  1899,  he  had  a  left-sided  dry  pleurisy.  The  ante- 
rior part  of  the  pleura  was  especially  involved.  There  was  much 
pain  about  the  apex  of  the  heart  and  little  or  none  elsewhere.  Mild 
fever  was  noted,  which  persisted  for  four  or  five  days,  after  which 
the  temperature  fell  to  normal  andjhe  pleuritic  pain  gradually 
subsided.  The  patient  was  left  in  a  weak  and  depressed  state.  The 
pulse,  which,  according  to  the  patient's  statement,  had  been  more 
or  less  intermittent  for  some  years,  skipped,  on  an  average,  only 
once  in  fifteen  beats  at  this  time.  The  pulse  rate  was  75.  The 
right  radial  pulse  was  much  smaller  than  the  left.  Relative  heart 
dulness  was  considerably  increased,  but  absolute  dulness  was  only 
slightly  increased  downward.    Situation  of  apex  beat  not  stated. 

After  about  ten  days  periods  of  dyspnoea  set  in,  attributed  by  the 
patient  to  flatulence.  In  spite  of  a  strong  though  occasionally  inter- 
mittent pulse,  dyspnoea  gradually  became  more  severe.  There  was 
no  cardiac  murmur  at  this  time.  Early  in  December  a  distinct 
systolic  murmur  was  first  heard  at  the  apex. 

Toward  the  middle  of  December  dyspnoea  subsided,  the  murmur 
was  no  longer  heard,  and  the  appetite  and  strength  increased  con- 
siderably. After  two  weeks  of  comparative  comfort  dyspnoea  and 
the  murmur  reappeared  and  the  legs  became  oedematous.  •  There 
was  also  oedema  of  the  right  hand  and  forearm,  but  not  of  the  left. 
Dyspnoea  gradually  became  urgent;  the  patient  developed  a  short 
cough,  expectorated  a  good  deal  of  tenacious,  blood-streaked  mucus, 
and  finally  died  on  February  5,  1900,  with  the  usual  symptoms  of 
incompensation . 

The  urine  was  negative  throughout.  The  angina  recurred  once 
or  twice  at  the  outset  of  the  last  illness. 

Post-mortem  examination  was  made  about  six  hours  after  death. 
The  findings  were  as  follows: 

Body  of  medium  size;  muscles  flabby;  emaciation  marked;  skin 
sallow  and  dry.  There  is  moderate  hypostasis  of  dependent  parts; 
marked  oedema  of  both  legs,  extending  well  up  into  the  thighs; 
moderate  oedema  of  right  hand  and  forearm;  no  oedema  of  left  hand 
or  forearm.  Abdomen  moderately  distended;  rigor  mortis  present. 
The  head  was  not  opened,  and  the  spinal  cord  not  examined. 

Thorax.  There  are  numerous  adhesions  between  the  sternum 
and  the  left  parietal  pleura.  The  pericardium  and  pleura  are  adher- 
ent, the  adhesion  involving  a  large  part  of  the  surface  of  the  peri- 
cardium, which  is  distended  with  fluid.  On  opening  the  pericar- 
dium 200  c.c.  of  blood-stained  fluid  were  removed.  The  pericardium 
is  smooth  and  somewhat  thickened;  no  adhesions  between  layers 
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except  over  lower  third  of  left  ventricle,  where  they  are  firmly  adher- 
ent over  an  area  having  a  diameter  of  two  and  a  half  inches.  The 
heart  is  much  enlarged;  it  is  about  twice  as  large  as  the  fist;  apex 
in  sixth  intercostal  space  half  an  inch  inside  nipple  line.  The  left 
ventricle  lies  anteriorly,  occupying  the  position  normally  held  by 
the  right  ventricle.  The  whole  heart  has  undergone  partial  for- 
ward rotation  on  its  long  axis.  At  the  site  of  the  adhesion  between 
the  pleura  and  the  pericardial  layers  the  wall  of  the  left  ventricle 
bulges,  forming  a  pouch  as  large  as  a  small  orange.  The  heart 
with  the  attached  pericardium  was  removed.  It  was  full  of  dark- 
red  fluid  blood. 

The  Coronary  Arteries.  The  coronary  arteries  are  stiff  and 
tortuous.  The  left  coronary  contains,  in  the  auriculoventricular 
groove,  a  number  of  extensive  areas  of  calcification  which  greatly 
narrow  its  lumen.  In  the  anterior  descending  branch  of  the  left 
coronary  there  is  marked  endarteritis  with  calcareous  deposits, 
and  nearly  complete  stenosis  at  a  point  one  inch  below  the  inter- 
ventricular groove.  The  lumen  of  the  artery  narrows  progressively 
until  at  the  edge  of  the  aneurysmal  pouch  there  is  practically  com- 
plete stenosis.  The  intima  and  media  can  be  easily  stripped  off, 
as  a  separate  tube,  the  whole  length  of  the  vessel.  The  large  trunk 
of  the  descending  branch  leading  to  the  apex  is  markedly  sclerosed 
throughout  its  entire  length,  and  is.  completely  stenosed  midway 
in  its  course.  There  is  nearly  complete  stenosis  in  the  posterior 
interventricular  branch  of  the  right  coronary.  Beyond  the  stenosis 
the  lumen  can  be  traced  only  with  great  difficulty.  The  intima 
and  media  strip  off  as  stiff  tubes  the  whole  length  of  the  artery. 

Section  of  the  Heart.  The  wall  of  the  left  ventricle  is  from  12 
to  14  mm.  thick  except  in  the  aneurysm,  where  it  is  only  from  2 
to  3  mm.  The  muscle  is  pale,  light  brown,  soft,  and  flabby.  There 
is  marked  increase  of  subpericardial  fat.  Muscle  is  entirely  lacking 
in  the  wall  of  the  aneurysm,  which  consists  of  tough,  fibrous  tissue. 
The  aneurysm  contains  a  mixed  clot,  adherent  to  its  wall,  and 
merging  into  a  red  clot  as  the  lumen  of  the  ventricle  is  approached. 
Thorough  organization  has  taken  place  in  the  periphery  of  the 
mixed  clot,  and  has  firmly  blended  it  with  the  wall  of  the  aneurysm. 
There  are  no  clots  elsewhere  in  the  ventricle,  and  the  endocardium 
is  pale  and  smooth.  The  edges  of  the  mitral  segments  are  some- 
what nodular,  and  there  is  slight  curling.  The  orifice  admits  four 
fingers.  The  columnse  carnese  are  flabby  and  flat.  The  right  ven- 
tricle is  small,  its  endocardium  is  pale  and  smooth,  it  contains  blood, 
and  its  tip  reaches  only  to  within  4  cm.  of  the  apex.  The  tricuspid 
segments  are  normal;  the  orifice  admits  three  fingers. 

The  Auricles.  Both  auricles  are  dilated  and  thin  walled,  and 
contain  fluid  blood. 

The  Left  Lung.  The  pleural  surfaces  are  almost  completely 
adherent,     There  is  also  extensive  adhesion  between  the  parietal 
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pleura  and  pericardium,  involving  a  large  part  of  the  latter.  The 
lung  is  very  oedematous,  but  crepitates  throughout.  It  is  otherwise 
negative. 

The  Right  Lung.  The  right  pleural  cavity  contains  several  litres 
of  blood-stained  fluid.  Excepting  marked  cedema,  the  lung  is 
negative. 

The  Liver.  The  liver  shows  fatty  degeneration  and  cedema, 
otherwise  it  is  negative. 

The  Spleen.  The  spleen  is  oedematous,  dark  purple,  and  has 
two  white,  thickened  patches,  about  one-third  inch  in  diameter,  on 
its  anterior  surface. 

The  Kidneys.  Except  for  oedema  the  kidneys  are  negative  on 
macroscopic  examination. 

The  intestines  are  negative. 

The  Arterial  and  Venous  Systems.  The  aorta  contains  a  few 
yellowish,  subintimal  patches  below  the  arch.  The  lumen  is  large 
and  the  walls  somewhat  stiffened.  The  aortic  and  pulmonary 
semilunars  are  negative.  The  arterial  system  shows,  in  general, 
only  a  mild  grade  of  sclerosis.  No  microscopic  examination  was 
possible  owing  to  the  tissue  being  accidentally  destroyed  while  in 
preparation. 

Diagnosis.  Chronic  adhesive  pleurisy  of  left  pleura;  chronic 
adhesive  pericarditis;  chronic  fibrous  myocarditis;  advanced  end- 
arteritis of  coronary  arteries,  causing  nearly  complete  stenosis  at 
various  points;  aneurysm  of  left  ventricle;  relative  insufficiency  of 
mitral  valve;  moderate  fatty  degeneration  of  the  liver;  hydrothorax; 
hydropericardium;  oedema  of  the  lungs,  spleen,  liver,  and  kidneys. 

In  general  this  case  presents  the  features  common  to  most  cardiac 
aneurysms.  Their  situation  in  the  left  ventricle,  near  the  apex,  is 
the  rule.  As  to  the  causes  leading  up  to  the  aneurysm,  the  obliter- 
ated, or  nearly  obliterated,  coronary  arteries  and  consequent  anaemia, 
degeneration  and  replacement  by  fibrous  tissue  of  the  heart  muscle, 
and  the  adhesions  between  visceral  and  parietal  pericardium  and 
pleura  at  the  site  of  the  infarct,  with  resultant  traction  upon  the 
weakened  heart  wall,  show  very  clearly  its  origin  and  develop- 
ment. 

A  very  remarkable  feature,  however,  is  the  rotation  of  the  heart 
on  its  long  axis,  which  threw  the  left  ventricle  forward  nearly  into 
the  position  of  the  right  ventricle.  I  am  positive  that  this  was  not 
the  result  of  manipulation  in  removing  the  sternum,  as  the  latter 
was  very  carefully  raised  and  its  adhesions  with  the  pleura  cut  and 
not  torn.  It  was  probably  caused  by  gradual  contraction  of  the 
extensive  adhesions  between  the  pericardial  and  pleural  layers,  the 
latter  being  in  turn  securely  adherent  to  the  sternum,  which  was 
a  fixed  point  from  which  to  exert  traction.  Also,  the  suction  nor- 
mally exerted  upon  the  ventricle  by  the  lung,  may  be  supposed  to 
have  exerted  a  forward  pull  by  means  of  the  adhesions. 
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Of  how  long-standing  was  the  aneurysm?  The  development  is 
usually  slow,  though  rapid  growth  is  a  recognized  possibility.  The 
endarteritis  of  the  coronary  vessels  was  probably  a  slowly  pro- 
gressive disease,  and  the  degenerative  changes  in  the  heart  muscle 
doubtless  proceeded  pari  passu  with  it.  Granting  that  aneurysms 
tend  to  fill  themselves  by  clot  formation  and  organization,  it  may 
be  argued,  from  the  thinness  of  the  pouch,  that  the  lesion  was 
comparatively  recent.  Clot  formation  is,  however,  favored  by  stag- 
nation, and  hence  would  be  most  rapid  in  an  aneurysm  with  a  con- 
stricted orifice,  which  was  not  true  of  this  case.  All  things  con- 
sidered, one  is  justified,  I  think,  in  selecting  the  attacks  of  angina 
pectoris  in  1894  and  1895  as  the  approximate  starting  point  rather 
than  the  condition  diagnosed  as  pleurisy  in  September,  1899. 

In  view  of  the  extensive  and  extreme  disease  of  the  coronary 
arteries,  the  vessels  of  Thebesius  must  have  been  the  principal  con- 
tributors to  the  nutrition  of  the  myocardium  for  some  time  before 
death. 

The  case  adds  nothing  to  the  diagnosis  of  cardiac  aneurysm,  the 
symptoms  having  been  throughout  those  of  chronic  fibrous  myocar- 
ditis. 


(ESOPHAGEAL  NEUROSES. 
By  a.  L.  Benedict,  A.M.,  M.D., 

OF   BUFFALO,  N.  T. 

Neuroses  in  general  are  classified  under  three  heads:  motion, 
secretion,  and  sensation.  As  the  oesophagus  has  no  true  glands 
and  no  secretion  aside  from  that  of  mucus,  secretory  neuroses  are 
out  of  the  question,  unless  we  accept  the  possibility  of  a  mucous 
neurosis  analogous  to  that  of  the  colon.  Personally,  I  deny  abso- 
lutely the  neurotic  etiology  of  a  flow  of  mucus  from  the  colon, 
believing  that  the  advocates  of  this  theory  have  put  the  cart  before 
the  horse,  and  that  the  neurotic  condition  is  the  result  of  the  chronic 
coUtis  (often  including  a  typhlitis  or  scolecitis)  or  of  an  antecedent 
splanchnoptosis,  or  other  cause.  However,  if  one  admits  a  mucous 
neurosis  of  the  colon,  he  can  easily  find  the  same  thing  in  the  oesopha- 
gus, and  it  is  surprising  that  this  opportunity  for  fame  has  been 
neglected. 

Sensory  neuroses,  in  general,  are  either  neuralgic  or  are  due  to 
ordinary  physiological  conveyance  of  more  or  less  painful  sensations, 
or  are  the  local  expression  of  various  organic  nervous  diseases, such  as 
neuritis,  tabes,  and  many  others.  There  is  no  appreciable  diminu- 
tion of  nervous  sensibility  below  the  nearly  zero  normal  to  internal 
organs,  so  that  we  cannot  classify  sensory  neuroses  as  exalted  and 
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depressed,  as  we  can  sensory  and  motor  disorders.  However,  as  a 
matter  of  convenience,  we  may  recognize  neuralgia,  rheumatic  and, 
theoretically,  neuritic  and  tabetic  pain  in  the  oesophagus,  as  well  as 
that  due  to  organic  lesion  and  the  burning  due  to  regurgitation  of 
acrid  gastric  contents.  It  is  absurd,  however,  to  call  such  local 
pains  neuroses.  On  the  contrary,  there  would  be  a  neurosis  if 
such  adequate  causes  of  pain  did  not  produce  it.  A  more  or  less 
complete  absence  of  oesophageal  sensibiUty  may  occur  in  various 
paralyses  and  central  nervous  diseases. 

We  may  therefore  limit  the  discussion  to  motor  neuroses.  These 
may  be  classified  as  follows : 

( Paresis  (sluggishness). 

1.  Depressed ■< 

( Paralysis. 

(Simple  increase  of  peristalsis, 
spasm  r""'"    i^--ed. 
L  (Tonic. 

Sluggishness,  paralysis,  and  simple  increase  of  peristalsis  may  be 
termed,  after  the  analogy  of  gastric  disorders,  hypotony,  atony,  and 
hypertony,  respectively.  Or  we  may  substitute  -kinesis  (with  the 
accent  on  the  second  syllable,  not  rhyming  with  dmesis)  for  -tony. 
Absolute  atony  or  paralysis  is  exceedingly  rare,  if  ever  present,  on 
account  of  the  joint  sympathetic  and  pneumogastric  innervation  of 
the  oesophagus.  Hypotony,  or,  as  ordinarily  termed,  atony,  is  an 
exceedingly  common  condition.  It  may  be  determined  by  noting 
the  delay  of  the  oesophageal  murmur  after  the  rise  of  the  thyroid 
cartilage,  in  drinking,  and  is  usually  associated  with  gastric  hypo- 
tony and  constipation  due  to  intestinal  hypotony.  It  is  rather 
doubtful  whether  all  these  conditions  should  not  be  considered  as 
essentially  organic,  on  account  of  defective  development  of  muscle, 
connective  tissue  and  nerve  fibre.  At  any  rate,  hypotony  is  liable 
to  develop  into  dilatation,  whether  of  oesophagus,  stomach,  or  intes- 
tine. 

(Esophageal  hypertony  is  diagnosticated  with  some  difficulty,  or, 
rather,  the  modest  clinician  hesitates  to  adopt  an  arbitrary  period 
for  the  passage  of  the  bolus  through  the  oesophagus  and  to  use  the 
term  hypertony,  if  the  period  is  accelerated  by  a  few  seconds.  One 
must  not  carry  the  antithesis  between  hypotony  and  hypertony  to 
the  degree  of  assuming  that  oesophageal  hypertony  necessarily 
occurs  in  conjunction  with  rapid  emptying  of  the  stomach  into  the 
bowel,  or  through  the  oesophagus,  or  with  diarrhoea.  The  first  is 
more  likely  to  be  due  to  pyloric  relaxation  than  to  general  gastric 
hypertony,  and  diarrhoea  is  very  rarely  a  pure  motor  phenomenon, 
even  after  the  ingestion  of  a  drug. 

Spasms  of  the  oesophagus  may,  theoretically,  be  divided  into 
those  of  circular,  longitudinal,  and  both  sets  of  muscle,  but  this 
classification  is  not  warranted  clinically.     Clonic  spasm,  whether 
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direct  or  reversed,  occurs  mainly  in  connection  with  similar  spasms 
elsewhere,  especially  of  the  stomach  during  vomiting.  Again,  a 
spasm  typically  occurring  tonically  may  be  interrupted  •  so  as  to 
merge  into  a  clonic  spasm. 

Tonic  spasm,  including  an  apparently  clonic  spasm  due  to  inter- 
ruption, may  be  stationary  in  one  segment  of  the  oesophagus,  or  may 
apparently  travel  up  and  down,  or  may  change  from  one  location  to 
another,  on  the  recurrence  of  the  spasm.  There  is,  of  course,  no 
possibility  of  relative  movement  of  a  fixed  spasm,  as  in  the  case  of 
spasm  of  a  segment  of  intestine. 

Tonic  spasm  of  the  oesophagus  usually  assumes  one  of  two  forms : 
either  a  dysphagia  analogous  to  that  of  organic  stricture,  and  pre- 
senting the  same  signs  on  sounding,  except  that  the  spasm  may  be 
"tired"  by  steady  pressure,  when  it  will  gradually  or  suddenly 
relax;  or  the  spasm  may  take  the  form  of  a  moving  globus  (hysteri- 
cus?). In  the  former  case  the  patient  complains  merely  of  difficulty 
in  swallowing,  more  or  less  intermittent  and  variously  described  in 
subjective  or  objective  terms.  It  is  almost  never  sufficient  to  inter- 
fere materially  with  nourishment,  although  it  may  occur  in  persons, 
especially  young  women,  who  are  already  badly  nourished.  There 
is  not  usually  any  confusion  of  description  with  that  of  globus. 
Indeed,  usually  the  location  is  fixed  quite  definitely  by  the  patient 
and  is  verified  by  sounding,  and  the  position  does  not  change  from 
one  time  to  another.  Some  authorities  have  made  very  definite  state- 
ments regarding  the  location  of  the  spasm,  but  my  own  experience 
allows  only  the  statement  that  it  is  most  frequent  opposite  the 
larynx,  where  there  is  a  mechanical  reason  for  spasm,  and  close  to  the 
cardia,  where  more  or  less  of  a  sphincteric  action  is  possible.  At 
both  of  these  levels,  too,  there  is  a  fixed  point  of  resistance.  It  has 
frequently  occurred  to  me,  as  doubtless  to  others,  to  surmise  that 
there  may  be  an  organic  cause  for  a  definitely  fixed  spasm,  occur- 
ring in  a  non-hysterical  individual.  It  is  practically  impossible  to 
demonstrate,  but  it  is  plausible  to  assume  a  minute  traumatism,  as 
from  a  fish-bone,  seed,  or  some  similar  cause. 

Occasionally  tonic  but  more  frequently  clonic  spasm  is  due  to 
some  well-defined  reflex  cause,  at  a  greater  or  less  distance.  The 
most  frequent  of  these  are  regurgitation  of  acid  chyme  through  the 
cardia ;  lodgement  of  a  foreign  body  in  a  tonsillar  crypt;  inflammatory 
or  other  lesion  of  the  dorsum  of  the  tongue,  fauces,  epiglottis,  etc. 

Patient  No.  54,  of  1896-7,  presented  a  rather  obstinate  but 
clearly  spastic  stricture  of  the  oesophagus,  several  centimetres  above 
the  cardia.  Some  months  after  its  rehef,  which  was  accompHshed 
by  sounding,  he  died  of  cancer  at  the  cardia,  which  had  been  free 
from  obstruction  at  the  time  of  the  spasmodic  stricture. 

Patient  No.  43,  of  1898-9,  had  considerable  dysphagia  and 
ischochymia,  due  to  reflex  from  small  tumors  at  the  cardia  and 
pylorus,  respectively.     The  tumors   were  seen  at  operation  and 
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were  unable  to  produce  mechanical  obstruction  at  either  site.  The 
tumors  \yere  thought  to  be  cancerous,  but  the  patient  recovered 
after  the  establishment  of  a  jejunal  fistula  for  a  month,  and  she  is 
still  alive  and  was  in  excellent  health  when  last  seen. 

I  may  digress  for  a  moment  to  express  the  opinion  that  spasm  of  a 
muscular  tube  of  the  body  usually  indicates  some  real  irritant,  as  a 
foreign  body,  calculus,  painful  lesion,  as  a  small  ulcer,  or  else  that  it 
is  a  reflex  indication  of  genuine  disease  situated  at  a  distance,  but  in 
the  same  tract.  For  instance,  biUary  spasm  and  jaundice  may  be 
due  to  scolecitis;  appendicular  or  csecal  colic  to  gallstones  in  the 
biliary  tract;  intestinal  spasm  to  scolecitis;  "gastric  spasm  to  gall- 
stones, intestinal  worms,  etc. 

One  of  the  most  interesting  hysterical  spasms  of  the  oesophagus 
that  I  have  seen  was  in  patient  No.  67,  of  1897-8,  a  young  woman 
who  had  nursed  her  mother  through  a  fatal  case  of  cancer  of  the 
.  cardia.  The  girl  simply  duplicated  her  mother's  symptoms,  and 
there  was  a  genuine  resistance  to  the  sound  a  little  above  the  cardia. 
There  were  no  other  symptoms  of  hysteria. 

(Esophageal  spasm  of  the  globus  type  presents  many  difficulties 
of  explanation.  I  have  seen  it  so  seldom  in  ordinary  hysterical  cases 
(which  do  not  often  reach  a  specialist  unless  in  nervous  diseases), 
and  so  often  in  patients  who  were  otherwise  not  in  the  least  hysterical, 
that  I  hesitate  to  qualify  it  as  globus  hystericus.  Is  the  globus 
purely  a  subjective  sensation,  or  is  there  a  real  "lump  in  the  tlu'oat," 
formed  by  muscular  spasm  and  resembling  that  which  forms  at  the 
base  of  a  dog's  penis  during  intercourse?  When  the  patient 
describes  the  lump  as  rising  or  sinking  gradually,  is  the  motion 
purely  subjective,  or  does  the  contracted  area  actually  move?  If 
stationary  spasms  are  accurately  located,  is  it  not  reasonable  to  sup- 
pose that  the  globus  actually  moves,  as  it  seems  to?  Then,  again, 
when  a  sober,  middle-aged  man  of  phlegmatic  type  describes  a 
globus  among  his  symptoms,  why  should  we  consider  it  any  more 
hysterical  than  a  gastric  spasm  causing  ischochymia,  or  spastic  con- 
stipation, or  even  biliary  spasm? 

As  it  had  never  been  convenient  for  me  to  pass  a  sound  during  an 
attack  of  globus,  I  could  not  state  whether  a  spasm  was  really  pres- 
ent nor  whether  it  really  moved.  Several  of  my  friends,  called  by 
telephone,  could  not  enlighten  me.  The  text-books  at  hand  did 
not  afford  any  definite  information.  Dunglison  mentions  globus  as 
a  sensation.  The  late  A.  L.  Loomis  refers  to  it  as  the  imagination 
of  a  lump  rising  from  the  epigastrium  to  the  mouth.  Frank  Baker 
and  G.  L.  Watson  speak  of  it  as  a  constriction  of  the  muscles  of  the 
pharynx,  the  latter  including  the  oesophagus.  Ewald  and  Hem- 
meter  omit  all  reference  to  it  except  as  a  name.  G.  R.  Butler  and 
James  Tyson  speak  of  it  as  a  sensation.  H.  R.  Hopkins  informs  me 
of  his  personal  belief  that  the  condition  has  never  been  scientifically 
studied. 
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One  form  of  globus,  which  is  quite  different  from  an  hysterical 
manifestation  in  the  ordinary  sense,  occurs  after  prolonged  sobbing, 
laughing,  violent  hawking  to  remove  mucus,  or  even  after  deglu- 
tition of  dry  foods.  This  is  especially  likely  to  come  on  if  the 
attempt  is  made  to  stop  laughing  or  sobbing  suddenly  by  swallowing 
or  by  forced  inhibition.  Even  one  or  two  attempts  at  swallowing 
may  bring  it  on  if  the  throat  is  already  dry  from  dust,  smoke,  etc. 
This  form  of  globus  is  almost  or  quite  confined  to  the  pharynx  and 
may  be  succeeded  by  a  distinct  lameness. 

The  following  table,  originally  pubUshed  in  the  Medical  Fort- 
nightly, affords  a  general  conspectus  of  the  various  reflexes  in 
which  the  pharynx  and  oesophagus  may  be  concerned  more  or  less 
directly.     It  is  unnecessary  to  enter  into  details. 


Reflexes  Mainly  Due  to  the  Pneumogastric  Nerves. 

The  pneumogastrics  are  concerned  in  a  number  of  reflex  phenom- 
ena, whose  function  is  especially  to  protect  the  respiratory  and  ali- 
mentary passages  from  injury.  Such  protective  acts  are,  obviously, 
expulsive  and  depend  mainly  on  the  action  of  the  diaphragm, 
whether  to  empty  the  respiratory  or  alimentary  passages.  It  is  con- 
venient to  consider  with  these  protective,  expulsive  (and,  therefore, 
expiratory)  reflexes  certain  others  that  are  mainly  inspiratory. 
The  normal  ingestive  processes  of  respiration  and  deglutition  have 
already  been  considered. 


Expiratory 


Primary  protective 
Aborti  ve  vomiting 


Abnormal,  but  of  frequent  occcurrence 


Vomiting 

Retching 

Gagging 

Puking 

Belching 

Water-brash 

Rumination 


Inspiratory 
reflexes. 
Swallowing 


Air-swallowlng 


Respira- 
tory. 


tary. 


Laryngeal  construction         ....    Cough  Hiccough            1 

Nasal  obstruction Sneeze  SniflF                    I 

Audible  vibration  of  oropharyngeal  cavity    Laugh  Sob                         Alim*>n 

Crying  is  laugh  or  sob  plus  lacrymation.  !■ 
Laryngeal  obstruction  prolonged       .        .    Strain 
Prolonged  inspiration  with  general  flexor 

spasm     Yawn 

Both  inspiratory  and  expiratory— (single)  sigh  ;  (repeated)  panting. 

The  various  conditions  included  under  the  term  aerophagia 
deserve  our  consideration.  Generally  speaking,  aerophagia,  or, 
rather,  the  subsequent  expulsion  of  air,  is  construed  as  the  formation 
of  gas  by  fermentation  in  the  stomach.  Some  have  even  gone  so  far 
as  to  consider  it  as  gastric  respiration,  with  elimination  of  COj,  as  in 
the  case  of  the  lungs.  One  look  at  a  section  of  gastric  mucosa  is 
sufficient  evidence  that  no  appreciable  quantity  of  gas  can  be  formed 


332  BENEDICT:  (ESOPHAGEAL  NEUROSES. 

in  this  way.  I  have  also  described,  in  International  Clinics,  a  rare 
method  of  production  of  COj  without  marked  fermentation,  due  to 
the  union  of  acid  gastric  contents  and  alkaUne  carbonates  in  the 
upper  intestine,  with  relaxed  pylorus,  so  as  to  allow  expulsion 
upward. 

Air-swallowing  is  an  inevitable  accompaniment  of  ordinary 
deglutition  and  is  increased  by  rapid  eating  and  by  certain  forma- 
tions of  the  throat  not  well  understood.  Thus  there  is  very  fre- 
quently a  moderate  belching  of  air  during  or  shortly  after  a  meal. 

Aerophagia,  as  a  neurosis,  means  almost  any  gradation  between 
air-swallowing  in  the  literal  sense  and  a  hiccough.  At  the  former 
extreme  the  patient  simply  has  a  trick  of  swallowing  air  and  belch- 
ing it  up;  at  the  latter,  the  oesophagus  is  relaxed  and  at  the  sudden 
stoppage  of  the  entrance  of  air  into  the  larynx,  by  the  closure  of  the 
glottis,  the  chest,  still  expanding,  draws  a  little  air  into  the  oesopha- 
gus. In  typical  aerophagia  there  is  little  to  justify  the  derivation 
of  the  word,  but  the  condition  is  an  hysterically  magnified  hiccough. 

Patients  No.  47,  of  1902-3,  and  No..  64,  of  the  same  year,  illus- 
trated this  condition,  the  latter  in  an  exaggerated  degree.  The 
former  was  really  a  sensible,  middle-aged  woman,  who  readily 
co-operated  in  treatment,  which  is  necessarily  partly  an  exercise  of 
will  power.  The  latter  patient  was  an  extremely  neurotic  woman 
aged  thirty  years.  She  had  suffered  with  "belching  of  gas"  for 
years  and  would  have  an  attack  whenever  excited  by  any  cause, 
even  the  arrival  of  visitors.  She  often  had  attacks  on  the  street, 
and  rarely  failed  to  have  one  when  she  came  to  my  office.  Some- 
times they  would  continue  for  an  hour  or  more,  but  at  the  office  they 
were  always  speedily  terminated  by  some  form  of  instrumentation. 
While  it  was  not  feasible  to  measure  the  air,  it  was  shown,  by  collecting 
it  in  mouthfuls,  to  amount  to  at  least  100  c.c,  and  by  blocking  the 
mouth  and  nose  it  was  clearly  shown  to  be  drawn  in  immediately 
before  it  was  belched  out.  This  observation  was  also  confirmed  by 
auscultation.  It  is  rather  questionable  whether  the  air  enters  the 
stomach  in  these  cases  or  not.  Probably  there  is  an  individual 
variation  as  well  as  a  temporary  one.  This  neurosis  is  disgustingly 
noisy  and  causes  much  embarrassment  to  the  patient  and  her 
family.  In  this  particular  case  the  patient's  nose  was  obstructed 
by  a  mass  of  polyps,  and  it  was  thought  that  this  might  have  had  a 
bearing  on  the  etiology.  Its  removal  has  not,  however,  produced 
any  relief  of  the  neurosis  after  a  year.  It  is,  of  course,  useless  to 
treat  such  patients  with  antiseptics,  unless  an  indication  also  exists 
in  the  stomach  and  bowels.  Nerve. sedatives  are  of  some  value,  but 
the  principal  reliance  is  to  be  placed  on  instrumentation  to  break 
up  spasm  (as,  indeed,  in  most  forms  of  oesophageal  neurosis),  and  on 
obtaining  the  patient's  intelligent  co-operation. 
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The  March  issue  of  this  important  periodical  contains  some  of 
the  most  important  sections  which  appear  in  the  course  of  the  year. 
The  first  is  that  by  Dr.  Charles  H.  Frazier  on  Surgery  of  the 
Head,  Neck,  and  Thorax.  This  large  field  is  most  successfully 
covered,  and  all  the  real  advances  in  diagnosis  and  treatment 
commented  upon. 

The  section  on  Infectious  Diseases,  which  includes  Rheumatism, 
Pneumonia,  and  Influenza,  is  by  Dr.  Robert  B.  Preble.  Its  value 
is  greatly  enhanced  by  the  manner  in  which  the  editor  has  win- 
nowed the  wheat  from  the  straw,  and  extracted  from  the  vast  mass 
of  recent  Uterature  upon  these  subjects  all  which  may  be  ac- 
counted of  real  value. 

Dr.  Floyd  M.  Crandall  contributes  a  most  interesting  section  on 
the  Diseases  of  Children,  and  the  concluding  sections,  that  of 
I^aryngology  and  Rhinology,  by  Dr.  Charles  P.  Grayson,  and  that 
by  Dr.  Robert  L.  Randolph,  on  Otology,  cover  their  several  special- 
ties in  a  most  thorough  and  interesting  manner. 

Progressive  Medicine  has  always  occupied  a  very  different  and 
much  higher  plane  than  all  publications  attempted  in  a  similar 
manner.  It  is  not  a  mere  compilation  of  abstracts  from  the  current 
literature,  but  a  thorough  presentation  of  the  views  of  its  editorial 
staff,  which  is  composed  of  men  of  recognized  standing  in  the  medi- 
cal profession,  upon  the  progress  of  medicine  and  surgery,  and  of 
the  various  specialties.  To  the  general  practitioner  or  specialist  it 
possesses  great  value  as  a  progressive  text-book  of  all  the  various 
branches  of  medical  science. 

With  this  volume  Progressive  Medicine  appears  in  a  new  dress, 
which  will  undoubtedly  commend  itself  to  its  readers.  It  has  long 
been  a  matter  of  wonder  with  men  of  the  medical  profession  in  this 
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country  that  American  book  publishers  do  not  issue  at  least  some  of 
their  works  in  the  strong  paper  bindings  which  are  so  commonly 
used  in  France  and  Germany.  Such  a  form  of  publication  cheapens 
the  cost  of  the  work,  makes  it  much  more  light  and  convenient  to 
hold,  and  permits  of  binding  up  in  styles  to  suit  the  individual  taste. 
The  publishers  of  Progressive  Medicine  are  to  be  congratulated 
upon  the  forward  step  they  have  taken  in  bringing  it  out  in  the 
Continental  manner,  and  we  trust  the  change  will  be  appreciated 
by  its  large  circle  of  readers.  J.  H.  G. 


American  Text-book  of  Surgery  for  Practitioners  and 
Students.  Edited  by  William  W.  Keen,  M.D.,  LL.D., 
F.R.C.S.  (Hon.),  and  J.  William  White,  M.D.,  Ph.D.  Fourth 
edition,  thoroughly  revised  and  enlarged.  Philadelphia,  New 
York,  and  London:  W.  B.  Saunders  &  Co.,  1903. 

In  a  review  of  the  fourth  edition  of  this  book  it  is  unnecessary  to 
do  more  than  comment  upon  the  changes  and  additions,  since  its 
previous  editions  have  caused  it  to  be  well  known  throughout 
the  medical  world  as  an  excellent  and  reUable  text-book.  It  has 
been  brought  thoroughly  up  to  date  by  the  introduction  of  the 
latest  important  contributions  to  surgery.  We  are  glad  to  see  the 
omission  of  old  illustrations  and  their  places  taken  up  by  newer  and 
better  ones.  Extensive  changes  have  been  made  in  the  portions  of 
the  book  dealing  with  Surgical  Bacteriology,  Tumors,  Surgery  of 
the  Nerves,  etc.  Five  new  chapters  have  been  added  to  the  work, 
which  were  written  by  well-known  authorities.  They  deal  with 
Military  Surgery,  Naval  Surgery,  Tropical  Surgery,  Examination 
of  the  Blood,  and  Immunity.  These  chapters  appear  at  the  close 
of  the  volume  and  are  published  in  smaller  type  in  order  not  to 
enlarge  the  book.  Although  the  reading  matter  has  been  greatly 
increased,  the  size  of  the  book  has  also  been  kept  down  by  the  use 
of  a  thinner  paper  than  was  employed  in  the  former  editions. 

The  book  will  continue  to  keep  its  place  among  the  leading  single- 
volume  text-books.  J.  H.  G. 


The  Treatment  of  Neurasthenia.  By  A.  Proust  and  Gilbert 
Ballet.  Translated  by  Peter  Campbell  Smith.  New  York: 
Edward  R.  Pelton. 

It  would  seem  to  be  a  presumptuous  undertaking  to  discuss  so 
large  a  subject  as  the  treatment  of  neurasthenia  in  a  small  volume  of 
less  than  200  pages,  some  part  of  which  is  devoted  to  etiology, 
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symptomatology,  and  diagnosis.  By  systematic  classification  the 
task  has,  however,  been  very  creditably  accomplished.  Perhaps  the 
subject  is  made  to  appear  too  simple ;  but  what  the  book  may  lack  in 
exhaustiveness  it  makes  up  in  practical  usefulness.  Among  the 
exciting  causes  the  authors  rightly  dwell  on  the  pernicious  effects  of 
worry  as  against  the  popular  notion  of  overwork,  and  this  applies  to 
all  classes  of  patients  of  all  ages.  Work  alone  is  injurious  only  in 
the  rarest  cases. 

The  discussion  of  the  dyspeptic  symptoms  occupies  a  large  share 
of  the  authors'  attention.  They  do  not  go  so  far  as  to  say  that  indi- 
gestion is  the  chief  cause  of  neurasthenia  (indeed  the  treatment  of 
the  entire  subject  is  carried  out  on  the  broadest  lines),  but  rightly 
accord  to  it  a  prominent  place  in  the  etiology  and  regard  it  as  one  of 
the  most  important  therapeutic  indications.  The  Weir  Mitchell 
system,  to  which  a  special  chapter  is  devoted,  is  not  advocated 
indiscriminately;  in  fact  the  American  attitude  toward  neurasthenia 
comes  in  for  its  meed  of  criticism  as  well  as  of  praise  at  the  authors' 
hands.  Rather  more  stress  is  laid  on  hydrotherapeutic  treatment, 
the  cold  shower-bath  being  their  measure  of  election.       R.  M.  G. 


A  Manual  of  Medicine.  Vol.  V.  Diseases  of  the  Digestive 
System  and  of  the  Liver,  Diseases  of  the  Peritoneum  and  of  the 
Abdomen,  Diseases  of  the  Kidneys,  Diseases  of  the  Ductless 
Glands.  Edited  by  W.  H.  Allchin.  New  York  and  London: 
The  Macmillan  Company,  1904. 

This  volume  comprises  the  diseases  of  the  digestive  system  and 
of  the  liver,  diseases  of  the  peritoneum  and  of  the  vessels  of  the  abdo- 
men, diseases  of  the  kidneys,  and  diseases  of  the  ductless  glands. 
The  greater  part  is  devoted  to  diseases  of  the  stomach  and  intestine, 
and  while  the  introductory  general  portion  might  have  been  con- 
siderably condensed  without  much  loss  to  the  value  of  the  work,  the 
clinical  portion  suffers  from  the  opposite  fault.  From  the  classifica- 
tion of  diseases  of  the  stomach  it  would  appear  that  all  the  functional 
gastric  disturbances  known  to  medicine  come  under  the  general  head 
of  gastritis.  We  look  in  vain  for  a  satisfactory  exposition  of  the 
various  secretory  disturbances  or  gastric  neuroses  and  the  methods 
of  managing  such  cases.  While  the  article  deaUng  with  physical 
examination  of  the  abdomen  and  the  analysis  of  gastric  contents 
is  excellent  in  itself,  the  data  obtained  by  the  examinations  do  not 
appear  to  be  utilized  in  the  discussion  of  clinical  aspects  of  disease; 
the  article  is  so  imperfectly  correlated  with  the  remaining  chapters 
on  the  subject  as  to  appear  almost  wasted.  But  this  is  a  not  uncom- 
mon defect  in  works  of  composite  authorship.    The  best  portions 
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are  those  devoted  to  symptomatology  and  diagnosis;  in  fact,  while 
the  book  is  excellent  for  general  reading,  it  is  hardly  comprehensive 
enough  for  a  reference  work,  not  even  for  practical  matters.  There 
is  no  general  discussion  of  the  indications  for  newer  methods  of 
treatment,  about  which  the  reader  is  likely  to  want  information. 
You  will  look  in  vain  for  information  on  such  points  as  the  use  of 
lavage,  the  indications  for  acids  and  alkalies,  or  the  dosage  of  hydro- 
chloric acid  in  the  treatment  of  gastric  cases.  The  writers  have 
apparently  ignored  most  of  the  recent  work  in  this  field. 

The  greatest  conservatism  is  observed  in  the  chapter  on  the  dis- 
eases of  the  kidneys,  although  so  much  work  has  recently  been 
done  in  an  effort  to  clear  up  the  classification  of  diseases  of  the 
kidneys  and  bring  clinical  varieties  into  some  sort  of  accord  with 
the  pathological  findings.  The  term  "nephritis"  is  used  to  describe 
active  congestion,  and  for  all  other  forms  of  renal  inflammation 
the  terms  "Bright's  disease,"  acute  and  chronic,  and  "granular 
kidney"  appear  all  sufficient  to  the  authors.  Although  the  title- 
page  bears  the  date  of  the  present  year  of  grace,  there  is  no  men- 
tion, for  instance,  of  the  question  of  surgical  treatment  for  diseases 
of  the  kidney,  that  until  the  present  era  of  rapid  advance  in  surgery 
were  entirely  given  over  to  the  medical  man.  On  the  whole,  the 
present  volume  is  disappointing;  it  is  good  so  far  as  it  goes,  but  it 
does  not  go  far  enough.  R.  M.  G. 


Les  Nerfes  du  Cceur  chez  les  Tabetiques  (Etude  Clinique 
ET  Anatomo-pathologique).  Par  le  Dr.  Jean  Heitz,  ancien 
interne  des  Hopitaux  de  Paris.  G.  Steinheil,  editeur,  Paris, 
1903. 

The  first  part  of  this  thesis  gives  an  account  of  what  is  actually 
known  about  the  cardiac  plexus,  including  the  anatomy,  histology, 
organization  of  the  neurones  in  the  pneumogastric  nerve,  the  sym- 
pathetic and  cardiac  plexus,  properly  speaking.  Later,  the  physi- 
ology of  the  cardiac  plexus  is  discussed  with  special  reference  to 
the  sensory  fibres.  The  second  part  of  the  treatise  reviews  and 
completes  all  that  has  been  written  on  the  cardiac  symptomatology 
of  tabetics.  Aortitis,  disturbance  of  cardiac  rhythm  and  cardiac 
pains  are  separately  considered.  Then  follow  the  results  of  his- 
tological examinations  of  the  pneumogastric,  sympathetic,  and 
cardiac  plexus.  This  work  was  done  in  the  laboratories  of  Dejerine 
and  Merklen.  In  the  majority  of  cases  there  is  a  rarefaction  of 
the  medullated  fibres  in  the  bundles  of  the  cardiac  plexus — a  lesion 
that  is  comparable  to  the  alterations  in  the  posterior  columns  of  the 
cervical  enlargement.  There  does  not  exist  any  relation  between 
the  lesions  of  the  plexus  and  tabetic  aortitis,  which  is  essentially  of 
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syphilitic  origin.  But  the  pecuUar  latency  of  this  aortitis  is  account 
for  by  the  lesions  of  the  cardiac  plexus  and  the  posterior  columns 
of  the  cervical  enlargement.  The  cardiac  crises  probably  depend 
upon  lesions  of  the  coronary  arteries.  The  pneumogastric  nerves 
are  altered  in  about  one-quarter  of  the  cases  of  tabes.  These  lesions 
are  manifested  by  laryngeal  disturbances,  tachycardia,  and  in 
certain  cases  by  a  marked  slowing  of  the  respiration.      W.  T.  L. 


The  American  Year-book  of  Medicine  and  Surgery  for 
1904.  A  Yearly  Digest  of  Scientific  Progress  and  Authoritative 
Opinion  in  all  Branches  of  Medicine  and  Surgery,  drawn  from 
Journals,  Monographs,  and  Text-books  of  the  Leading  Ameri- 
can and  Foreign  Authors  and  Investigators.  Edited  by  George 
M.  Gould,  A.M.,  M.D.  In  two  volumes.  Vol.  I.,  including 
General  Medicine.  Vol.  II.,  General  Surgery.  Philadelphia, 
New  York,  and  London:  W.  B.  Saunders  &  Co.,  1904. 

The  American  Year-book  hardly  needs  an  elaborate  introduction 
to  the  profession.  Throughout  the  years  in  which  it  has  been  pub- 
lished it  has  maintained  the  very  highest  position  as  a  standard 
encyclopedia  of  medical  and  surgical  progress.  Dr.  Gould  has 
associated  with  him  a  staff  of  men  of  the  greatest  ability,  and  their 
work  is  marked  by  a  conscientious  thoroughness  which  is  often 
lacking  in  writings  made  up  from  abstracts  in  current  literature. 
The  book  is  in  two  volumes,  and  constitutes  a  standard  work  of 
reference  which  should  be  in  the  library  of  every  medical  man  who 
wishes  to  keep  up  to  date  in  his  profession.  F.  R.  P. 


The  Lymphatics.  General  Anatomy  of  the  Lymphatics.  By 
Delamere.  Special  Study  of  the  Lymphatics  in  Different  Parts 
of  the  Body.  By  Poirier  and  Cuneo.  Authorized  EngUsh 
edition.  Translated  by  Cecil  H.  Leaf.  With  117  illustrations 
and  diagrams.    Chicago:  W.  T.  Keener  &  Co.,  1904. 

A  GOOD  treatise  upon  the  lymphatics  is  greatly  to  be  desired, 
for  an  accurate  study  of  the  subject  is,  among  other  things,  of  prac- 
tical value.  The  present  volume  is  essentially  good.  It  is  divided 
into  two  parts.  The  first  part  takes  up  the  subject  of  the  lymph, 
the  leukocytes,  the  development  of  the  lymph  vessels  and  lymph 
glands,  and  the  histology  of  the  adult  structures.  A  short  historical 
r^sum^  precedes  each  discussion,  and  an  extensive  bibliography 
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is  appended  to  each  chapter.  The  conclusions  regarding  the  origin 
and  structure  of  the  lymph  vessels  agree  with  the  results  of  the  latest 
researches  on  this  subject,  but  it  is  probable  that  in  a  future  edition 
the  recent  work  of  Sabine  will  be  used  to  advantage  in  the  chapter 
dealing  with  the  origin  of  the  lymph  glands  and  lymph  heart. 

The  second  part  deals  with  the  distribution  and  arrangement  of 
the  lymph  vessels  and  glandular  groups.  Each  glandular  group 
and  its  accessory  lymph  vessels  is  considered  separately,  while  ref- 
erence is  often  made  to  the  course  of  metastases  from  malignant 
growths  affecting  different  organs  arising  in  various  parts  of  the 
body.  The  numerous  plates  and  drawings  form  a  valuable  addition 
to  the  text.  The  author's  many  researches  upon  the  anatomy  of 
the  lymphatic  system  stamp  the  book  with  a  certain  degree  of  indi- 
viduality. 

The  translation,  though  generally  satisfactory,  occasionally  lacks 
clearness,  as  in  the  first  part  of  the  book,  where  some  of  the  French 
is  too  patently  anglicized.  The  volume  is  well  printed  on  good 
paper,  and  is  distinctly  to  be  recommended.  W.  T.  L. 


A  Manual  of  Fever  Nursing.  By  Reynold  Webb  Wilcox, 
M.A.,  M.D.,  LL.D.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1904. 

The  work  consists  of  the  course  of  lectures  delivei'ed  by  Dr. 
Wilcox  to  the  nurses  in  St.  Mark's  Hospital. 

The  question  of  just  how  much  to  include  and  how  much  to  omit 
in  instruction  to  nurses  on  medical  subjects  is  one  that  is  always 
difficult  to  decide,  and  is  best  gauged  by  the  success  of  the  nurses 
who  have  taken  the  course.  The  author  devotes  the  first  four 
chapters  to  a  consideration  of  fever  from  the  physiological  point  of 
view;  considers  also  the  various  types,  methods  of  recording  symp- 
toms, diagnosis,  methods  of  taking  and  registering  temperatures, 
the  taking  of  pulse  and  respiration,  and  a  study  of  temperature 
charts.  Chapter  III.  is  devoted  to  general  and  special  treatment, 
diet  during  fever  and  in  convalescence,  and  is  followed  by  a  chapter 
full  of  valuable  advice  in  regard  to  the  hygiene  of  the  sick  room, 
the  conduct  of  the  nurse,  and  disinfection  in  general.  In  the  remain- 
ing chapters  the  author  takes  up  the  special  description  of  each  dis- 
ease to  be  considered,  and  divides  the  work  into  several  classifica- 
tions, namely:  Infections  of  Continued  Type;  Infections  of  Con- 
tinued Type  with  Local  Manifestations;  Infections  of  Intermittent 
Type;  the  Exanthemata  and  Thermic  Fever.  Here  and  there  in 
the  text  are  distributed  temperature  charts  illustrating  special  types 
of  fever. 


» 
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The  author's  description  of  mountain  fever  is  of  interest  as  being 
opposed  to  the  views  expressed  in  the  majority  of  recent  text-books, 
where  the  disease  is  commonly  described  as  identical  with  typhoid 
fever,  being,  however,  modified  by  high  altitude.  Dr.  Wilcox 
speaks  of  it  as  a  disease  caused  by  an  organism  resembling  malaria, 
which  is  injected  into  the  body  by  the  bite  of  a  tick.  This  disease 
is  characterized  by  recurrent  chills,  by  a  typical  eruption,  by  a  con- 
tinued fever  of  two  weeks'  duration,  usually  by  jaundice,  and  is 
followed  by  desquamation  and  the  slow  disappearance  of  the  spots, 
and  sometimes  by  gangrene  of  the  skin  over  the  elbows,  toes,  fingers, 
or  scrotum.  Harvey  Reed  and  Woodring,  who  have  treated  many 
cases,  are  both  of  the  opinion  that  mountain  fever  is  not  identical 
with  typhoid,  but  the  disease  as  described  by  them  resembles  rather 
typhoid  than  that  portrayed  in  this  work.  This  book  should  prove 
a  help  to  the  nurse  in  training,  as  well  as  to  the  graduate,  and  has 
this  advantage  as  a  reference-book  that  it  is  not  made  cumbersome 
by  unnecessary  information.  J.  N.  H. 


International  Clinics.  Edited  by  A.  O.  J.  Kelly,  A.M., 
M.D.,  Philadelphia,  Pa.,  U.  S.  A.  Vol.  I.,  fourteenth  series, 
1904.    Pp.  304.    Philadelphia:  J.  B.  Lippincott  Company,  1904. 

Treatment  occupies  the  first  place  in  this  volume,  and  a  promi- 
nent one,  both  from  the  value  and  variety  of  the  subjects  presented 
in  it.  This  is  especially  gratifying  to  the  practical  physician  who 
wishes  more  upon  the  "what  to  do"  than  upon  the  "what  it  is" 
and  '  'how  it  came  to  be  so,"  which  to  many  workers  seems  to  be 
sufficient.  The  Chloride  Reduction  Treatment  of  Parenchymatous 
Nephritis  by  Widal  and  Javas  places  this  therapeutic  suggestion 
upon  a  sound  practical  basis  and  suggests  much  in  the  way  of 
betterment  of  long-continued  and  generally  diflScult  conditions. 
In  adonidin,  a  chemical  study  by  Wilcox,  a  paper  illustrated  by 
sphygmographic  tracings,  shows  clearly  both  the  applications  and 
limitations  of  this  little-used  remedy.  Colloid  silver,  by  Netter 
and  Solomon,  gives  us  the  final  word  upon  a  much-discussed  sub- 
ject, and  with  it  we  are  inclined,  from  our  personal  experience,  to 
agree.  Edes,  a  veteran  in  clear-headed  logic  from  his  vast  expe- 
rience, offers  the  question,  "What  is  the  cure  for  neurasthenia?" 
and  answers  it  in  his  inimitable  way.  We  will  delay  the  passing  of 
neurasthenia,  as  one  of  our  neurologists  would  advise  us,  until  the 
broad  view  of  the  author  has  taken  root  and  yielded  beneficent 
results.  And,  finally,  McCaskey  goes  over  the  Treatment  of  Gastric 
Neurasthenia  and  Allied  Conditions,  and  points  out  the  way  in 
which  the  physician  should  travel  to  keep  these  patients  from  hope- 
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less  invalidism.  Davis,  upon  the  Treatment  of  Pneumonia,  gives 
the  commonplace  facts,  but  with  the  added  attraction  of  personal 
experience.  We  quite  agree  that  alcohol  has  been  administered 
with  too  free  a  hand,  but  its  entire  omission  is  decidedly  difficult  in 
those  habituated  to  its  use.  Cattell  presents  an  exceedingly  readable 
paper  on  Cryoscopy,  assembling  its  important  literature  and  reach- 
ing thoroughly  practical  conclusions.  With  this  in  hand  the  average 
practitioner  should  have  no  difficulties.  Favill  gives  one  of  his 
thorough  expositions  of  nephritis  of  gastrointestinal  origin.  Walsh 
pleads  for  an  early  diagnosis  of  pulmonary  tuberculosis,  and  gives 
information  as  to  how^it  may  be  reached.  Beck,  on  Angioma 
and  its  Treatment,  gives  an  interesting  summary,  although  his 
illustrations  are  open  to  criticism.  Clark  and  Luther  critically 
review  Methods  of  Intestinal  Anastomosis.  Gaston  writes  an 
appreciative  paper  on  the  Complications  Encountered  in  the 
Surgical  Treatment  of  Diseases  of  the  Testicle.  An  observant 
traveller,  Noble,  faithfully  records  his  wandering  in  quest  of 
surgical  novelties,  and  records  his  findings  in  three  of  the  best 
German  clinics.  The  ingenious  Griffith  offers  a  new  mallet  for 
surgical  use,  which  impresses  us  by  its  attractive  theory.  Non- 
operative  gynecology,  an  unfashionable  subject,  if  Davenport's 
paper  receives  proper  attention,  may  bring  within  the  purview  of 
the  specialist  some  facts  which  apparently  have  been  neglected, 
while  Craig  believes  that  there  is  even  a  non-operative  treatment 
of  chronic  ovarian  lesions.  Peripheral  neuritis,  by  Pritchard, 
is  singularly  attractive,  both  in  form  and  matter.  The  progress  of 
medicine  during  the  year  just  passed  is  presented  by  Edsall,  Blood- 
good,  and  Stevens.  Here  quality  rather  than  quantity  is  noticeable, 
and  the  result  is  good,  even  if  imperfect.  This  volume  is  more  than 
fully  illustrated,  and  the  quality  of  plates  far  above  the  ordinary. 
To  say  that  this  is  well  up  to  the  standard  of  its  predecessors  is  but 
just  to  an  excellent  volume  of  the  series.  R.  W.  W. 


Lehrbuch  der  Gynakologie.    By  Max  Runge.    Berlin :    Julius 

Springer,  1903. 

To  anyone  familiar  with  the  first  edition  of  Runge's  work,  no 
comment  is  needful  regarding  this  second  edition,  except  to  say  that 
it  has  kept  pace  with  the  changes  and  modifications  which  our 
knowledge  or  the  lack  of  it  has  in  the  last  few  years  brought  about 
in  our  conceptions  of  the  truth  of  gynecology. 

To  those  who  do  not  know  this  valuable  and  most  interesting 
book,  we  would  say  that  it  is  in  no  sense  a  surgical  manual,  but 
that  for  the  man  engaged  in  general  practice  it  is,  in  our  opinion. 
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one  of  the  best  of  volumes.  It  is  true  that  some  of  the  teaching  is 
not  in  accord  with  that  accepted  in  this  country.  This  is  notably 
the  case  in  the  directions  for  the  repair  of  lacerations  of  the  pelvic 
floor  and  the  local  treatment  of  the  endometrium. 

The  chapter  on  the  use  of  the  pessary  to  correct  retrodisplace- 
ments  is  admirable,  but  the  section  devoted  to  the  consideration  of 
operative  interference  in  this  condition  is,  in  our  opinion,  poor,  as 
he  describes  the  operation  of  ventrofixation,  but  does  not  mention 
ventrosuspension.  The  methods  advocated  for  the  operative  after- 
treatment  cannot  be  commended  in  certain  respects. 

The  chapter  on  fibroid  tumors  of  the  uterus  is  interesting:  as 
might  be  expected,  he  is  rather  enthusiastic  upon  the  vaginal  method 
of  attack.  Judging  from  the  experience  of  operators  in  America, 
his  opinion  as  to  the  curability  of  cancer  of  the  cervix  would  seem 
rather  too  enthusiastic.  He  insists,  however,  most  strongly  upon 
the  necessity  of  the  early  diagnosis,  and  advocates  the  dissemination 
among  the  laity  of  scientific  knowledge  bearing  on  this  point. 

The  section  devoted  to  syncytioma  malignum  is  very  brief.  We 
feel  that  this  is  a  mistake.  The  section  upon  diseases  of  the  liga- 
ments of  the  uterus,  pelvic  connective  tissue,  and  peritoneum  is 
particularly  well  done. 

The  chapter  upon  Gonorrhoea  is  good,  with  the  exception  that  the 
local  treatment  of  the  disease  when  limited  to  the  genital  tract  below 
the  cervix  is  not  detailed  as  fully  as  the  importance  of  the  subject 
would  warrant.  As  a  whole,  the  book  is,  as  we  have  said,  a  very 
satisfactory  volume  for  the  man  who  wishes  a  clear  and  concise 
view  of  gynecology  from  the  non-operative  standpoint. 

W.  R.  N. 


Blood  Pressure  in  Surgery.  An  Experimental  and  Clinical 
Research.  The  Cartwright  Prize  Essay  for  1903.  By  George 
W.  Crile,  A.M.,  M.D,,  Professor  of  Surgery,  Western  Reserve 
Medical  College;  Visiting  Surgeon  to  St.  Alexis  Hospital;  Asso- 
ciate Surgeon  to  Lakeside  Hospital,  Cleveland.  Philadelphia  and 
London:    J.  B.  Lippincott  Company,  1903. 

The  careful  and  extensive  experimental  investigations  which  are 
the  subject  of  this  treatise  form  a  valuable  and  interesting  addition 
to  our  knowledge  of  surgical  shock  and  collapse,  and  will  probably 
have  much  influence  on  the  scientific  treatment  of  these  conditions. 
The  experiments  lead  to  conclusions  which  are  somewhat  at  variance 
with  the  commonly  accepted  ideas  of  stimulation.  In  experimental 
shock  few  drugs  were  found  to  be  of  value  in  relieving  the  condition 
or  in  raising  the  blood  pressure.  It  is  interesting  and  surprising^to 
learn  that  therapeutic  doses  of  strychnine  are  inert  and  that  phy- 
siological doses  are  dangerous  or  fatal.     Cardiac  stimulants  have 
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but  a  limited  range  of  usefulness  in  shock  and  may  even  be  injurious, 
but  in  collapse  they  may  be  useful.  In  shock  saline  infusion  raises 
but  cannot  sustain  the  blood  pressure.  Adrenalin  was  the  only  drug 
which  was  found  to  have  a  markedly  beneficial  effect.  It  raises  the 
blood  pressure  in  the  normal  animal,  in  every  degree  of  shock;  when 
the  medulla  is  cocainized;  and  in  the  decapitated  animal.  Its  effects 
are  fleeting,  and  it  should  be  given  continuously.  By  means  of 
adrenalin  the  circulation  of  a  decapitated  dog  was  maintained  for 
ten  and  one-half  hours.  By  the  combined  use  of  artificial  respira- 
tion, rhythmic  pressure  upon  the  thorax,  and  the  infusion  of  adren- 
alin, animals  which  were  apparently  dead  as  long  as  fifteen  minutes 
were  resuscitated.  A  pneumatic  rubber  suit,  which  produced  an 
artificial  peripheral  resistance,  was  found  to  be  of  additional  value 
in  raising  the  blood  pressure.  By  means  of  this  apparatus,  com- 
bined with  the  procedures  just  mentioned,  a  patient,  who,  from  a 
fatal  injury  of  his  brain,  had  been  conventionally  dead  for  nine 
minutes,  was  partially  resuscitated  for  thirty-two  minutes,  during 
which  time  a  strong  heart  beat  was  noted,  and  he  was  able  to  move 
his  head.  W.  T.  L. 


Chart  of  the  Sympathetic  Nerve   (Life  Size).     By  Byron 
Robinson,  of  Chicago.     Chicago:  E.  H.  Colegrove,  1904. 

The  operations  upon  the  cervical  sympathetic  ganglion  which 
have  been  recently  frequently  discussed  have  brought  this  portion 
of  the  nervous  mechanism  prominently  before  the  surgical  world, 
and  it  follows  naturally,  therefore,  that  the  anatomy  of  this  system 
should  be  carefully  understood  by  the  profession.  Robinson's 
chart  will  be  found  of  considerable  aid  in  this  study.        J.  H.  G. 


Modern  Microscopy.  A  Handbook  for  Beginners  and  Stu- 
dents. Combining:  I.  Microscope  and  Instructions  for  its  Use, 
by  M,  1.  Cross.  II.  Microscopic  Objects:  How  Prepared  and 
Mounted,  by  Martin  J.  Cole,  Lecturer  in  Histology  at  Cooke's 
School  of  Anatomy.  Third  edition,  entirely  revised  and  enlarged, 
to  which  is  added:  III.  Microtomes:  Their  Choice  and  IJse. 
Chicago:  W.  T.  Keener   &  Co.,  1903. 

The  book  is  not  specially  prepared  for  the  physician  or  medical 
student  and  could  be  of  little  value  to  those  working  in  the  special 
branches  of  scientific  medicine.  There  is  no  attempt  to  make  the 
book  one  of  reference,  and  most  of  the  technical  methods  are  given 
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in  a  very  elementary  form.  Perhaps  the  best  portion  of  the  book  is 
that  devoted  to  the  microscope.  Part  II.,  which  deals  with  the 
preparation  and  mounting  of  microscopic  objects,  is  not  confined 
to  a  consideration  of  medical  subjects.  Animal  tissues  are  con- 
sidered, but  there  are  also  chapters  upon  the  preparation  of  crystals, 
botanical  mounts,  and  entymological  specimens.  The  metric  system 
is  not  used.  Many  of  the  methods  are  described  too  briefly  to  be 
clear. 

Altogether  the  book  does  not  seem  to  be  well  suited  for  use  in  the 
modern  laboratory.  W.  T.  L. 


The  Structure  of  the  Glands  of  Brunner.  By  Robert 
Russell  Bensley.  Printed  from  Volume  X.  of  the  Decennial 
Publications  of  the  University  of  Chicago. 

This  monograph  consists  of  a  careful  histological  study  of  the 
glands  of  Brunner  of  one  marsupial  and  of  nineteen  placental 
species,  microchemical  and  staining  methods  being  especially  applied 
to  the  solution  of  the  problem. 

After  a  general  review  of  the  work  done  on  this  subject,  which 
shows  the  various  conclusions  reached  by  different  investigators, 
Bensley  first  describes  the  glands  of  Brunner  in  the  opossum; 
descriptions  of  these  glands  of  the  cat,  dog,  mink,  raccoon,  hedge- 
hog, ten  genera  of  rodents,  sheep,  pig,  and  man  follow. 

The  results  of  this  investigation  show  that  there  is  a  remarkable 
uniformity  in  the  nature  and  structure  of  the  glands  of  Brunner  of 
many  mammals.  In  eighteen  out  of  the  nineteen  genera  examined 
the  glands  are  of  a  pure  mucous  type.  This  conclusion  is  based  on 
the  structure  of  the  cells  of  the  glands  and  on  their  staining  and 
microchemical  properties.  • 

The  structure  of  the  cells  also  supports  the  conclusion,  Bensley 
thinks,  that  they  are  mucous  cells.  He  considers  that  they  are  cer- 
tainly primitively  cells  of  the  same  type  as  the  pyloric  cells ;  he  does 
not  feel,  however,  that  Oppel's  theory,  which  holds  that  Brunner's 
glands  are  developed  as  a  farther  downward  growth  of  the  pyloric 
glands  into  the  intestines,  can  be  reconciled  with  the  facts  of  their 
distribution  and  of  their  ontogenetic  development.  Bensley  believes 
it  to  be  more  probable  that  they  are  csenogenetic  structures  devel- 
oped in  mammals  from  the  hypoblast  of  the  midgut.  He  does  not 
consider  the  evidence  that  he  has  brought  forward  to  show  the 
glands  of  Brunner  are  mucous  glands,  to  exclude  the  possibility  of 
their  also  forming  digestive  ferments  in  quantities  too  small  to  be 
recognized  by  present  methods. 

The  monograph  covers  146  pages  and  is  supplemented  by  an 
extensive  bibliography  and  six  plates.  G.  C.  R. 

VOL.   128,  NO.  2.— AUGU8T.  1904.  23 
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Charles  White,  F.R.S.,  A  Great  Provincial  Surgeon  and 
Obstetrician  of  the  Eighteenth  Century.  An  Address 
Delivered  Before  the  Medical  Society  of  Manchester,  October  7, 
1903.  By  Charles  J.  Cullingworth,  M.D.,  F.R.C.P.  Lond. 
London:    Henry  J.  Glaisher,  1904. 

In  the  general  interest  which  has  been  taken  in  the  characters  of 
the  great  medical  teachers  and  surgeons  and  physicians  of  London 
and  Edinburgh  in  the  eighteenth  century,  many  really  great  pro- 
vincial medical  men  have  been  more  or  less  overlooked,  and  their 
services  to  the  advancement  of  the  profession  neglected.  The  pres- 
ent address  serves  to  revive  the  memory  of  one  whose  very  name  is 
largely  forgotten  outside  of  the  town  of  Manchester  in  which  he 
practised.  Dr.  Cullingworth's  address  is  accompanied  by  a  num- 
ber of  valuable  illustrations,  and  is  a  most  interesting  portrait  of  a 
bygone  medical  worthy.  F.  R.  P. 


Nervous  and  Mental  Diseases.  By  Archibald  Church,  M.D. 
and  Frederick  Peterson,  M.D.  Fourth  edition.  Philadelphia, 
New  York,  and  Tendon:  W.  B.  Saunders  &  Co.,  1903. 

The  fourth  edition  of  a  book  the  size  of  the  volume  under  con- 
sideration should  not  need  extended  reviewing.  The  existence  of 
a  fourth  edition  in  such  a  short  time  is  evidence  that  it  fills  a  distinct 
want  in  its  chosen  field,  and  it  will  be  necessary  to  consider  only 
the  changes  from  the  previous  edition. 

The  most  important  change  is  the  addition  of  a  chapter  by 
Adolph  Meyer  reviewing  the  work  of  the  German  schools  and  their 
influence  on  the  methods  of  study  and  teaching  of  psychiatry.  This 
critical  analysis  of  the  develo^ent  of  psychiatric  thought  and 
methods  covers  38  pages  of  very  fine  print.  It  is  a  masterly  piece 
of  work,  and  not  only  thoroughly  reviews  the  subject,  but  also  has 
the  added  value  of  a  scientific  analysis  from  one  who  thoroughly 
knows  his  subject  and  has  devoted  much  thought  and  work  to  it. 
It  will,  no  doubt,  convince  the  reader  and  the  investigator  that  what 
we  need  is  "  less  discussion  of  generalities  and  more  records  of  well- 
observed  cases,  and  especially  records  of  lifetimes,  not  mere  snatches 
of  picturesque  symptoms  or  transcriptions  of  the  meaning  of  tradi- 
tional terms."  There  are  many  questions  about  our  patients  which 
the  average  work  on  insanity  does  not  attempt  to  answer  or  even 
discuss;  for  those  who  have  not  the  time  or  the  ability  to  consult 
the  "productive  pioneers"  in  this  field  this  digest  offers  the  method 
for  arriving  at  the  solution  of  such  questions. 

The  classification  of  the  previous  edition  is  retained.  Although 
this  classification  was  the  subject  of  much  criticism  in  the  reviews 
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of  the  previous  editions,  there  is  little  doubt  that  a  clear-cut  clinical 
description  of  the  "estabUshed  clinical  entities"  is  of  much  more 
value  to  the  student  than  a  more  complex  classification  based  on 
more  or  less  hypothetical  and  psychological  ground.  The  success 
of  this  text-book  has  established  this  fact  and  has  also  shown  that 
for  the  purposes  of  the  student  it  is  advisable  to  combine  the  study 
of  psychiatry  and  neurology. 

The  sections  on  diseases  of  the  nervous  system  have  not  been 
changed  to  any  extent.  New  matter  has  been  added  on  the 
following  subjects:  the  healing  of  nerves,  intermittent  limping, 
herpes  zoster  and  its  relation  to  disease  of  the  posterior  roots,  and 
the  myoclonic  form  of  epilepsy.  The  value  of  astereognosis  and 
Kernig's  sign  in  the  diagnosis  of  nervous  affections  has  received 
careful  consideration. 

The  book  is  well  printed  on  excellent  paper,  is  well  illustrated, 
and  carefully  indexed.  D.  J.  M. 


A  Text-book  of  Operative  Surgery,  Covering  the  Surgical 
Anatomy  and  Operative  Technic  Involved  in  the  Opera- 
tions OF  General  Surgery.  Written  for  Students  and 
Practitioners.  By  Warren  Stone  Bickham,  Phar.  M.,  M.D., 
Assistant  Instructor  in  Operative  Surgery,  College  of  Physicians 
and  Surgeons,  New  York;  late  Visiting  Surgeon  to  Charity  Hos- 
pital, New  Orleans,  etc.  Philadelphia,  New  York,  and  London: 
W.  B.  Saunders  &  Co.,  1903. 

The  object  of  the  author  of  this  work  is  to  offer  to  the  student  and 
surgeon  a  reliable  guide  for  the  various  operations  of  general  sur- 
gery, and  especially  to  call  attention  to  the  surgical  anatomy  and 
technic.  The  subject  is  presented  in  a  clear  and  most  systematic 
manner,  and  but  few  criticisms  can  be  made  of  the  work. 

Parts  of  the  book,  such  as  the  chapters  dealing  with  the  surgery  of 
the  heart  and  bloodvessels,  deserve  particular  commendation.  A 
careful  consideration  has  been  given  to  the  latest  operations,  and 
the  book  may  be  considered  up-to-date. 

The  illustrations  are  largely  new  and  thoroughly  serve  their  pur- 
pose. 

The  author  has  seen  fit  to  exclude  from  consideration  the  opera- 
tions of  plastic  surgery,  which  we  think  is  a  mistake,  since  one 
would  naturally  turn  to  such  a  work  to  find  a  description  of  the 
more  common  of  these  operations,  such  as  hareUp  and  cleft  palate. 
We  think  this  criticism  is  just,  in  view  of  the  fact  that  the  author 
includes  the  operations  upon  the  female  generative  organs,  which 
are  to  be  found  in  every  work  on  gynecology,  whereas  separate 
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volumes  dealing  with  plastic  surgery  are  not  very  numerous  and  are 
not  possessed  by  a  large  proportion  of  the  profession. 

For  operations  upon  the  extremities  we  have  seen  few  books 
which  present  a  more  reliable  guide. 

We  are  surprised  to  find  that  the  pyloroplasty  of  Finney  is  not 
described  among  the  operations  upon  the  stomach.  Another 
omission  which  we  consider  regrettable  is  that  of  Doyen's  operation 
for  the  radical  cure  of  hydrocele.  The  operation  described  for  the 
cure  of  varicocele  is  the  low  operation,  and  not  the  high  one  which  is 
so  generally  employed  at  the  present  time.  In  comparison  with  the 
space  devoted  to  Ugations  and  amputations  we  feel  that  the  subject 
of  the  radical  cure  of  hernia  has  been  given  too  brief  a  consideration. 
A  criticism  which  might  be  made  of  the  author's  style  is  that  a  sys- 
tematic method  of  considering  each  operation  necessitates  consider- 
able repetition,  but  the  justness  of  this  criticism  might  be  questioned. 

Looking  upon  the  work  as  a  whole,  it  can  be  said  that  it  is  one  of 
the  best  and  most  rehable  books  of  its  kind.  J.  H.  G. 


Diseases  of  the  Skin:  An  Outline  of  the  Principles  and 
Practice  of  Dermatology.  By  Malcolm  Morris,  Consult- 
ing Surgeon  to  the  Skin  Department,  St.  Mary's  Hospital,  Lon- 
don; Corresponding  Member  of  the  K.  K.  Gesellschaft  der 
Aertze  in  Wien,  etc.  With  two  colored  plates  and  fifty 
plain  figures.    New  edition.    Chicago :  W.  T.  Keener  &  Co.,  1903. 

This  new  edition  of  Mr.  Morris'  manual  of  Diseases  of  the 
Skin,  which  is  apparently  the  third,  contains  a  considerable  amount 
of  new  material  and  a  number  of  new  illustrations.  Sections  descrip- 
tive of  hlastomycetic  dermatitis,  porokeratosis,  parakeratosis  variegata, 
and  of  the  so-called  tuberculides  of  the  French  authors  are  the  most 
important  of  the  new  additions  to  the  text. 

We  note  that  the  author  is  ultraconservative,  perhaps,  concern- 
ing the  use  of  the  Finsen  light,  and  more  especially  the  x-ray,  in 
the  treatment  of  lupus  vulgaris,  the  latter  agent  being  dismissed 
in  less  than  two  lines.  Tuberculin  is  still  believed  to  be  a  useful 
remedy  in  this  disease,  an  opinion  which  probably  finds  but  few 
supporters  at  the  present  time. 

The  nature  of  Darier's  "corps  ronds"  in  keratosis  follicularis 
(psor  OS  pernios  e  folliculaire  vegetante)  is  regarded  as  still  an  open 
question;  but  if  we  are  not  mistaken,  Darier  himself  sometime  ago 
gave  up  the  idea  that  these  bodies  are  parasitic. 

Except  in  a  few  minor  matters  the  present  edition  is  well  up  to 
date,  and  the  practitioner  will  find  it,  like  previous  ones,  a  clear 
and  faithful  presentation  of  dermatology  as  it  is  taught  to-day. 

M.  B.  H. 
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The  Diagnosis  of  Gastric  Carcinoma — Julius  Sigel  {Berl.  klin. 
Wochenschr.,  1904,  xli.  pp.  299,  338)  has  investigated  in  Ewald's  clinic 
the  value  of  the  newer  methods  suggested  as  useful  in  the  diagnosis  of 
gastric  carcinoma.  The  tryptophan  reaction  proposed  by  Erdman  and 
Winternitz  he  found  unsatisfactory.  It  was  positive  in  only  2  out 
of  15  carcinoma  cases;  this  corresponds  with  the  previous  report  of 
Glassner,  who  found  it  positive  in  1  out  of  12  cases  of  carcinoma,  in 
2  out  of  6  cases  of  ulcer,  and  in  1  case  of  gastric  catarrh. 

Although  the  method  of  determining  the  amount  of  albumin  and 
urea  in  the  washings  of  the  fasting  stomach,  as  proposed  by  Solomon, 
does  not  lead  to  absolute  results,  Sigel  thinks  it  of  some  aid  in  diagnosis. 
While  4  cases  of  ulcer  gave  albumin  and  urea  values  much  below 
the  cases  of  carcinoma,  a  case  of  benign  stenosis  of  the  pylorus  follow- 
ing an  ulcer  gave  high  values  for  both,  and  it  is  just  in  such  cases  of 
stenosis  that  a  differential  diagnosis  is  of  the  highest  importance.  The 
differences  in  cases  of  chronic  gastritis  and  carcinoma  are  very  marked 
in  his  table,  and  although  he  admits  that  a  case  of  simple  gastritis 
might  rarely  produce  an  excessive  secretion  of  albumin,  neither  he  nor 
Solomon  have  observed  such  a  case.  In  the  case  of  an  obscure  abdom- 
inal tumor  with  indefinite  gastric  findings  he  correctly  ascribed  the 
tumor  to  the  stomach  on  the  basis  of  high  albumin  and  urea  values  in 
the  washings.  Gluzinski's^  method  to  differentiate  simple  gastric  ulcer 
from  carcinoma  developing  in  the  base  of  an  old  ulcer  by  determining 
a  relative  insufficiency  in  the  hydrochloric  acid  secretion  likewise  gives 
valuable  but  not  absolute  results.  Out  of  13  cases  operated  on 
or  followed  clinically,  in  12  this  method  gave  results  corresponding 

I  The  method  of  Gluzinski  is  to  estimate  the  amount  of  free  HCl  in  the  stomach  at  three 
periods  on  the  same  day :  1.  In  the  morning,  fasting ;  the  stomach  is  washed.  2.  Three- 
quarters  of  an  hour  after  a  test  breakfast  of  egg-albumen.  3.  Four  hours  after  a  test  meal 
(beefsteak). 
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with  the  correct  diagnosis.  In  1  case,  however,  in  which  the  finding 
pointed  to  carcinoma  the  patient  recovered  completely.  In  2  further 
cases  in  which  there  was  a  palpable  tumor  and  all  evidence  pointed  to 
the  existence  of  a  malignant  growth,  the  Gluzinski  method  gave  con- 
stant high  free  HCl  values,  and  both  proved  to  be  benign. 

In  a  third  case,  however,  in  which  the  free  hydrochloric  acid  ran  17, 
16,  22,  the  tumor  was  found  at  operation  to  be  a  carcinoma. 

Sigel  finds  that  the  estimation  of  the  fatty  acids  in  the  urine,  a  pro- 
cedure advised  by  Rosenfeld,  gives  results  too  variable  to  be  of  any 
value  in  diagnosis. 

Factors  Influencing  the  Coagulation  of  the  Blood  in  the  Living 
Organism. — Boggs  (Deut.  Arch.  /.  klin.  Med.,  1904,  Ixxix.),  has  inves- 
tigated very  thoroughly  the  influence  of  various  substances  in  reducing 
the  coagulation  time  of  the  blood.  In  his  first  experiments  with  gelatin 
he  obtained  a  marked  influence  on  six  guinea-pigs,  the  coagulation 
time  dropping  rapidly  from  a  normal  of  6  minutes  to  as  low  as  ^  to 

1  min.  in  twelve  to  twenty-four  hours,  and  rising  again  to  the  normal 
in  the  course  of  several  days.  This  result  is  unique,  and  he  was  never 
able  to  obtain  it  again,  although  he  varied  the  experiments  in  every 
conceivable  manner  and  used  various  breeds  of  guinea-pigs.  In  all 
instances  the  influence  was  negative  or  so  slight  that  it  fell  within  the 
range  of  normal  variation.  He  is  inclined  to  explain  the  remarkable 
result  to  a  racial  peculiarity.  With  gum  arable  the  time  was  slightly 
reduced  (from  5.5  and  5  min.  to  3.5  min.),  but  the  influence  lasted  only 
from  15  to  30  min.  With  cows'  milk  the  result  in  two  instances  was  a 
marked  negative  influence  (from  4.2  and  6  to  12  and  11.5  min.)  after 
a  short  and  slight  positive  phase  (4  min.).  The  serum  of  different 
animals  injected  into  guinea-pigs  gave  various  results.  Serum  from  a 
goose  produced  marked  reduction  in  the  coagulation  time  (from  4.3  to 

2  min.),  while  dogs'  serum  gave  partly  positive,  partly  negative  phases, 
the  two  often  following  one  another  in  rapid  succession.  Antileuko- 
cytic serum  had  no  effect  on  the  coagulation  time  in  a  dog.  Extracts 
of  various  organs  (thymus,  liver)  showed  constantly  a  positive  action. 
From  a  clinical  standpoint  the  results  with  the  calcium  salts  were  the 
most  interesting.  In  some  of  his  investigations  he  substituted  cal- 
cium lactate  for  the  chloride,  which  has  the  same  effect  on  the  coagula- 
tion time,  is  tasteless,  and  is  well  borne.  In  his  experiments  on  animals 
with  calcium  chloride  a  reduction  in  the  coagulation  time  was  never 
missed,  the  effect  lasting  on  an  average  from  two  to  three  hours.  In  a 
guinea-pig,  for  instance,  with  a  coagulation  time  of  5  min.,  25  c.cm.  of 
1  per  cent,  soluble  calcium  chloride  was  introduced  intravenously  at 
6.30  P.M.  At  6.48  P.M.  the  coagulation  time  was  1.5  min.;  at  7,  1.5  min.; 
at  7.10,  2.5  min.;  at  7.35,  2.5  min.;  at  10.30  a.m.,  6  min.  The  calcium 
salts  given  to  human  beings  by  mouth  produced  a  distinct  reduction 
in  the  coagulation  time,  this  result  being  absent  in  only  a  single  instance. 
Examples:  from  5  min.  to  3.2  min.,  from  7.7  min.  to  5  min.,  from  6.7 
min.  to  3.7  min.,  from  9.7  min.  to  6  min.  In  one  instance  of  purpura 
there  was  a  reduction  of  from  21  minutes  to  6. 

[These  observations  quite  support  the  experience  in  Professor  Osier's 
wards,  where  the  value  of  the  calcium  salts  in  increasing  the  coagula- 
bility of  the  blood,  especially  in  cases  of  jaundice  in  which  surgical  inter- 
ference is  necessary,  has  been  clearly  proven. — ^W.  S.  T.] 
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A  Contribution  to  the  Study  of  Paroxysmal  Haemoglobinuria. — 
DoNATH  {Zeit.  /.  klin.  Med.,  1904,  Bd.  Hi.,  Heft  1  and  2)  reports  very 
fully  three  cases  of  paroxysmal  hsemoglobinuria  induced  naturally  and 
experimentally  by  exposure  to  cold,  and  reviews  the  various  attempts 
that  have  been  made  to  explain  the  origin  of  this  condition.  In  numer- 
ous experiments  made  with  suspensions  of  red  blood  cells  drawn  from 
the  finger  before,  during,  and  after  attacks,  he  was  unable  to  demon- 
strate any  abnormal  susceptibility  of  the  corpuscles  to  cold,  agreeing 
with  the  observations  of  Ehrlich,  Boas,  Chvostek,  and  others.  Con- 
trary to  the  findings  of  Lichtheim  and  Chiaruttini,  there  was  no  solu- 
tion of  the  haemoglobin  when  the  blood  was  coagulated  at  various  tem- 
peratures. All  these  cases  showed  slightly  diminished  resistance  of 
the  red  blood  corpuscles  to  mechanical  insults,  but  the  results  varied 
considerably  in  the  same  case  at  different  times,  and  there  was  a  marked 
individual  difference  between  the  several  cases.  The  variation  from 
normal  was  always  small  and  altogether  out  of  proportion  to  the  ease 
with  which  exposure  to  cold  precipitated  an  attack.  There  was  no 
such  susceptibility  to  mechanical  influences  as  apparently  existed  in 
the  cases  of  Chvostek  and  Chiaruttini.  Hsemoglobinuria  occurred  in 
one  case  after  simple  ligature  of  the  finger  or  arm.  In  the  other  two 
cases  the  procedure  gave  negative  results.  Luzzatto  and  Sargente 
have  shown  that  this  hsemoglobinuria  following  stasis  is  not  due  to 
mechanical  injury,  but  to  thermic  influences,  the  solution  of  the 
haemoglobin  not  occurring  when  the  normal  temperature  of  the  liga- 
tured extremity  is  maintained.  Donath  was  unable  to  demonstrate 
any  direct  decrease  of  resistance  in  the  red  blood  corpuscles  to  cold  or 
mechanical  influences.  He  attempted  to  produce  evidence  in  support 
of  Ehrlich's  view  that  in  these  cases  under  the  influence  of  cold  the 
blood  serum  gained  a  red  blood  corpuscle  dissolving  property.  The 
serum  obtained  during  an  attack  and  during  the  interval  was  tested  in 
varying  dilutions  with  the  red  blood  cells  of  the  same  individual,  of 
normal  individuals,  and  of  patients  with  other  diseases.  In  several 
instances  the  serum  showed  a  slight  hsemolytic  effect  on  the  cells  of 
other  individuals,  but  the  effect  was  the  same  with  the  interval  serum 
and  the  attack  serum,  and  in  no  way  above  the  normal  isolytic  action 
exhibited  by  various  sera.  In  only  one  instance  did  the  attack  serum 
show  a  hsemolytic  effect  slightly  above  the  interval  serum. 

In  none  of  the  three  cases  did  the  interval  serum  show  autolytic 
properties,  and  although  this  is  opposed  to  results  published  by  other 
authors,  he  concludes  that  the  property  must  at  least  be  variable  and 
cannot  be  accepted  as  the  rule.  In  one  case  the  attack  serum  showed 
a  slight  autolytic  property. 

Donath  points  out  that  although  he  has  been  unable  to  demonstrate 
the  presence  of  a  htemolysin  in  his  cases,  this  is  no  argument  against  the 
existence  of  such  a  property;  for  if  a  toxin  be  formed  there  is  oppor- 
tunity enough  for  it  to  become  immediately  anchored,  and  it  could  be 
demonstrated  only  if  present  considerably  in  excess  of  the  amount 
bound  by  the  susceptible  red  blood  corpuscles,  i.  e.,  those  with  suitable 
receptors.  Attempts  to  "activate"  inactive  interval  serum  by  the  addi- 
tion of  attack  serum,  supposing  complement  to  be  produced  in  excess 
during  an  attack,  proved  fruitless,  as  did  also  efforts  to  reactivate  in- 
active attack  serum  by  adding  active  interval  serum  or  active  normal 
serum  on  the  supposition  that  amboceptors  might  be  produced  in  excess. 
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In  order  to  see  if  the  red  blood  corpuscles  themselves  were  more  sus- 
ceptible to  hsemolytic  influences,  he  subjected  the  cells  from  his  cases 
to  serum  from  other  individuals,  to  hsemolytic  immune  serum  and  to 
certain  red  blood  corpuscle  dissolving  substances,  such  as  abrin  and 
ricin.  The  results  show  that  the  red  blood  cells  in  his  cases  have  the 
same  relation  to  human  serum  from  other  sources  and  to  hsemolytic 
immune  serum  as  the  erythrocytes  of  other  cases,  while  abrin  and  ricin 
agglutinate  them  in  somewhat  weaker  solutions.  By  collecting  serum 
from  the  arm  of  different  patients  after  having  put  on  a  compression 
ligature  and  immersed  them  in  cold  water  for  from  six  to  ten  minutes, 
he  was  able  to  show  in  two  out  of  four  cases  a  slightly  increased  hsemo- 
lytic action  of  such  serum  on  the  red  blood  corpuscles,  not  only  of  the 
hsemoglobinuria  cases,  but  also  of  a  number  of  other  patients. 

Donath  thinks  he  is  justified  in  concluding  that  the  blood  disin- 
tegration does  not  follow  as  a  result  of  the  direct  action  of  cold  or  of 
purely  mechanical  influences  upon  the  red  blood  corpuscles,  but  is  due 
to  hsemolytic  properties  of  the  serum.  He  believes  this  property  to 
depend  upon  substances  similar  to  the  serum  hsemolysins. 

Pneumoc9ccus  Peritonitis. — Anton  Ghon  (Wiener  klin.  Woch., 
1904,  xvii.  p.  267)  reports  four  cases  of  acute  fibrinopurulent  perito- 
nitis due  to  diplococcus  pneumonise.  The  first  case  was  that  of  a  girl, 
aged  twenty-three  years,  who  was  taken  suddenly  ill  with  pain  in  the 
abdomen  and  died  on  the  fourth  day  of  general  peritonitis.  Autopsy 
showed  a  diffuse  fibrinopurulent  peritonitis  and  a  perforated  gastric 
ulcer.  Cultures  from  the  exudate  gave  a  pure  growth  of  pneumococcus. 
In  Case  II.  there  was  a  diffuse  serofibrinopurulent  peritonitis  follow- 
ing perforation  of  a  gastric  carcinoma.  Cover-slips  from  the  exudate 
showed  very  numerous  definitely  lancet-shaped  diplococci,  retaining 
the  Gram  stain,  and  a  small  number  of  bacilli.  The  colonies  on  agar 
plates  were  chiefly  of  pneumococcus.  Case  III.  was  one  of  diffuse  fibrino- 
purulent peritonitis  developing  eight  days  after  gastroenterostomy  for 
carcinomatous  obstruction  of  the  pylorus.  Cover-slips  from  the  exudate 
showed  principally  Gram-positive  lancet-shaped  diplococci  and  a  few 
short  bacilli.  In  cultures  only  a  bacillus  identified  as  colon  grew,  but 
inoculation  of  the  exudate  into  a  mouse  produced  death  in  twenty-four 
hours  from  pure  pneumococcus  septicsemia. 

In  Case  IV.  there  was  a  deeply  ulcerated  gastric  carcinoma  without 
perforation,  marked  secondary  hepatic  and  glandular  involvement, 
fibrinopurulent  peritonitis  localized  about  the  region  of  the  pylorus, 
and  fibrinopurulent  meningitis.  Cultures  from  the  meninges  and  the 
swollen  glands  along  the  greater  curvature  gave  a  pure  growth  of  pneu- 
mococcus. Cover-slips  from  the  peritoneal  exudate  showed  only  lancet- 
shaped  Gram-positive  diplococci,  but  in  cultures  there  were  also  a 
few  colonies  of  colon  bacillus  and  two  colonies  of  staphylococcus 
aureus. 

Although  in  three  of  these  cases  the  pneumococcus  was  not  found  in 
pure  culture,  Ghon  feels  justified  in  assuming  that  it  was  the  active 
agent.  He  quotes  Jensen,  who,  in  twenty  cases  of  pneumococcus  peri- 
tonitis, found  three  following  perforation  of  gastric  ulcer,  and  Brunner, 
who  collected  twenty-two  cases  of  perforated  gastric  ulcer,  examined 
bacteriologically  and  found  four  due  to  pneumococcus.  Ghon  con- 
siders the  mouth  and  pharynx  the  source  of  infection.   In  Case  III.  there 
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was  a  lobular  pneumonia  from  which  a  pure  culture  of  pneumococcus 
was  obtained,  while  clinically  the  pulmonary  involvement  preceded 
the  symptoms  of  peritonitis. 
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The  Surgical  Treatment  of  Epilepsy. — J.  Chalmers  Da  Costa 
(Medicine,  February,  1904),  in  an  admirable  review  of  this  subject, 
states  that  in  determining  upon  the  course  of  treatment  for  a  person 
suffering  with  epilepsy  due  consideration  should  be  given  to  the  possi- 
bility of  effecting  cure  by  or  of  obtaining  benefit  from  a  surgical  opera- 
tion. An  opinion  to  be  of  value  must  emanate  from  some  one  who 
possesses  a  scientific  knowledge  of  epilepsy  and  has  examined  the 
patient  with  painstaking  care;  who  has  secured  an  accurate  history 
of  the  sufferer's  previous  life,  of  his  diseases  and  accidents,  of  his  hered- 
itary tendencies,  and  of  the  exact  character  of  his  convulsive  seizures, 
and,  finally,  the  decision  should  be  made  by  one  who  has  a  surgical 
conscience.  Operating  without  conscience  is  not  only  ruin  of  the  soul; 
it  is  often  the  ruin  of  the  patient,  and  it  is  always  to  the  infinite  dis- 
grace of  the  medical  profession.  It  is  known  that  epilepsy  is  quite 
common,  but  exactly  how  common  is  somewhat  uncertain.  According 
to  Spratling,  in  the  United  States  one  person  out  of  every  five  hundred 
of  population  is  epileptic,  and  in  Europe  the  proportion  is  slightly 
less. 

The  surgeon  nMJst  always  bear  in  mind  that  many  and  quite  different 
causes  have  been  assigned  for  epilepsy,  and  that  our  conception  of  the 
pathology  of  the  disease  is  not  an  established  certainty,  but  rather  a 
probability  or  a  guess.  The  conclusions  that  one  should  draw  from 
the  views  of  modern  students  are  that  epilepsy  is  a  diffuse  lesion  of  the 
cortex  of  the  brain,  and  that  the  conditions  pointed  out  as  causative 
may  not  infrequently  be  the  result  of  the  disease.  Epilepsy  is  usually 
regarded  as  without  danger  to  life,  but  Spratling  points  out  that  in  this 
disease  there  is  a  distinct  tendency  to  sudden  death.  Occasionally, 
though  very  rarely,  patients  recover  from  epilepsy  without  any  treat- 
ment at  all.  If  cases  are  treated  early  and  carefully,  and  are  placed 
under  proper  control,  from  8  to  10  per  cent,  may  be  cured,  but  if  the 
attacks  have  lasted  over  two  years  or  have  been  very  violent  there  is 
almost  no  hope  of  effecting  a  cure  by  medicine.  Thus  it  may  be  seen 
that  we  are  dealing  with  a  distressing  and  usually  incurable  disease, 
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which,  as  a  rule,  unfits  the  patient  for  duties  of  active  life,  and  which, 
as  a  general  thing,  gradually  drags  him  into  the  ruin  of  dementia. 
In  such  a  dreadful  condition  there  is  every  justification  for  the  per- 
formance of  operation,  if  operation  even  offers  a  chance.  All  sorts  of 
methods  of  treating  this  disease  have  been  adopted  in  the  past,  and 
every  few  weeks  a  new  method  is  suggested.  There  is  scarcely  a  drug 
in  the  Pharmacopoeia,  there  is  hardly  a  material  in  the  vegetable  world 
or  in  the  mineral  kingdom  ^hat  has  not  been  at  some  time  or  other 
employed  and  lauded.  Although  modern  medical  treatment  has  been 
somewhat  more  successful  than  the  ancient  plans,  epilepsy  is  still  with 
us  to  a  fearful  extent. 

In  setting  forth  the  surgical  treatment  of  epilepsy  the  author  states 
that  he  will  not  discuss  the  various  peripheral  operations  that  may  be 
performed  with  the  idea  of  eliminating  a  focus  oi  irritation  or  of  inter- 
cepting some  irritant  impulse.  That  such  operations  are  occasionally 
beneficial  is  undoubted.  The  author  has  seen  great  improvement  or 
apparent  cure  follow  the  removal  of  a  tender  cicatrix  and  follow  the 
performance  of  circumcision  in  a  case  of  phimosis.  Nevertheless, 
the  curative  influence  of  such  operations  is  occasional  rather  than  com- 
mon, and  it  is  the  purpose  of  this  article  to  dwell  particularly  upon 
operations  upon  the  skull  and  brain.  The  confidence  in  the  curative 
value  of  brain  operations  in  epilepsy  has  very  much  diminished  in 
recent  years;  in  the  author's  opinion  less  than  5  per  cent,  are  cured  by 
this  means.  Previous  observers  have  been  deceived  by  the  fact  that 
any  operative  traumatism  may  for  a  time  improve,  and  even  greatly 
improve  the  manifestations  of  the  epileptic  condition.  This  phase  of 
the  question  was  most  ably  presented  some  years  ago  by  Dr.  J.  William 
White  in  his  well-known  article  upon  the  curative  effects  of  the  opera- 
tion per  se.  A  case  should  not  be  reported  as  cured  until  at  least  three 
years  have  elapsed  since  the  operation  was  performed,  and  five  years  is 
probably  a  safer  limit.  Operation  in  any  case  should  only  be  resorted 
to  after  a  most  careful  study  of  the  patient,  and  preferably  a  neurolo- 
gist should  be  associated  with  the  surgeon  in  making  this  examination. 
Then,  too,  the  patient  should  be  under  observation  for  some  days  by 
either  a  physician  or  a  nurse,  so  that  the  convulsion  and  sequelae  may  be 
accurately  noted  in  writing,  and  this  report  should  prove  of  great  help 
in  reaching  a  conclusion.  From  a  surgical  standpoint  epilepsy  should 
be  classified  into  different  forms,  in  some  of  which  operative  inter- 
ference is  distinctly  contraindicated,  for  the  reason -that  it  not  only 
does  not  do  any  good,  but  in  some  cases  may  make  the  patient  dis- 
tinctly worse.  1.  Idiopathic  epilepsy:  Uncomplicated  cases  of  essen- 
tial epilepsy  should  not  be  operated  upon,  because  operation  will  never 
bring  about  a  cure.  However,  if  an  epileptic  suffers  with  persistent 
localized  headache,  it  is  justifiable  to  trephine,  to  open  the  dura,  and 
to  inspect  the  brain.  Even  if  no  cause  for  the  headache  be  discovered 
the  patient  may  often  be  relieved  or  cured  of  the  pain.  In  such  a  case 
an  osteoplastic  resection  should  not  be  performed,  and  the  trephine 
button  should  not  be  replaced.  In  status  epilepticus  the  cerebral 
pressure  is  notably  increased,  and  trephining  with  drainage  of  the  ven- 
tricle is  justifiable  to  relieve  pressure  that  might  cause  death.  Opera- 
tion in  ordinary  essential  epilepsy  for  the  relief  of  the  increased  intra- 
cerebral pressure,  as  recommended  by  Kocher,  has  the  objection  that 
there  is  the  danger  not  only  of  infection  but  also  of  hernia  cerebri,  and, 
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as  Clark  has  pointed  out,  this  excessive  intracerebral  pressure  is  a  result 
rather  than  a  cause  of  epilepsy,  Jaboulav's  operation  of  the  excision 
of  the  cervical  ganglia  of  the  sympathetic  for  the  relief  of  essential 
epilepsy  has  not  been  followed  by  very  brilliant  results.  Winter  has 
collected  122  cases,  in  one-half  of  which  there  was  no  apparent  improve- 
ment. 2.  Idiopathic  epilepsy  with  focal  symptoms:  Many  of  these 
cases,  which  begin  withm  the  first  two  years  of  life,  are  due  to  unrecog- 
nized cerebral  infantile  palsy.  If,  from  the  very  s.tart,  the  convulsive 
attacks  have  had  a  local  beginning,  and  if  the  surgeon  has  seen  the  case 
within  two  years  of  the  first  attack,  it  is  proper  to  trephine  and  excise 
the  irritated  portion  of  the  cortex.  This  is  true  whether  the  convulsions 
remain  partial  or  spread  to  the  rest  of  the  body,  and  whether  conscious- 
ness is  lost  or  not.  Operations  in  children  are  more  hopeful  than  in 
adults.  After  the  condition  has  persisted  for  two  years,  however, 
operation  offers  practically  no  hope  of  cure,  as  the  association  fibres 
are  by  that  time  hopelessly  degenerated.  In  performing  this  operation 
it  is  impossible  to  avoid  removing  more  of  the  cortex  than  merely  the 
excited  centres  of  the  motor  region.  After  the  operation  there  is,  of 
necessity,  paralysis  of  the  parts  controlled  by  the  extirpated  centres. 
This  paralysis  is  usually  first  temporary,  though  the  finer  movements 
are  never  regained.  The  earlier  the  operation  is  done  the  better  is  the 
prognosis.  In  these  cases  an  osteoplastic  operation  should  be  per- 
formed. In  those  cases  of  genuine  essential  epilepsy  in  which  after  a 
time  the  convulsions  have  taken  on  a  focal  character  operation  offers 
no  hope  of  curing  the  disease,  although  even  in  these  cases  operation 
may  become  necessary  if  the  great  frequency  of  the  attacks  produces 
exhaustion  and  threatens  life.  Again,  it  is  possible  that  in  a  case  of 
essential  epilepsy  a  gross  cortical  lesion  may  develop  and  may  lead  to 
the  production  of  Jacksonian  seizures.  In  such  a  case  one  might  be 
driven  to  operate  for  the  gross  lesion,  without  having  any  hope  of  curing 
the  generalized  epilepsy.  3.  Traumatic  epilepsy:  When  epilepsy 
ensues  upon  traumatism  the  attacks  frequently  do  not  begin  until  some 
months  or  a  year  or  more  have  elapsed;  in  fact,  several  years  may  elapse 
between  the  time  of  the  injury  and  that  of  the  development  of  epilepsy. 
An  injury  may  be  followed  by  generalized  epilepsy  or  by  Jacksonian 
epilepsy.  The  more  time  that  has  elapsed  between  the  reception  of 
the  injury  and  the  performance  of  the  operation  the  worse  is  the  prog- 
nosis. Traumatic  Jacksonian  epilepsy  gives  a  better  prognosis  from 
operation  than  does  any  other  form  of  the  disease;  where  there  is  a 
distinct  neurotic  history  the  prognosis  is  worse  than  when  such  a  his- 
tory is  absent.  The  prognosis  is  much  better  in  the  Jacksonian  than 
in  the  generalized  form.  Every  operation  in  traumatic  epilepsy  is 
exploratory.  Any  obvious  lesion  should  be  extirpated,  but  if  nothing 
be  found  on  exploration,  and  if  the  attacks  have  been  distinctly  focal 
in  origin,  it  is  justifiable  to  extirpate  the  motor  centre  from  which  the 
discharge  seems  to  originate.  When  the  injury  is  in  the  motor  region 
the  chances  of  cure  are  much  better  than  when  the  sensorj^  region  is 
involved,  but  when  the  frontal  region  has  been  the  seat  of  injury  opera- 
tion offers  very  little  hope  of  cure.  4.  Jacksonian  epilepsy  due  to  gross 
brain  disease:  This  condition  demands  the  treatment  of  the  under- 
lying brain  disease.  5.  Epilepsy  following  infantile  cerebral  palsj^: 
In  the  cases  associated  with  congenital  cerebral  palsy  operation  in 
childhood  is  justifiable,   but  not  promising;   but  when  the  patient 
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has  reached  adolescence  operation  is  useless.     6.  The  posthemiplegic 
epilepsy  of  adults:    In  these  cases  operation  is  entirely  valueless. 

The  conclusions  deducible  from  the  preceding  remarks  are  as  fol- 
lows: 1.  Operations  for  epilepsy  are  distinctly  disappointing  and 
rarely  curative,  and  are  indicated  in  only  a  small  proportion  of  cases. 
2.  They  frequently  produce  temporary  benefit.  3.  They  may  save  life, 
but  they  are  not  entirely  free  from  danger,  and  occasionally  leave  the 
patient  worse  than-  before.  4.  The  mortality,  though  small,  is  not 
inconsiderable.  5.  The  actual  number  of  complete  recoveries  is  prob- 
ably under  5  per  cent.  6.  No  case  should  be  claimed  to  have  been 
cured  until  from  three  to  five  years  have  elapsed  since  the  operation. 
7.  Even  after  operation  medical  treatment  and  supervision  should  be 
exercised  for  a  long  period  of  time. 
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Adrenalin  in  Ocular  Therapeutics. — M.  Darier,  at  a  meeting  of  the 
Societe  d' Ophthalmologic  de  Paris,  spoke  as  follows  of  the  use  of  this 
drug  in  ophthalmology:  As  a  means  of  diagnosis  of  beginning  iritis  it 
is  very  useful  when  there  is  hesitancy  in  instilling  atropine.  By  means 
of  it  episcleritis  may  be  easily  differentiated  from  pustule  of  the  limbus. 
Certain  doubtful  forms  of  conjunctivitis  may  be  recognized  as  granular 
by  its  use.  From  a  therapeutic  point  of  view,  adrenalin  exaggerates 
the  action  upon  the  eye  of  the  various  alkaloids;  cocaine  anaesthetizes 
an  inflamed  eye  without  otherwise  affecting  the  organ  if  adrenalin  has 
been  first  applied.  Combined  with  it,  cocaine  will  render  great  service 
in  conjunctivitis  and  lessens  the  pain  of  topical  applications  as  well. 
Its  use  makes  catheterization  of  the  tear-duct  unnecessary,  for  a  simple 
injection  does  away  with  the  stenotic  action  of  the  mucous  membrane. 
When  eserine  or  atropine  fail  in  their  usual  action  upon  the  pupil,  com- 
bination with  adrenalin  obviates  the  difficulty.  Its  use  facilitates  opera- 
tions upon  the  conjunctiva  because  of  the  ischsemia  which  it  produces, 
but  after  iridectomy  its  employment  may  be  followed  by  hemorrhage  into 
the  anterior  chamber.  In  corneal  lesions,  such  as  ulcerations,  it  should 
not  be  used,  but  in  episcleritis  it  produces  excellent  results. — Revue  de 
thSrapeutique,  1904,  No.  9,  p.  313. 

Adrenalin  in  Glaucoma. — Dr.  Grandclement  reports  an  instance 
of  severe  and  marked  glaucoma  cured  by  this  agent.  The  treatment 
consisted  in  the  instillation  into  the  affected  eye  every  half  hour  for 
three  consecutive  days  of  a  1 :  5000  solution  of  adrenalin.  The 
course  and  outcome  of  this  case  encourage  the  belief  that  it  may  be 
possible  to  cure  the  various  forms  of  glaucoma  by  this  simple  means, 
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doing  away  with  the  difficult  and  painful  operation  of  iridectomy.  The 
chief  element  in  the  treatment  is  to  know  how  to  employ  this  strong  and 
dangerous  vasoconstrictor.  Two  points  must  be  carefully  noticed:  (1) 
To  instil  the  adrenalin  sufficiently  long  to  momentarily  stop  the  secretion 
of  the  intraocular  fluids  and  to  cause  a  perceptible  dimmution  of  the 
tension.  (2)  To  carefully  avoid  the  production  of  a  dangerous  and 
irremediable  hypertension. — Journal  de  midecine  de  Paris,  1904,  No. 
17,  p.  167 

Adrenalin  in  Cancers  of  the  Respiratory  Passages. — M.  Maher  has 
employed  this  agent  in  cancers  of  the  larynx  and  of  the  mouth  with  the 
result  of  improving  the  condition  of  the  patients,  suppressing  the  ten- 
dency to  hemorrhage  and  lessening  the  pain.  M.  Ichard  has  in  a 
number  oi  cases  obtained  an  almost  complete  cicatrization  of  the 
ulcerating  surfaces  and  has  stayed  the  growth  of  the  lesions  in  one 
patient  for  a  period  of  sixteen  months.  A  1  :  1000  solution  was  at  first 
employed,  but  it  had  the  disadvantage  of  deteriorating  rapidly  upon 
exposure  to  the  air.  A  permanent  powder,  such  as  the  following: 
adrenalin,  5  parts;  tartaric  acid,  5  parts;  sodium  chloride,  90  parts, 
from  which  a  fresh  solution  of  1  :  1000  strength  may  be  readily  made, 
obviates  this  difficulty.  The  applications  of  the  adrenalin  are  usually 
made  every  two  days.  By  this  treatment  epitheliomata  of  the  larynx, 
of  the  tongue  and  of  other  regions,  such  as  the  breast,  are  greatly 
relieved. — Journal  de  medecine  et  de  chirurgie  pratiques,  1904,  No.  7, 
p.  258 

Iodine  Glycerole  in  Granular  Conjunctivitis.-^DR.  Jablowski  has 
obtained  excellent  results  from  the  employment  of  this  remedy  in  this 
condition.    The  strength  of  his  solution  is  1  part  in  60.    With  this  he 

f taints  the  inflamed  conjunctiva.  The  application  is  only  slightly  pain- 
ul,  and  the  treatment  seems  to  have  a  particularly  favorable  action 
upon  old  granulations  which  have  become  acutely  inflamed  and  in 
recurrent  cases  which  have  been  treated  with  silver  nitrate.  Also  in 
trachomatous  pannus  the  iodine  acts  well  and  is  likely  to  cause  perma- 
nent cure.  The  duration  of  the  treatment  varies  with  the  gravity  of 
the  lesion.  Cure  is  usually  complete  after  from  three  to  four  months  of 
daily  applications. — La  semaine  medicale,  1904,  No.  15,  p.  120. 


Intravenous  Injections  of  Sodium  Salicylate  in  Rheumatism. — Dr. 
Felix  Mendel  reports  excellent  results  from  this  treatment,  even  in 
rebellious  cases.  His  formula  is  as  follows,  the  caffeine  being  added  to 
lessen  the  tendency  to  local  irritation:  sodium  salicylate,  2.2  drachms; 
caffeine,  20  grains;  distilled  water,  12.5  drachms.  Thirty  minims  of 
this  solution  are  injected  and  repeated  twice  a  day  in  severe  cases.  In 
those  less  severe  the  injections  may  be  given  as  mfrequently  as  every 
three  days.  In  80  cases  of  monarticular  and  polyarticular  rheumatism, 
sciatica,  lumbago,  and  rheumatic  pleurisy  so  treated  the  effects  have* 
been  very  good.  The  injections  are  given  into  one  of  the  larger  veins 
of  the  arm. — La  semaine  midicale,  1904,  No.  16,  p.  128. 

Quinic  Acid  in  Gouty  Conditions  — Dr.  J.  Weiss  advocates  the  use, 
in  these  conditions,  of  quinic  acid  alone,  or,  perhaps,  preferably,  in 
combination  with  lithium,  the  combination  being  termed  urosin.     In 
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dosage  of  from  3  to  4  drachms  daily  it  diminishes  the  excretion  of  uric 
acid  appreciably  and  increases  the  output  of  hippuric  acid  to  a  consid- 
erable extent.  In  arthritic  conditions  with  pain,  stiffness  and  tophi, 
the  administration  of  from  45  to  75  grains  daily,  best  taken  dissolved 
in  water  after  meals,  in  divided  doses,  affords  marked  relief.  The 
author  considers  that  in  urosin  we  have  a  remedy  for  the  uric-acid 
diathesis  as  efficacious  as  is  quinine  against  malaria  or  salicylic  acid 
against  acute  rheumatism. — Wiener  klinische  therapeutische  Woehen- 
schrijt,  1904,  No.  18,  p,  493. 

Sodium  Sulphanilate  in  Exophthalmic  Goitre. — Dr.  Kirnberger 
bases  his  theory  of  this  treatment  upon  the  idea  that  the  condition  is 
an  autointoxication  due  to  the  superproduction  of  iodothyrin  by 
the  hypertrophied  thyroid  gland,  knowing  the  efficacy,  ^  exploited 
by  Ehrlich,  of  sulphanilic  acid  and  its  sodium  salt  in  the  treatment  of 
iodism,  the  author  has  used  these  means  in  exophthalmic  goitre.  The 
dosage  was  at  least  2.5  drachms  per  day,  which  was  well  tolerated  and 
productive  of  good  results.  In  all  cases  the  drug  had  a  calming  effect, 
increased  the  patient's  strength,  and  diminished  the  tachycardia.  In 
most  cases  the  tremors  and  the  size  of  the  thyroid  were  uninfluenced. 
The  author  concludes  that  the  drug  is  merely  palliative  in  its  effects  and 
to  be  employed  to  relieve  the  symptoms,  either  alone  or  in  connection 
with  other  treatment. — Revue  francaise  de  midecine  et  de  chirugie,  1904, 
No.  16,  p.  381. 

The  Treatment  of  Cardiac  Insomnia. — Dr.  Feilchenfeld  states  that 
insomnia  at  the  comihencement  of  cardiac  insufficiency  manifests  itself 
thus :  After  a  deep  slumber  of  two  hours  or  so  the  patient  will  awake  with 
obstinate  oppression  and  palpitation ;  further  sleep  is  often  impossible, 
and  the  same  phenomena  reappear  night  after  night.  Upon  examina- 
tion of  the  heart  nothing  is  found,  and  the  insomnia  is  attributed  to 
nervousness.  Such  sleeplessness  should  be  treated  at  first  by  hygienic 
measures  and  hydrotherapy;  later,  if  necessary,  hypnotics  (morphine, 
sulphonal,  codeine)  may  be  prescribed,  but  only  in  small  doses.  Large 
doses  do  not  cause  sleep,  but  aggravate  the  patient's  condition.  The 
author  has  achieved  good  results  from  0.25  grain  of  powdered  digitalis, 
combined  with  0.125  grain  of  morphine  hydrochlorate,  given  during 
the  evening,  and  0.125  grain  of  sulphonal  given  several  times  during  the 
afternoon.  Large  doses  must  be  avoided,  and  it  is  remarkable  what 
good  results  are  obtainable. — Berliner  klinische  Wochenschrift,  1904, 
No.  11,  p.  282. 

The  Medical  Treatment  of  Pyloric  Stenosis— M.  Thaon  states  that 
the  first  consideration  in  the  treatment  of  this  affection  is  regulation  of 
the  diet.  Strict  milk  diet,  three  or  four  quarts  in  twenty-four  hours, 
should  be  prescribed,  together  with  wet  compresses  over  the  epigas- 
trium. When  there  is  severe  pain  bismuth,  in  doses  of  from  3  to  4 
drachms,  mixed  with  6  ounces  of  water,  should  be  given.  Following 
this  treatment  a  gradual  return  to  solid  diet  is  allowed.  Sodium  bicar- 
bonate is  useful  to  correct  hyperacidity,  and  in  fermentative  conditions, 
antiseptics,  such  as  ammonium  fluoride,  iodized  sulphur,  benzonaphtol, 
betol  with  bismuth  salicylate,  resorcin  with  bismuth,  or  spraying  with 
silver  nitrate  solution,  may  be  employed.    When  there  is  pyloric  spasm, 
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large  doses  of  oil  are  recommended,  and  a  properly  fitting  girdle,  together 
witn  massage,  may  prove  eflScacious.  When  the  stasis  is  considerable 
we  may  have  recourse  to  hypodermic  injections  of  about  12  drachms 
of  serum,  followed  by  gastric  lavage,  with  0.9  per  cent,  salt  solution. 
In  cases  with  moderate  stenosis  simple  lavage  may  be  employed  and 
followed  by  lavage  with  powdered  meat;  otherwise  the  diet  should  be 
exclusively  of  milK.  In  tetanic  conditions  lavage  is  also  useful. — Revue 
francaise  de  medecine  et  de  chirurgie,  1904,  No.  18,  p.  424 

Isopral,  a  New  Hypnotic. — Dr.  Impens  reports  this  substance  is 
trichloro-isopropylic  alcohol  and  possesses  the  following  properties :  It 
crystallizes  in  white  crystals  fusible  at  49°  C,  but  subliming  at  ordi- 
nary temperatures.  It  is  soluble  in  alcohol,  ether,  and  water,  but  in 
the  last  less  so  than  chloral,  to  which  substance  isopral  is  comparable. 
It  has  a  camphor-like  odor  and  an  aromatic  and  slightly  irritating  taste. 
Upon  contact  with  alkalies  and  heat  it  loses  its  chlorine  without  the 
formation  of  chloroform.  Physiologically  the  action  of  isopral  is  twice 
as  intense  as  that  of  chloral,  without  an  equal  possibility  of  poisoning. — 
Journal  de  mSdecine  de  Paris,  1904,  No.  16,  p.  157. 

Intratracheal  Injections  of  Eucalyptol  in  Pulmonary  Tuberculosis 
and  Chronic  Laryngitis. — M.  Atony  concludes,  as  the  result  of  experi- 
ments, that  the  treatment  of  certain  forms  of  chronic  laryngitis  and  of 
most  types  of  pulmonary  tuberculosis  by  intratracheal  injections  of  oil 
of  eucalyptol  has  these  advantages.  It  is  easy  of  application,  well  borne 
by  the  patient,  and  brings  about  good  results.  By  it  the  digestion  is  not 
disturbed,  and  it  is  less  painful  than  the  various  hypodermic  treatments. 
The  patients  do  not  object  to  it,  it  does  not  interfere  with  their  work,  and 
the  technique  of  its  application  is  simple.  The  author  uses  a  mixture- 
of  5  parts  eucalyptol  to  95  of  olive  oil  at  first,  but  gradually  increases  its 
strength  until  an  8  per  cent,  mixture  is  reached.  The  first  injection 
consists  of  15  minims,  and  if  well  borne  the  quantity  is  increased  up  to 
45  minims,  and  the  treatment  is  given  daily  or  upon  alternate  days. 
Of  15  cases  of  tuberculosis,  3  were  benefited,  and  in  2  cases  of  laryngitis 
regularly  treated  the  results  were  most  favorable. — Archives  de  mSdecine 
et  de  pharmacie  militaires,  1904,  No.  5,  p.  381. 

Beer  Yeast  in  Exanthemata  and  Erysipelas. — MM.  Presta-  and 
Tarruella  have  treated  a  number  of  patients  with  scarlatina  and 
measles  with  beer  yeast  with  rather  remarkable  results.  Most  of  the 
observations  were  taken  during  epidemics  in  which  there  were  numer- 
ous fatal  cases  and  cases  complicated  with  meningitis,  bronchopneu- 
monia, nephritis,  etc.,  but  the  patients  treated  with  the  yeast,  for  the 
most  part,  became  convalescent  within  three  or  four  days  after  the 
appearance  of  the  exanthem,  and  in  no  case  so  treated  dia  the  disease 
last  longer  than  sixteen  days.  The  yeast  seems  to  cause  a  marked 
diminution  in  the  desquamation  of  scarlet  fever,  and  under  its  influence 
the  eruption  of  measles  quickly  disappears.  After  a  few  doses  the 
scarlatinal  angina  disappears,  as  also  does  the  albuminuria,  if  it  be 
present.  Twenty-four  cases  of  erysipelas  were  markedly  influenced  by 
the  administration  of  the  yeast;  the  nigh  temperature  and  other  symp- 
toms quickly  disappeared.  In  four  days  the  local  lesions  became 
merely  slight  redness  and  infiltration,  and  these  manifestations  disap- 
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peared  by  the  sixth  day,  followed  by  desquamation.  The  constitutional 
symptoms  ameliorated  within  forty  hours  and  disappeared  in  about 
three  days.  In  advanced  cases  with  complications,  such  as  anuria, 
cardiac  insufficiency,  hyperpyrexia,  and  pulmonary  congestion,  the 
treatment  produced  good  results,  and  there  was  no  recurrence  of  the 
malady,  even  though  some  of  the  cases  had  suffered  previous  attacks. 
In  all  cases  the  dosage  was  from  4  to  6  coffeespoonfuls  of  the  dry  yeast 
every  twenty-four  hours. — Revue  francaise  de  midedne  et  de  chtrurgie, 
1904,  No.  15,  p.  354. 
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The  Association  of  Chorea  with  Taenia  Solium. — James  Burnet, 
of  Edinburgh  (British  Journal  of  Children's  Diseases,  April,  1904,  p. 
147),  reports  two  interesting  cases  under  this  title.  The  first  case  was 
that  of  a  girl,  aged  seventeen  years,  but  looking  very  much  younger. 
Her  illness  was  of  five  days'  duration,  the  movements  beginning  upon 
the  right  side,  but  rapidly  becoming  generalized.  She  had  had  a  slight 
choreic  seizure  four  years  before.  It  was  impossible  to  obtain  a  history 
of  rheumatism,  although  there  was  a  strong  family  tendency  to  that 
disease,  the  mother  being  rheumatic  and  a  sister  having  developed 
chorea  following  an  attack  of  acute  rheumatism.  The  patient's  move- 
ments became  so  violent  that  at  times  she  had  contrived  to  throw  her- 
self out  of  bed  upon  the  floor.  There  was  no  murmur,  but  the  heart 
seemed  to  be  dilated. 

Under  the  ordinary  treatment  with  salicylate  of  sodium  there  was 
no  improvement  until,  the  possibility  of  tapeworm  being  considered, 
a  dose  of  male  fern  was  administered,  and  a  large  taenia  solium,  without 
the  head,  was  expelled.  From  this  time  she  continued  to  improve,  and 
after  the  expulsion  of  a  large  number  of  segments  with  the  head,  fol- 
lowing another  dose  of  the  anthelmintic,  she  made  a  prompt  and  com- 
plete recovery. 

The  second  case  was  that  of  a  girl,  aged  twelve  years,  who,  a 
year  before  the  onset  of  her  chorea,  had  had  an  attack  of  pleurisy,  with 
pains  in  both  lower  limbs.  She  had  never  been  quite  well  since  that 
attack,  having  become  pale  and  nervous. 

There  was  no  cardiac  murmur,  but  the  second  pulmonary  sound 
was  accentuated.  She  was  given  antirheumatic  treatment,  with  arsenic 
in  addition.  Her  condition  after  several  weeks  became  serious,  with 
a  temperature  of  101°,  rapid  pulse,  and  embarrassed  respiration.  Having 
in  mind  his  previous  case,  which  resisted  routine  treatment,  the  author 
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resolved  to  try  the  effect  of  an  anthelmintic  upon  this  patient.  Accord- 
ingly, a  dose  of  extr.  filicis  liq.  was  administered,  which  resulted  in 
the  expulsion  of  a  complete  taenia  solium  of  fair  size.  There  was  a 
rapid  disappearance  of  tne  symptoms  almost  immediately.  The  author 
believes  that  chorea,  even  in  rheumatic  subjects,  may  have  its  origin 
in  causes  other  than  the  rheumatic  toxin,  and  that  the  possible  presence 
of  tapeworm  should  always  be  borne  in  mind  in  those  cases  which  are 
not  amenable  to  the  usual  routine  treatment. 


Enuresis  in  Children. — Percy  Lewis  (British  Journal  of  Chil- 
dren's Diseases,  February,  1904)  gives  a  plan  of  treatment  tor  this 
troublesome  condition,  which  he  has  successfully  carried  out  in  his 
practice. 

His  observations  show  that  most  of  the  subjects  of  this  complaint 
are  children  unhealthy  in  aspect,  of  irregular  habit  in  regard  to  their 
diet,  and  living  mostly  upon  farinaceous  and  saccharine  foods;  that 
they  are  difficult  to  arouse  from  sleep,  and  even  if  taken  up  at  night 
quickly  relapse  into  a  kind  of  stupor  upon  being  returned  to  bed.  He 
has  also  noted  that  these  children  pass  larger  quantities  of  urine  in  a 
single  night,  which  is  of  low  specific  gravity,  of  neutral  or  alkaline 
reaction,  and  with  a  deposit  of  triple  phosphates  or  oxalates.  He  infers 
from  the  way  in  which  the  bed  is  "deluged"  that  the  bladder  is  not 
emptied  until  it  is  full,  and  that  on  account  of  the  unirritating  urine 
the  "call"  to  the  central  nervous  system  is  sufficient  only  to  start  the 
necessary  reflex  for  emptying  the  bladder,  but  not  enough  to  awaken 
the  patient. 

This  condition,  he  considers,  is  analogous  to  the  polyuria  of  infants 
fed  upon  starchy  foods,  whose  symptoms  rapidly  disappear  under  a 
proper  change  of  diet.  So  in  the  older  children,  with  both  polyuria 
and  enuresis,  a  marked  improvement  is  noticed  after  the  introduction 
of  a  rigid  antidiabetic  diet.  As  most  of  the  cases  are  much  depressed 
in  health,  a  general  tonic  treatment  is  recommended  at  the  same  time. 
Without  any  other  treatment  he  has  observed  rapid  improvement,  and 
finally  cure  in  many  cases,  both  in  private  and  in  hospital  practice. 

Influence  of  the  Ingestion  of  Chloride  of  Sodium  upon  the  Weight 
of  Nurslings. — P.  Nobecourt  and  G.  Vitry  {Revue  mensueUe  des 
maladies  de  Venjance,  March,  1904,  p.  120)  have  investigated  the 
influence  of  chloride  of  sodium  upon  the  weight  of  nurslings  in 
fourteen  cases  in  addition  to  the  series  of  eight  cases  reported  by  them 
last  year  {Bull,  de  la  Soc.  de  PSdiatrie,  December,  1903).  The  amount 
of  salt  given  was  0.25,  0.5,  and  1  gram  per  day,  which  was  admin- 
istered in  one  or  two  doses  in  a  little  boiled  water  before  a  nurs- 
ing. Comparison  of  the  babies'  weight-change  for  periods  of  seven 
days  with  and  without  the  addition  of  salt  to  the  diet  snowed  in  general 
that  increase  in  weight  was  greater  during  the  weeks  when  they  took 
salt  than  in  the  weeks  without  it.  By  comparing  the  increase  in  weight 
per  1000  gm.  of  body-weight,  before  and  after  the  use  of  salt  in  the 
diet,  they  obtained  a  series  of  42  observations,  in  some  of  which  the 
same  infant  figured  several  times.  In  this  series  there  were  27  favor- 
able results  and  15  unfavorable,  though  the  latter  all  showed  gains 
very  little  inferior  to  those  of  the  period  when  salt  was  not  taken.  The 
ages  of  the  infants  varied  from  twelve  days  to  four  months,  but  the 
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good  results  were  obtained  without  reference  to  the  age  at  which  the 
experiment  was  made. 

The  results  seemed  to  be  particularly  successful  with  babies  weigh- 
ing less  than  2  kgr.,  500,  for  among  28  records  20  were  favorable  (71 
per  cent.),  while  the  total  percentage  of  favorable  results  was  64.  It 
therefore  seems  that  with  premature  and  poorly  nourished  infants 
the  addition  of  salt  is  especially  valuable — an  observation  which  appears 
to  accord  with  the  results  of  Nobecourt  and  Lemaire  {Bull,  de  la  Soc. 
de  Pediatric,  April,  1902),  who  found  that  the  quantity  of  sodium  chlo- 
ride in  kgr.  of  body-weight  excreted  by  premature  infants  was  greater 
than  with  other  infants. 

As  to  the  effects  of  the  different  doses  prescribed,  all  gave  favorable 
results,  but  the  smallest  dose  (0.25  gm.)  gave  70  per  cent,  of  successes, 
while  0.5  gm.  gave  65  per  cent.,  and  1  gm.  only  58  per  cent.  These 
results  are  more  striking  if  compared  with  the  body-weight.  In  one  class 
1  cgm.  of  salt  was  given  for  100  gms.  and  above  to  140  gms.,  while  in 
the  second  class  1  cgm.  for  less  than  100  gm.  of  body-weight.  In  the 
first  class  there  was  77  per  cent,  of  successful  results  in  all  the  cases, 
and  100  per  cent,  for  infants  below  2  kgr.,  500,  while  in  the  second 
class  there  was  only  63  per  cent.,  and  with  doses  of  1  cgm.  for  less  than 
50  gm.  of  weight  it  was  60  per  cent.  The  larger  doses  sometimes  gave 
rise  to  vomiting  or  diarrhoea. 

The  explanation  of  this  improvement  under  the  addition  of  salt  is 
difficult.  Various  theories  have  been  advanced:  improvement  of  diges- 
tion and  stimulation  of  general  nutrition;  increase  of  hydrochloric  acid 
in  the  gastric  juice;  facilitation  of  the  absorption  of  albumin.  The 
authors  suggest  that  it  may  be  due  to  retention  of  water  in  the  tissues 
because  of  insufficient  renal  elimination.  Experimental  investigation 
of  the  total  urinary  output  of  very  young  infants  for  several  days,  how- 
ever, is  practically  impossible.  Several  observations  of  the  blood  in 
these  cases,  under  the  same  conditions  as  to  time,  have  shown  no 
changes  to  indicate  retention  of  water  in  the  blood. 

They  therefore  conclude  that  additional  salt  is  valuable  in  the 
dietary  of  infants  weighing  less  than  2  kgr.,  500,  and  of  premature 
infants,  and  that  an  average  dose  of  0.25  gm.  per  day,  or,  more  exactly, 
1  cgm.  per  100  gm.  of  body-weight,  is  sufficient  to  give  good  results. 

An  Early  Case  of  Friedreich's  Ataxia. — At  the  February  meeting 
of  the  Society  for  the  Study  of  Diseases  in  Children  {British  Jour- 
nal of  Children's  Diseases,  May,  1904,  p.  104)  Mr.  Jackson  Clarke 
showed  a  case  of  Friedreich's  ataxia  in  a  boy  aged  four  years.  He 
had  dropping  of  both  feet,  exaggerated  knee-jerks,  Babinski's  sign, 
and  the  parents  had  noticed  some  weakness  of  the  left  hand.  An  older 
brother,  in  whom  the  symptoms  had  begun  at  six  years,  had  rigidity 
of  the  lower  limbs  and  wasting  of  the  muscles  of  the  thumb.  In  the 
line  of  treatment  in  the  early  stages  light  instrumental  guidance  was 
advocated;  later,  tendon  elongation  and  tenotomy,  followed  by  mas- 
sage. 


Herpes  Zoster  Associated  with  Generalized  Bullous  Eruption  from 
Prolonged  Administration  of  Arsenic  — James  H.  Sequeira  {British 
Journal  of  Children's  Diseases,  April,  1904,  p.  158)  records  a  case  of 
herpes  zoster  caused  by  prolonged  administration  of  arsenic,  which 
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is  interesting  from  the  unusual  association  of  a  generalized  bullous 
eruption.  The  patient  was  a  girl,  aged  five  years,  who  had  been  brought 
to  the  London  Hospital  in  the  summer  of  1902  suffering  from  psoriasis. 
Three  minims  of  Fowler's  solution  three  times  a  day  were  ordered, 
and  the  lesions  treated  locally  with  an  ointment  of  ichthyol  and  sali- 
cylic acid.  The  patient  lived  in  the  country,  and  was  seen  only  at  long 
intervals,  but  the  treatment  was  not  intermitted.  About  three  months 
after  the  treatment  was  commenced  the  mother  stated  that  she  noticed 
that  the  skin  of  the  trunk  was  darker  than  normal,  but  she  attributed 
the  change  in  color  to  the  ointment.  About  four  months  after  the 
child  was  first  seen,  during  which  time  she  was  known  to  have  been 
taking  arsenic  (though  it  is  possible  that  the  drug  had  been  adminis- 
tered some  time  before)  -she  was  brought  to  the  hospital  with  a  crop  of 
vesicles  and  bullre  all  over  the  trunk.  The  lesions  varied  in  size  from 
that  of  a  pin's  head  to  5  mm.  in  diameter.  They  were  round,  tense, 
and  contained  a  clear  fluid,  and  there  was  a  narrow  zone  of  hypersemia 
around  each.  On  the  loin,  hip,  and  the  upper  part  of  the  thigh  and 
the  anterior  aspect  of  the  lower  part  of  the  abdomen  of  the  right  side 
there  was  a  copious  eruption  of  herpes  zoster,  corresponding  with 
Heid's  first  lumbar  area.  The  skin  of  the  trunk  was  also  pigmented. 
The  color  was  a  pale,  yellowish  brown,  with  the  peculiar  dappled 
appearance  of  arsenical  pigmentation.  The  psoriasis  had  almost 
disappeared.  The  face  and  extremities  were  entirely  free  from  vesicles, 
and  the  pigmentation  was  limited  to  the  parts  covered  by  the  clothing. 
The  child  was  in  perfect  health,  and  at  no  time  had  presented  any 
signs  of  acute  arsenical  poisoning. 

The  arsenic  was  stopped,  and  all  the  lesions  rapidly  dried  up,  but 
the  pigmentation  persisted,  beginning  to  disappear  only  after  a  year. 
The  scars  of  the  herpetic  lesions  persisted,  but  there  was  no  scarring 
in  the  site  of  the  bullae. 


A  Contribution  to  the  Study  of  Cerebrospinal  Meningitis. — M.  B. 
AuCHE  (Revue  mensuelle  des  maladies  de  Venjance,  January,  1904, 
p.  20)  reports  a  case  of  pneumococcic  cerebrospinal  meningitis,  which 
is  noteworthy  from  the  fact  that  its  evolution  was  slow  and  that  recovery 
ensued. 

Diplopneumococcic  meningitis  is  notably  of  greater  gravity  than 
the  more  frequently  encountered  meningococcic  variety.  In  general, 
its  onset  is  sudden,  its  evolution  tumultuous,  and  its  course  rapidly 
fatal,  especially  in  the  metapneumonic  cases.  Rarely  are  cases  observed 
in  which  the  evolution  is  slow  and  the  termination  favorable. 

The  patient  was  a  boy,  aged  five  years,  who  had  previously  been  in 
good  health.  He  had  coughed  for  several  days  before  coming  under 
observation,  and  had  slight  headache,  an  evening  temperature  of  103°, 
with  frequent  vomiting  of  a  greenish,  bilious  fluid.  At  the  base  of  the 
left  lung  was  a  small  area  of  fine  subcrepitant  rales,  without  signs  of 
consolidation.  These  symptoms  rapidly  subsided,  and  the  tempera- 
ture began  to  fall,  but  then  appeared  the  first  symptoms  of  meningitis, 
which,  however,  developed  quite  slowly.  The  symptoms  noted  from 
time  to  time  were  intense  headache,  without  the  hydroencephalic  cry; 
repeated  vomiting  at  the  beginning;  moderate  constipation;  pupillary 
dilatation  equal  on  the  two  sides;  photophobia;  rigidity  of  the  neck 
and  trunk;  Kernig's  sign;  slight  exaggeration  of  the  tendon  reflexes; 
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rapidity  and  sometimes  a  little  irregularity  of  the  pulse;  retraction  of 
the  belly — the  t&che  m^ningitique.  There  were  no  delirium,  agitation, 
convulsion,  or  paralysis.  The  temperature  was  irregular,  oscillating 
considerably  within  short  periods.  These  symptoms  Tasted  about  five 
weeks,  when  they  began  to  subside,  and  convalescence  ensued.  Three 
lumbar  punctures  were  made,  from  the  first  two  of  which  cultures 
showed  colonies  of  a  diplococcus  exhibiting  the  biological  and  mor- 
phological characteristics  of  the  pneumococcus.  Its  virulence  was 
slight,  since  it  failed  to  kill  rabbits,  and  after  the  second  puncture 
scarcely  affected  them.  - 

This  observation  is  of  especial  interest,  since  it  illustrates  the  fact 
that  with  lessened  virulence  the  pneumococcus  may  produce  menin- 
gitic  symptoms,  which,  from  their  slow  onset  and  protracted  course, 
resemble  those  of  the  milder  cases  due  to  the  meningococcus. 
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Eclampsia,  its  Causation  and  Treatment. — In  the  Archiv  fur  Gyna- 
kologie,  Band  Ixxii.,  1904,  Zweifel  gives  the  results  of  his  studies  in 
eclampsia  and  its  treatment  in  the  laboratories  and  wards  of  the 
Leipzig  Clinic. 

He  reviews  the  literature  of  the  subject,  drawing  attention  to  the 
theories  of  Frerich,  Traube-Rosenstein,  Munk,  Bidder  and  Otto, 
Speigelberg,  Halbertsma,  Bouchard,  Massin,  Hahn,  Volhard  and 
Schumacher,  Scanzoni,  Stumpf,  Schmorl,  Butte,  Dienst,  Schroder, 
Zangemeister,  and  others. 

From  these  and  other  investigations  it  seems  proven  that  the  cause 
of  eclampsia  is  a  poison  formed  within  the  body  of  the  patient  and 
circulating  within  her  blood.  This  poison  attacks  the  epithelia  of  the 
parenchymatous  organs,  damages  the  heart  muscle,  and  extensively 
disorganizes  the  blood.  It  was  the  aim  of  Zweifel's  studies  to  ascertain 
the  nature  and  identity  of  this  poison. 

He  first  examined  the  urine  of  the  patient  with  reference  to  the  per- 
centage of  urea,  in  view  of  the  fact  that  in  man  urea  represents  83  per 
cent,  of  the  nitrogenous  excreta.  He  also  investigated  the  quantity  of 
ammonia,  of  uric  acid,  and  of  albumin.  He  also  investigated  the 
amount  of  nitrogen  in  the  purin  bases  and  studied  the  relation  of  these 
various  substances  in  healthy  patients,  and  in  those  suffering  from 
eclampsia.  He  observed  that  in  eclampsia  the  quantity  of  urea  in 
proportion  to  the  entire  nitrogenous  waste  is  greatly  lessened  and  also 
that  the  greater  the  quantity  of  albumin  the  lesser  the  quantity  of  urea. 
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If  the  quantity  of  urea  during  eclampsia  increased,  the  quantity  of 
albumin  grew  less.  He  believed  it  to  be  shown  that  a  careful  estimate 
of  the  quantity  of  albumin  during  the  progress  of  a  given  case  would 
indicate  the  increase  or  lessening  of  the  urea,  and  so  the  improvement 
or  lack  of  improvement  in  the  patient.  Inefficient  oxidation  of  albu- 
minoid materials  affords  the  most  rational  explanation  for  the  condition 
of  the  urine  seen  in  eclampsia.  He  also  investigated  the  quantity  of 
urea  in  the  blood,  and  found  that  it  was  impossible  to  use  this  as  a 
means  for  prognosis. 

In  estimating  the  salts  of  ammonium  he  reviews  Zangemeister's 
results,  who  found  increased  excretion  of  compounds  of  ammonium  in 
eclampsia.  From  his  own  investigations  he  concludes  that  the  poison 
of  eclampsia  is  an  organic  acid  capable  of  oxygenation  and  readily 
changeable  into  various  compounds.  He  draws  attention  to  leucomaines 
and  ptomaines,  and  also  to  the  sulphates  in  the  urine  of  eclamptic 
patients  as  indicating  the  degree  in  which  the  unknown  acid  remains 
free  or  undergoes  combination.  He  finds  that  the  severer  the  case  of 
eclampsia  the  smaller  the  quantity  of  sulphates  in  the  urine,  and  so 
the  greater  the  quantity  of  neutral  sulphur.  This  account  points  to 
lack  of  oxidation  of  albuminoid  materials  as  the  prima-ry  cause  of 
eclampsia. 

In  searching  further  to  determine  the  nature  of  this  acid  he  finds 
that  lactic  acid  is  the  only  one  demonstrated  by  his  investigations  which 
is  poisonous  and  which  is  not  formed  in  the  metabolism  of  healthy 
human  beings.  It  is  significant  that  cases  of  nephritis  without  eclampsia 
do  not  give  the  same  results  when  metabolism  is  studied. 

Clinically,  he  calls  attention  to  cases  of  epilepsy  in  which  the  con- 
vulsions occur  and  which  may  be  mistaken  for  eclampsia.  He  draws 
attention  to  cases  of  poisoning  in  which  patients  die  with  convulsions 
which  are  not  the  usual  eclampsia.  He  also  remarks  the  tendency  to 
eclampsia  seen  in  multiple  pregnancy,  and  the  failure  of  the  theory  of 
dilatation  of  the  ureters  to  account  for  eclampsia. 

Clinically,  it  is  of  great  interest  to  observe  that  eclampsia  differs 
much  in  frequency  and  in  mortality  in  various  portions  of  the  world. 
In  Wiirtemberg  and  in  Vienna  eclampsia  is  much  less  common  than 
in  other  portions  of  the  Continent  of  Europe.  The  explanation  for 
this  is  found  in  the  use  of  light  wines  and  oeverages  containing  tar- 
trates of  sodium  and  potassium,  which  combine  with  bases  in  the  food 
preventing  the  formation  of  lactic  acid. 

In  the  matter  of  treatment  in  prophylaxis  Zweifel  would  limit  strictly 
the  quantity  of  meat  and  eggs  eaten  and  encourage  the  use  of  fruits 
and  vegetables.  Sugar  and  starch  do  these  patients  no  harm,  and 
may  be  permitted.  He  would  also  give  effervescing  beverages  con- 
taining the  tartrates  and  carbonates  of  sodium  and  potassium  Freely. 

In  the  actual  treatment  of  the  convulsion  he  calls  attention  to  the 
danger  of  using  narcotics  and  especially  chloroform  for  an  indefinite 
period,  as  fatty  degeneration  of  the  heart  muscle  and  epithelia  of  secret- 
ing organs  has  been  observed  in  these  cases.  He  is  not  in  favor  of  pro- 
fuse sweating,  although  he  faithfully  tried  it,  but  saw  no  benefit.  Pilo- 
carpine should,  in  his  belief,  never  be  employed. 

Formerly  Zweifel  was  in  favor  of  waiting  for  spontaneous  dilatation 
of  the  uterus  before  delivering  the  child.  The  mortality  among  his 
cases  was  32.6  per  cent.     Immediate  delivery  was  then  practised  by 
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Duhrssen's  method  of  incision  for  three  years,  when  the  mortality- 
sank  to  15  per  cent.,  and  in  some  series  11.25  per  cent.  Glockner  had 
a  similar  experience.  Bumm  divides  his  treatment  of  eclampsia  into 
three  periods :  one  in  which  narcotics  were  freely  used  with  30  per  cent, 
mortality;  a  second  period,  when,  in  addition  to  narcotics,  baths  and 
packs  were  used,  with  30  per  cent,  mortality;  and  a  third  period,  when 
delivery  as  soon  as  possible  after  the  first  convulsion  was  practised, 
with  a  mortality  of  12  per  cent.  In  Ohlshausen's  clinic  convulsions 
ceased  after  delivery  in  81  per  cent,  of  the  cases.  A  mortality  of  16.9 
per  cent,  occurred. 

He  believes  that  the  general  practitioner  in  the  presence  of  eclamptic 
convulsions  should  immediately  rupture  the  membranes,  and  that  this 
will  have  a  good  influence  in  lessening  the  convulsions.  When  the 
cervix  is  partly  dilated  dilatation  may  be  completed  by  the  hand  or 
elastic  bags,  and  delivery  accomplished  by  forceps  or  version.  If  the 
vaginal  portion  of  the  cervix  is  still  present  Zweifel  believes  that  Diihrs- 
sen's  incisions  or  vaginal  Caesarean  section  by  Duhrssen's  method  or 
Csesarean  section  by  abdominal  operation,  as  recommended  by  Hal- 
bertsma,  should  be  practised.  He  does  not  inchne  to  the  use  of  Bossi's 
dilator. 


The  Scar  of  Uterine  Rupture  Found  in  a  Uterus  Removed  by 
Operation. — In  the  Monatsschrift  fiir  Gehurtshulfe  und  Gyndkologie, 
Band  xix..  Heft  6,  1904,  Amann  reports  the  case  of  a  patient  who  suf- 
fered with  a  large  abdominal  hernia.  During  a  diflScult  labor  about 
two  years  previously,  the  patient  had  rupture  of  the  uterus  followed 
by  the  escape  of  the  foetus  into  the  abdominal  cavity.  The  physician 
in  attendance  performed  abdominal  section  and  sutured  the  uterus. 
Primary  union  did  not  occur,  but  suppuration  persisted  for  some  time 
with  the  formation  of  an  extensive  abdominal  scar  and  hernia.  The 
patient's  condition  was  such  as  to  greatly  interfere  with  her  work. 

On  examination  a  convolution  of  intestine  as  large  as  a  child's  head 
and  covered  by  very  thin  integument  was  found  protruding  through 
the  hernial  opening.  An  abdominal  cystic  tumor  was  also  present, 
which  extended  deeply  into  the  pelvis. 

On  abdominal  section  the  convolution  of  intestine  was  so  adherent 
to  the  integument  that  its  separation  was  performed  with  the  greatest 
difficulty.  The  cystic  tumor  was  intraligamentary  and  adherent  to 
the  intestine.  The  tumor  was  finally  entirely  removed,  and  was  found 
to  contain  pus.  The  uterus  was  removed,  the  edges  of  the  wound 
trimmed  and  brought  together,  and  a  drain  of  iodoform  gauze  passed 
through  the  abdominal  wall  and  into  the  vagina.  The  hernial  sac  was 
dissected  out,  and  the  abdomen  brought  firmly  together.  The  patient 
recovered  without  complications. 

On  examining  the  tumor  it  was  found  to  be  a  suppurating  dermoid. 
The  tear  in  the  uterus  had  extended  from  the  lower  uterine  segment 
up  upon  the  left  side,  and  had  opened  into  the  left  broad  ligament. 
When  the  uterus  was  closed  only  the  external  tissues  were  brought 
together,  and  the  muscular  tissues  remained  ununited.  As  a  conse- 
quence, the  cavity  of  the  uterus  communicated  with  the  cavity  in  the 
broad  ligament.  The  dermoid  tumor  must  have  been  a  hindrance  to 
labor,  and  may  have  predisposed  to  the  rupture  of  the  uterus.  The 
suppuration  of  the  dermoid  tumor  followed  the  primary  operation 
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upon  the  womb.  The  adhesions  were  the  natural  consequence  of  the 
primary  infection.  The  incomplete  union  in  the  uterine  wall  found 
in  this  case  illustrates  the  rupture  of  the  uterus  after  some  of  the  pri- 
mary and  early  operations  tor  Caesarean  section.  Those  who  per- 
formed these  operations  did  not  bring  together  the  uterine  wall  accu- 
rately, but  simply  closed  the  peritoneal  covering.  As  a  result  of  this 
rupture  readily  occurred. 
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Vaginal  Hysterectomy  for  Prolapsus. — Stelzner  (abstract  of  In- 
augural in  Zentralhlatt  fiir  Gyndkologie,  No.  6,  1904)  reports  80  cases 
from  the  clinic  at  Basle  and  Halle,  with  one  death  from  causes  foreign 
to  the  operation.  Fifty-eight  patients  were  kept  under  observation, 
30  being  entirely  cured,  10  partially,  while  only  3  were  unable  to  work. 
The  ages  of  the  patients  ranged  from  thirty  to  sixty  years. 

Precocious  Menstruation. — Klemm  {Zentralhlatt  fiir  Gyndkologie,  No. 
6,  1904)  reports  the  case  of  a  girl,  aged  eleven  years,  in  perfect 
health,  who  menstruated  regularly  every  twenty-eight  days.  Although 
a  child  in  other  respects,  her  breasts  and  external  genitals  were  fully 
developed,  but  not  the  sexual  impulses.  The  writer  collected  53  similar 
cases  from  the  literature. 


Treatment  of  Rupture  of  the  Uterus. — Schaeffer  (Zentralhlatt 
fiir  Gynakologie,  No.  7, 1904)  reports  18  cases  occurring  in  the  Stras- 
Durg  clinic  in  the  course  of  ten  years,  13  complete  and  5  incomplete; 
60  per  cent,  of  the  latter  and  30  per  cent,  of  the  former  recovered. 
Laparotomy  was  performed  eight  times,  with  four  recoveries. 

Anatomy  of  Chronic  Metritis. — Lorentz  (Archiv  fur  Gyndkologie, 
Band  Ixx.,  Heft  2)  after  his  studies  of  nine  uteri  removed  on  account  of 
persistent  hemorrhage,  agrees  with  Theilhaber's  conclusions  that  the 
menorrhagia  in  chronic  metritis  is  due  not  to  disease  of  the  vessel  walls, 
but  of  the  muscular  tissue,  which,  being  replaced  by  connective  tissue, 
is  unable  to  contract  as  usual.  Hence  venous  stasis  and  hypertrophy 
of  the  uterus.  Contrary  to  the  usual  opinion,  the  writer  found  no  changes 
in  the  endometrium,  and  states  .that  the  commonly  observed  thicken- 
ing of  the  vessel  walls  and  consequent  narrowing  or  closure  of  the 
lumen  is  not  due  to  atheromatous  changes,  but  is  to  be  regarded  as  a 
physiological  process  the  result  of  obliterating  endarteritis. 
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Theilhaber  {Und.)  in  a  paper  on  the  same  subject,  based  on  exami- 
nations of  one  hundred  uteri,  emphasizes  the  fact  that  the  essential 
pathological  change  in  chronic  metritis  is  connective-tissue  hyperplasia 
of  the  myometrium  rather  than  hyperplasia  of  the  endometrium. 
Among  etiological  factors  he  enumerates  adnexal  disease,  frequent 
childbearing,  infection,  parametritis,  and  sexual  excess.  Menorrhagia 
and  leucorrhcea  are  the  prominent  symptoms.  Curettement  relieves 
the  symptoms,  but  does  not  cure  the  disease. 

Gonorrhoeal  Endometritis. — Paradi  (Orvosi  Hetilap;  Zentralhlatt 
fiXr  Gynakologie,  No.  7,  1904)  has  treated  several  hundred  cases  with 
intrauterine  injections  of  argentamin  (10  per  cent.)  and  sodium  lygosin 
(5  per  cent.),  with  good  results. 

Primary  Cancer  of  the  Tube. — Dirner  and  Fonyo  {Sziileszet  es 
Nogyogyaszat;  Zentralhlatt  fiir  Gynakologie,  No.  7,  1904)  report  two 
cases.  The  first  was  in  a  multipara,  aged  fifty  years,  who  had  had  an 
abdominal  tumor  since  the  menopause,  two  years  before.  She  suc- 
cumbed to  laparotomy  from  sepsis  three  days  after  double  ovariotomy. 
Examination  of  the  specimen  showed  primary  adenocarcinoma  of  both 
tubes.  Metastatic  deposits  were  found  in  the  diaphragm  on  autopsy. 
In  the  second  case  an  ovarian  cyst  and  enlarged  tube  were  removed 
from  a  multipara,  aged  fifty-six  years,  who  remained  in  good  health 
three  years  after  operation.    Primary  cancer  of  the  tube  was  present. 

Treatment  of  Retroversion,— Graefe  (Zentralhlatt  fiir  Gynakologie, 
No.  7,  1904)  believes  that  no  treatment  is  necessary  when  the  uterus 
is  normal,  since  the  symptoms  are  not  due  to  the  displacement  alone, 
but  to  the  accompanying  neurasthenia.  When  the  patient  has  a  fixed 
idea  that  her  trouble  is  due  to  the  retroversion,  he  prefers  Alexander's 
operation  to  the  use  of  a  pessary,  especially  if  she  is  sterile. 

The  writer  does  not  replace  every  retroverted  pregnant  uterus  if 
the  patient  can  be  kept  under  constant  observation,  even  though  it 
may  seem  to  be  incarcerated  (!).  If  the  displaced  pregnant  organ 
is  adherent  he  advises  laparotomy.  If  it  is  hypertrophied  or  sensitive 
a  pessary  should  be  used;  if  the  ovaries  are  also  prolapsed  operation 
is  indicated. 

Sperling  (ihid.)  thinks  that  there  are  no  symptoms  characteristic  of 
retroflexion,  but  that  these  vary  according  to  the  nervous  condition  of 
the  patient.  Hence  in  some  women  the  displacement  gives  rise  to  no 
trouble.  [These  conservative  views  are  timely  when  so  many  gynecolo- 
gists are  disposed  to  regard  every  case  of  displacement  from  a  surgical 
standpoint. — H.  C.  C] 

Q-onorrhoea  of  Skene's  Glands. — Pollak  (Zentralhlatt  fiir  Gyna- 
kologie, 1903,  No.  9)  in  a  careful  study  of  this  subject,  based  on  100 
cases  of  gonorrhoeal  urethritis,  found  gonococci  in  45  per  cent.  In  68.8 
per  cent,  of  these  one  duct,  and  in  31  per  cent,  both  ducts  were  involved. 
He  describes  at  length  an  interesting  case  in  which  a  husband  was 
infected  with  gonorrhoea  a  year  after  the  wife's  initial  infection,  and, 
several  months  after  repeated  examinations  of  the  urethral  mucus  had 
failed  to  show  the  presence  of  gonococci.  Cocci  were  subsequently 
found  in  the  ducts,  in  which  they  had  evidently  been  present  all  the  time. 
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Rectal  Alimentation. — Deucher  (Korrespondenzblatt  filr  Schweizer 
Aerzte,  Band  xxxiii.,  Jahrg.  No.  2)  believes  that  the  simplest  solutions 
are  best,  preferably  saline  and  sugar  with  opium.  Concentrated  solu- 
tions (10  to  20  per  cent.)  may  be  used  without  causing  irritation  if  a 
little  opium  is  added.  He  rejects  milk,  since  the  fat  is  not  absorbed; 
milk-sugar  is  the  form  most  likely  to  decompose  in  the  intestines,  and 
albumin  and  casein  coagulate  in  the  presence  of  colon  bacilli.  Milk 
added  to  other  nutritive  fluids  favors  this  decomposition  and  hinders 
absorption.  Alcohol  should  not  be  used  per  rectum  if  the  stomach  is 
irritable,  since  it  increases  the  gastric  secretions. 

Method  of  Shortening  the  Bound  Ligament. — ^Villard  {Lyon  mid.; 
Zentralhlatt  fiir  Gyndkologie,  No.  7,  1904)  makes  a  crescentic  incision 
through  the  skin  above  the  pubes,  joining  the  external  rings,  pulls  out 
the  round  ligaments  and  ties  them  over  the  recti  muscles.  Six  success- 
ful cases  are  reported,  three  of  the  patients  subsequently  bearing 
children. 


Treatment  of  Postoperative  Intestinal  Paralysis. — Arndt  (Zentral- 
hlatt fur  Gyndkologie,  1904,  No.  9)  reports  a  series  of  cases  in  which  he 
used  eserin  hypodermically,  never  administering  over  2  milligrams 
(gr.  -^j^)  in  the  course  of  twenty-four  hours.  In  all  the  cases  there  was 
marked  tympanites,  with  pain,  vomiting  and  rapid  pulse,  which  symp- 
toms were  not  relieved  by  gastric  lavage  and  enemata.  The  patients 
(five)  responded  promptly  to  the  treatment,  flatus  passing  within  two  or 
three  hours  after  the  initial  dose  of  gr.  ^\^. 

Combined  Cancer  and  Tuberculosis  of  the  Uterus. — ^Wallart 
(Zeitschrift  fiir  Geb.  u.  Gyn.,  Band  1.,  Heft  2  and  3)  adds  a  third  case 
to  the  two  reported  by  Kaufmann.  In  the  first  case  the  diagnosis  was 
made  by  the  presence  of  both  cancerous  and  tubercular  tissue  in  the 
material  removed  with  the  curette.  The  second  patient  developed 
cancer  of  the  cervix  subsequent  to  the  secondary  tubercular  disease  of 
the  uterus. 

In  the  case  reported  by  the  writer,  the  patient,  aged  thirty-seven 
years,  had  a  circumscribed  tubercular  nodule  of  the  corporeal  endo- 
metrium associated  with  extensive  adenocarcinoma.  He  infers  that 
the  combination  is  probably  more  common  than  is  generally  sup- 
posed, and  that  the  presence  of  tuberculosis  of  the  uterus  may  pre- 
dispose the  patient  to  the  development  of  cancer. 

The  Curability  of  Cancer. — Lomer  (Zeitschrift  fiir  Geb.  u.  Gyn., 
Band  1.,  Heft  2  and  3)  collected  from  various  sources  records  of  213 
cases  of  uterine  cancer  treated  with  the  cautery  which  were  free  from 
recurrence  two  years  after  operation;  149  patients  were  well  after  an 
interval  of  five  years.  Most  of  the  patients  had  been  regarded  as 
inoperable.  The  writer  believes  that  the  effect  of  the  heat  is  not 
only  to  destroy  the  cancerous  tissue,  but  to  effect  such  a  radical  change 
in  the  blood  as  to  prevent  recurrence.  He  insists  on  the  application  of 
the  cautery  to  every  suspicious  nodule  which  appears  in  the  scar  after 
a  radical  operation,  as  well  as  on  the  necessity  of  repeated  and  thorough 
cauterization  in  inoperable  cases.  Arsenic  should  be  administered  as 
a  routine  measure. 
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Ureteral  Surgery. — Franz  (Zeitschrift  fiir  Geb.  u.  Gyn.,  Band  1., 
Heft  2  and  3)  reports  six  cases  of  injury  to  the  ureters  during  the  course 
of  difficult  abdominal  operations,  in  all  of  which  the  ureter  was  success- 
fully implanted  in  the  bladder. 

The  writer  states,  as  the  result  of  experiments  and  clinical  observa- 
tions, that  the  flow  of  urine  through  the  implanted  ureter  is  at  first 
impeded  in  consequence  of  a  localized  oedema  of  the  ureteral  mucosa. 
This  soon  subsides,  as  a  rule,  though  rarely  complete  occlusion  of  the 
duct  may  result.  A  certain  amount  of  dilatation  of  both  the  ureter  and 
the  renal  pelvis  may  follow  this  temporary  oedema. 

Advantages  of  Abdominovaginal  Drainage. — Oberlaender  {Zeit- 
schrift fiir  Geb.  u.  Gyn.,  Band  1.,  Heft  2  and  3)  states  that  combined 
abdominal  and  vaginal  drainage  was  employed  in  20  per  cent,  of  Orth- 
mann's  private  abdominal  sections  between  April,  1899,  and  April, 
1902.       Only  two  patients  died. 

The  writer  believes  that  this  method  is  best  for  drainage,  especially 
when  a  quantity  of  pus  has  escaped,  when  large  raw  surfaces  are  left, 
and  when  there  is  fear  of  a  subsequent  intestinal  fistula. 

Haematoma  of  the  Ovary. — Potier  {Revue  de  gynecologie,  vol.  vii.. 
No.  5)  includes  under  this  head  only  hemorrhages  into  Graafian  follicle. 
He  reports  the  case  of  a  young  married  woman,  where  the  diag- 
nosis of  ectopic  pregnancy  had  been  made.  An  ovary  the  size  of  a 
hen's  egg  was  removed,  which  contained  several  hemorrhagic  cysts 
communicating  with  one  another,  as  well  as  a  number  of  follicles  con- 
taining blood.  The  cortex  was  thickened  as  the  result  of  inflamma- 
tion, so  that  the  follicles  could  not  rupture.  The  hemorrhage  was 
supposed  to  be  due  to  excessive  coitus. 

Pneumococcus  Peritonitis. — v.  Brunn  {Beitrdge  ziir  klin.  Chirurgie, 
Band  xxxix..  Heft  1)  reports  2  cases  from  the  Tubingen  clinic,  making 
72  now  on  record.  The  writer  calls  attention  to  the  fact  that  the  fluid 
in  the  peritoneal  cavity  is  usually  thick  and  fibrinous  and  that  it  tends 
to  become  encapsulated,  thus  rendering  the  prognosis  favorable.  These 
collections  of  fluid  are  most  often  found  in  the  neighborhood  of  the 
umbilicus  and  in  the  iliac  fossse.  The  abdominal  viscera  are  seldom 
involved,  but  the  lungs,  pleura,  meninges  and  pericardium  are  fre- 
quently affected. 

The  disease  is  most  common  in  girls  under  fifteen  years,  beginning 
as  a  pneumonia,  followed  by  increased  temperature,  abdominal  pain, 
vomiting  and  diarrhoea.  The  process  is  soon  localized  in  the  abdomen, 
and  persists  for  several  weeks,  with  variable  temperature,  moderate 
pain  and  gradual  loss  of  strength.  The  fluid  may  be  evacuated  spon- 
taneously, but  surgical  intervention  is  preferable.  In  adults  the  diag- 
nosis is  more  difficult,  as  it  is  liable  to  be  mistaken  for  typhoid  or  tuber- 
cular peritonitis.  It  is  characterized  by  an  acute  onset,  followed  by 
localization  in  the  abdomen.    Early  incision  and  drainage  are  indicated. 

Sarcomatous  Degeneration  of  Fibroids. — Hauber  (Munich  inaugural 
dissertation:  abstract  in  Zentralblatt  fiir  Gyndkologie,  1904,  No.  11) 
found  3  cases  among  138  cases  of  fibromyoma  in  Klein's  clinic.  He 
infers  that  about  3  per  cent,  of  all  fibroids  undergo  sarcomatous  degen- 
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eration.  After  the  menopause  such  tumors  should  never  be  regarded 
as  harmless,  but  should  be  kept  under  constant  observation,  and  should 
be  promptly  removed  if  they  begin  to  increase  in  size.  The  statistics 
of  myoma  operations  are  now  so  good  that  it  is  belter  to  extirpate  them 
early  rather  than  to  wait  until  rapid  growth  is  noted.  An  exception  is 
made,  however,  in  the  case  .of  tumors  which  increase  in  size  under  the 
influence  of  pregnancy. 
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A  Papuloexudative  Dermatosis  Produced  by  Pilocarpine, — Hallo- 
PEAU  and  ViELLARD  {Aiinales  de  Dermatologie  et  de  Syphiligraphie, 
1904,  No.  3)  report  a  case  of  extensive  eruption  following  the  prolonged 
use  of  pilocarpine.  The  patient,  a  man  aged  fifty-two  years,  consulted 
a  distinguished  ophthalmologist  for  some  trouble  of  vision,  who  diag- 
nosed an  episcleritis  and  increased  ocular  tension,  for  which  he  prescribed 
instillations  of  0.05  per  cent,  solution  of  pilocarpine  and  hypodermic 
injections  of  0.05  centigram  to  1  centigram  of  the  same  drug.  Under 
this  treatment  the  vision  improved,  but  after  thirty-five  hypodermic 
injections  and  about  eighty  instillations  an  eruption  appeared  which 
occupied  the  face,  the  trunk,  and  the  limbs.  This  eruption  was  a  poly- 
morphous one,  consisting  of  papules,  vesicles,  pustules,  and  impetiginous 
crusts;  some  of  the  lesions  were  umbilicated  like  the  eruption  of  small- 
pox. Symptoms  of  systemic  intoxication  accompanied  the  eruption, 
and  at  the  end  of  two  months  the  patient  died. 

Histological  examination  of  the  eruptive  lesions  revealed  an  inflam- 
matory exudate  about  the  excretory  ducts  of  the  sweat  glands.  The 
authors  conclude,  from  a  study  of  this  unusual  case,  that  pilocarpine 
introduced  into  the  organism  for  a  prolonged  period  by  hypodermic 
injection  and  by  instillation  may  give  rise  to  an  eruption  of  umbilicated 
papulse  which  are  situated  in  the  sweat  glands,  the  place  of  election  for 
the  eruption  being  the  face  and  limbs.  The  exudate,  at  first  serous, 
soon  becomes  purulent.  This  eruption  differs  in  its  clinical  characters 
from  all  the  dermatoses  hitherto  described,  and  is  accompanied  by  grave 
disturbance  of  the  general  health,  particularly  of  cerebral  and  cardiac 
innervation.  The  eruption  is  unaccompanied  by  fever.  No  antidote 
for  pilocarpine  is  known,  nor  any  efficacious  way  of  eliminating  it. 

The  Cutaneous  Manifestations  of  Appendicitis. — Moty,  in  a  com- 
munication made  to  the  Soci^t^  Francaise  de  Dermatologie  et  de 
Syphiligraphie  (Annales  de  Dermatologie  et  de  Syphiligraphie,  1904, 
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No.  2),  calls  attention  to  certain  cutaneous  troubles  associated  with 
appendicitis.  These  vary  according  to  the  form  of  appendicitis  which 
produces  them,  being  acute  and  transitory  in  the  acute  form  of  the 
affection,  disappearing  with  the  febrile  period,  but  having  a  very  long 
duration,  with  an  insidious  beginning  in  the  chronic  variety.  The  most 
frequent  cutaneous  manifestation  of  acute  appendicitis  is  congestive 
redness  of  the  right  cheek,  recalling  that  whicn  is  observed  in  pneu- 
monia; this  redness  is  rarely  wanting  in  the  febrile  forms  with  sharp 
reaction.  In  graver  cases  labial  herpes  occurs,  situated  most  frequently 
upon  the  right  side,  although  it  may  also  occur  upon  the  left.  The 
extent  of  the  eruption  is  in  proportion  to  the  sharpness  of  the  reaction;  a 
group  of  herpetic  vesicles  covering  a  small  part  of  the  surface  of  the  lip 
will  ordinarily  correspond  to  an  acute  appendicitis  of  moderate  gravity, 
while  a  series  of  herpetic  plaques  extending  toward  the  right  ear  will 
coincide  with  a  more  serious  attack. 

Cutaneous  manifestations  are  much  rarer  in  chronic  appendicitis,  the 
author  having  met  with  but  a  single  case.  A  surgeon,  after  an  attack 
of  diarrhoea,  the  nature  of  which  was  misunderstood  at  the  time,  suffered 
from  unilateral  sweating  of  the  head  and  neck,  which  persisted  for  ten 
years,  with  mild  exacerbations  when  the  patient's  general  health  was 
not  good  or  when  he  suffered  from  abdominal  troubles.  Immediately 
after  an  operation  made  necessary  by  a  brusque  attack  of  appendicitis 
the  sweatmg  disappeared. 

Lupus  Erythematosus  with  Bullous  Beginning. — Audry  (Annates 
de  Dermatologie  et  de  Syphiligraphie,  1904,  No.  2)  reports  a  case  of 
erythematous  lupus  which  followed  an  eruption  of  bullae.  A  girl,  aged 
thirteen  years,  who  had  at  various  times  suffered  from  epileptiform 
crises,  which  were  believed  to  be  due  to  hysteria  rather  than  to  epilepsy, 
after  taking  bromide  of  potassium  suddenly  presented  an  eruption  of 
bullae  covering  the  face.  This  eruption,  after  treatment  with  poultices, 
disappeared  very  slowly.  Two  years  later,  when  Audry  saw  her  for 
the  first  time,  the  face  was  entirely  well,  except  two  plaques  in  the 
malar  region,  which  presented  the  features  of  a  well-characterized  ery- 
thematous lupus.  Later  the  patient  again  had  an  eruption  of  small 
bullae  situated  upon  the  lips  and  chin,  which  occurred  independently 
of  the  administration  of  bromide  of  potassium,  and  disappeared  in  the 
course  of  eight  or  ten  days  without  leaving  any  trace. 


A  Case  of  Larva  Migrans. — Lenglet  and  Delaunay  (Annales  de 
Dermatologie  et  de  Syphiligraphie,  1904,  No.  2)  report  in  detail  a  new 
case  of  this  very  curious  affection.  A  joiner,  aged  thirty-nine  years, 
having  a  furuncle  upon  the  calf,  treated  it  with  a  remedy  of  his  own  for 
ten  days,  viz.,  the  application  of  live  snails;  later  it  was  cauterized  with 
the  thermocautery.  About  a  month  later  there  was  a  dark-red  plaque, 
the  size  of  the  palm  of  the  hand,  upon  the  outer  side  of  the  rignt  calf, 
having  in  its  centre  the  scar  of  the  initial  furuncle  and  the  furrows  of 
the  thermocautery.  Upon  this  plaque  were  a  number  of  tunnels  like 
enormous  itch  burrows,  with  red  borders  and  whitish  centres,  distended 
by  a  seropurulent  fluid  collected  here  and  there  in  drops.  They  were 
markedly  elevated  and  measured  at  their  greatest  width  3  mm.  These 
burrows  ran  in  all  directions,  but  there  seemed  to  be  one  principal 
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burrow  always  running  in  the  same  general  direction,  of  which  the 
others  seemed  to  be  branches.  They  advanced  at  the  rate  of  3  cm.  to 
4  cm.  a  day.  All  efforts  to  find  the  parasite  were  in  vain.  Sections 
made  of  these  burrows  showed  that  they  were  situated  within  the  epi- 
dermis, and  in  places  some  of  the  cells  looked  as  if  they  had  undergone 
disintegration  and  digestion.  In  the  corium  beneath  there  was  a  con- 
siderable infiltrate  or  lymphoid  cells,  among  which,  and  in  the  cells 
included  in  the  burrow,  were  a  number  of  eosinophiles.  The  authors 
suppose  that  the  parasite  gained  access  to  the  skin  through  the  poultice 
of  snails  applied  to  the  furuncle  by  the  patient. 

Paget's  Disease. — Fabry  and  Trautmann  (Archiv  fiir  Dermatologie 
und  Syphilis,  Band  Ixix.,  Heft  1  and  2)  report  the  results  of  their  study 
of  a  new  case  of  this  disease.  They  found  nothing  especially  new  as 
to  the  histology  of  the  disease,  but  in  the  epithelium  about  the  margin 
of  the  diseased  area,  in  sections  made  from  various  portions  of  the 
eroded  surface  and  the  axillary  gland  of  the  affected  side,  they  found, 
by  staining  with  alum  hsematoxylin,  peculiar  round  corpuscles  with 
darkly  stained  margins  and  clear  centres,  which  they  regarded  as  yeast 
bodies.  In  sections  these  bodies  formed  coarsely  granular  masses  con- 
tained in  cavities  in  the  cutis.  Pure  cultures  were  obtained  within 
twenty-four  hours.  The  authors  conclude  that  Paget's  disease  is  an 
affection  sui  generis,  belonging  neither  to  eczema  nor  carcinoma,  which, 
owing  to  its  very  chronic  course  and  situation  in  the  epidermis,  offers 
specially  favorable  conditions  for  the  development  of  carcinoma.  Should 
tne  presence  of  the  yeast  fungus  be  confirmed  by  subsequent  investiga- 
tions, the  question  would  arise  whether  this  malady  should  not  be 
looked  upon  as  a  blastomycosis. 

Tuberculosis  of  the  Skin. — Klingmuller  (Archiv  fiir  Dermatologie 
und  Syphilis,  Band  Ixix.,  Heft  1  and  2)  reports  some  of  the  results  of  his 
study,  clinical  and  experimental,  of  a  number  of  tuberculous  affections 
of  the  skin.  In  18  cases  of  lichen  scrofulosorum  3  followed  injections 
of  tuberculin;  these  3  cases  presented  no  appreciable  clinical  differ- 
ences from  the  other  cases.  In  not  a  single  one  of  the  whole  series 
of  cases  was  it  possible  to  demonstrate  the  presence  of  the  tubercle 
bacillus,  although  more  than  700  preparations  were  examined.  The 
form  which  followed  tuberculin  infections  was  observed  only  in  those 
who  already  showed  evidences  of  tuberculosis  or  scrofula,  although 
many  such  injections  were  made  in  other  patients  for  the  purpose  of 
learning  whether,  beside  some  dermatosis,  tuberculosis  or  scrofula 
existed. 

As  eczema  scrofulosorum,  the  author  reports  the  case  of  a  young 
woman,  who,  besides  lupus  vulgaris  of  the  forearm  and  a  lichen  scrofu- 
losorum, had  a  brownish-red,  scaly  patch  upon  the  calf,  which  was  not 
well-defined,  but  gradually  faded  away  into  the  surrounding  parts. 
Examination  of  an  excised  portion  of  the  patch  showed  a  slight  peri- 
vascular infiltration  about  the  horizontal  and  ascending  branches  of  the 
papillary  vessels  and  a  tubercle-like  focus  with  giant  and  epithelioid 
cells  in  the  fat  tissue.  No  tubercle  bacilli  were  demonstrable.  The 
author  thinks  it  possible  that  this  patch  may  have  been  a  beginning 
erythema  induratum. 

A  case  of  lupus  vulgaris  occurring  at  the  site  of  a  tuberculin  injection 
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also  was  observed  in  a  woman  who  had  suffered  from  lupus  of  the 
upper  lip  and  the  nose.  The  histological  changes  present  in  this  lesion 
were  like  those  seen  in  ordinary  lupus  tissue. 

As  to  the  etiology  of  lichen  scrofulosorum,  Klingmiiller  believes  it  is 
an  affection  which  occurs  only  in  tuberculous  subjects,  not  as  the  direct 
effect  of  the  tubercle  bacillus,  but  through  toxic  materials  produced  by 
this  organism.  Lupus  vulgaris  is  caused  by  virulent  tubercle  bacilli 
capable  of  multiplication.  As  the  skin  and  subcutaneous  tissue  do  not 
offer  favorable  conditions  for  their  multiplication,  they  are  found  in 
small  numbers.  The  author  thinks  the  case  of  inoculation  lupus 
reported  makes  the  supposition  probable  that  the  extensive  tissue 
changes  in  lupus  arise  from  the  action  of  toxic  matter  coming  from  the 
bacilli,  which  may  be  either  an  excretion  product  of  the  living  organism 
or  an  extract  of  dead  bacilli. 
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The  Elastic  Tissue  of  the  Ventricles  of  the  Heart. — Poscharisky 
(Ziegler's  Beitrdge,  1904,  Band  xxxv.  p.  510)  studied  the  elastic  tissue 
of  the  ventricles  in  a  number  of  animals  and  in  fifty  individuals  dead  of 
various  diseases.  Of  these  fifty  hearts  only  one  was  normal.  Sections 
through  the  ventricle  of  this  normal  heart  showed  that  the  adventitia 
about  the  large  bloodvessels  was  richly  provided  with  elastic  fibres, 
which  ran  from  this  zone  along  the  coarser  bundles  of  connective  tissue 
that  pierce  the  ventricular  wall  as  well  as  into  the  heart's  flesh,  where 
they  surrounded  the  muscle  cells  in  the  form  of  loops.  From  the  epi- 
cardium  as  well  as  from  the  endocardium  elastic  fibres  spread  along 
the  vessels  into  the  myocardium.  In  70  per  cent,  of  the  hearts  from 
persons  over  forty  years  of  age  an  increase  could  be  made  out  in  the 
intermuscular  elastic  fibres.  In  persons  under  this  age  it  was  rare  to 
find  such  an  increase.  The  striking  hyperplasia  of  the  elastic  tissue 
seen  in  chronic  myocardial  affections  appeared  either  in  the  adventitia 
of  the  vessels  or  in  the  outer  layer  of  the  endocardium,  but  the  inter- 
muscular fibrils  played  no  part  in  the  process. 

Improved  Technique  of  Agglutination  Test  in  Typhoid  Fever;  the 
Use  of  Formalized  Cultures. — It  has  been  shown  by  Proscher  that  a 
twenty-four-hour  bouillon  culture  of  bacillus  typhosus  which  has  been 
killed  with  formalin  gives  the  same  specific  agglutinating  reaction  as 
the  living  culture  when  mixed  with  blood  or  blood  serum  from  a  typhoid- 
fever  patient. 
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Reudiger  (Journal  of  Infectimis  Diseases,  1904,  vol.  i.  p.  236) 
describes  a  method  of  using  this  reaction  for  clinical  purposes.  A  large 
quantity  of  plain  bouillon  (100  to  1000  c.c.)  is  inoculated  with  bacillus 
typhosus  and  incubated  at  36°  C.  for  twenty-four  hours.  Afterward 
1  c.c  of  formalin  is  added  for  every  100  c.c  of  bouillon.  The  culture  is 
now  ready  for  use,  except  that  it  must  be  shaken  before  it  is  used,  because 
the  dead  organisms  gradually  settle  to  the  bottom.  A  culture  prepared 
in  this  manner  can  be  kept  for  many  months.  To  perform  the  serum 
test  four  drops  of  the  patient's  blood  are  collected  in  a  small  test-tube 
containing  2  c.c.  of  a  1 :  500  solution  of  formalin  in  distilled  water.  By 
this  means  the  blood  becomes  laked,  and  a  clear  solution  of  the  blood  in 
approximately  a  1: 10  dilution  is  obtained.  To  1  c.c.  of  the  blood  solu- 
tion 4  c.c.  of  the  dead  cultures  are  added,  making  a  dilution  of  about 
1 :  50.  The  tube  is  now  set  aside.  A  control  tube  is  made  by  mixing  1  c.c. 
of  a  1:10  solution  of  normal  blood  or  1  c.c.  of  distilled  water  with  4  c.c. 
of  the  culture.  If  agglutination  takes  place  the  dead  organisms  collect 
in  clumps,  and  within  an  hour  or  two  are  seen  as  a  flocculent  precipi- 
tate settling  toward  the  bottom,  leaving  the  bouillon  clear  at  the  end  of 
twelve  to  twenty-four  hours.  In  a  series  of  experiments  the  agglutina- 
tive reaction  obtained  .with  dead  and  living  bacilli  were  compared,  and 
it  was  found  that  the  two  methods  gave  practically  the  same  results. 
This  method  of  performing  the  serum  test  with  dead  bacilli  obviates  the 
necessity  of  living  cultures,  microscope,  and  other  apparatus  outside  of 
a  few  small  test-tubes,  and  seems  to  the  author  suitable  for  hospitals, 
boards  of  health,  and  private  practice. 

The  Chemistry  of  the  Urine  in  Diseases  of  the  Pancreas. — It  is  now 
admitted  by  most  authorities  that  in  fat  necrosis  consecutive  to  certain 
diseases  of  the  pancreas,  the  masses  of  free  fatty  acids  or  the  combina- 
tion of  them  with  lime,  which  constitutes  the  lesion,  are  directly  derived 
from  the  fat  of  the  affected  part  by  the  fermentation  of  the  pancreatic 
secretion,  and  that  the  other  constituent  of  the  fat  molecule,  viz.,  glyc- 
erin, is  absorbed  in  the  circulation.  Catillon  has  shown  that  if  glycerin 
is  given  by  mouth  to  dogs  50  to  60  per  cent,  of  the  amount  is  excreted 
in  the  urine.  With  this  idea  in  mind  Cammidge  (Lancet,  1904,  i.  p.  782) 
has  studied  the  urine  in  cases  of  pancreatic  disease,  and  finds  that  by 
certain  methods  it  is  possible  to  demonstrate  a  constituent  which  is  not 
present  in  normal  urines.  This  substance  is  glycerin.  By  heating  the 
urine  with  nitric  acid  the  glycerin  is  converted  into  glycerose.  For  the 
detection  of  glycerose  phenylhydrazin  was  employed.  To  carry  out 
this  test  two  procedures  are  necessary: 

(a)  The  urine  is  filtered  and  10  c.c.  are  poured  into  a  small  flask;  1  c.c. 
of  strong  hydrochloric  acid  is  added,  and,  a  funnel  having  been  placed 
in  the  neck  to  act  as  a  condenser,  the  flask  is  placed  on  a  sand-bath  and 
gently  boiled  for  ten  minutes  after  the  first  sign  of  ebullition  has 
appeared.  A  mixture  of  5  c.c.  of  the  filtered  urine  and  5  c.c.  of  distilled 
water  is  then  poured  into  the  flask,  which  is  afterward  cooled  in  run- 
ning water.  The  excess  of  acid  is  now  neutralized  by  slowly  adding 
four  grams  of  lead  carbonate,  and  after  standing  for  a  few  minutes  to 
allow  of  the  completion  of  the  reaction,  the  urine  is  filtered  through  a 
moistened  filter  paper,  and  the  flask  is  washed  out  with  5  c.c.  of  distilled 
water  onto  the  filter.  To  the  clear  filtrate  are  now  added  2  grams  of 
powdered  sodium  acetate  and  0.75  gram  of   phenylhydrazin  hydro- 
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chlorate,  and  the  mixture  is  boiled  for  from  three  to  four  minutes  on  a 
sand-bath.  The  hot  fluid  is  then  poured  into  a  test-tube  and  allowed 
to  cool  undisturbed.  After  the  lapse  of  from  one  to  twenty-four  hours 
a  more  or  less  abundant  flocculent  yellow  deposit  is  found  at  the  bottom 
of  the  tube,  which  consists  of  sheaves  and  rosettes  of  golden  yellow 
crystals.  As  both  sugar  and  albumin  vitiate  the  experiment  these  sub- 
stances must  be  thoroughly  removed  before  the  test  is  made.  Since  it 
was  found  that  the  urine  not  only  in  pancreatitis  but  in  carcinoma  of 
the  pancreas  and  in  certain  other  conditions  when  there  was  a  destruc- 
tion of  tissue  yield  these  crystals,  a  second  experiment  was  necessary 
to  eliminate  these  factors. 

(b)  20  c.c.  of  urine  are  filtered  and  thoroughly  mixed  with  half  its 
bulk  of  a  saturated  solution  of  perchloride  of  mercury.  After  standing 
for  a  few  minutes,  it  is  carefully  filtered,  and  to  10  c.c.  of  the  filtrate  1 
c.c.  of  strong  hydrochloric  acid  is  added.  After  this  procedure  the  steps 
are  the  same  as  in  (a) .  If  the  case  is  one  of  pancreatitis  the  yellow  crys- 
tals are  not  found  in  the  urine  treated  by  the  (b)  process.  In  malig- 
nant disease  the  crystals  are  present.  Besides  this  differentiation  the 
crystals  showed  varying  degrees  of  solubility  in  strong  sulphuric  acid. 
Crystals  from  cases  of  acute  pancreatitis  dissolve  in  from  a  few  seconds 
to  half  a  minute.  Crystals  from  cases  of  chronic  pancreatitis  dissolve 
in  one  to  two  minutes,  while  in  carcinoma  of  the  pancreas  solution  takes 
place  in  from  three  to  five  minutes. 

Observations  made  with  the  urine  from  three  cases  of  acute  pan- 
creatitis, fifty-one  cases  of  chronic  pancreatitis,  and  fifteen  cases  of 
malignant  disease  showed  that  the  test  was  surprisingly  accurate. 
Mistakes  are  more  likely  to  be  made  in  cases  of  cancer  of  the  pancreas, 
although  in  thirteen  out  of  the  fifteen  instances  a  correct  diagnosis  was 
made  by  the  urine  examination.  The  author  considers  the  reaction  of 
great  assistance  in  differentiating  the  acute  and  chronic  forms  of  pan- 
creatitis from  diseases  simulating  these  conditions. 


Change  in  the  Spleen  in  Pernicious  Anaemia,  etc. — Kuepjuweit 
(Deutsch.  Archiv  fiir  klin.  Med.,  1904,  Band  Ixxx.  p.  168)  studied,  by 
means  of  smear  preparations  and  sections,  the  cellular  elements  of 
the  spleen  from  cases  of  pernicious  anaemia  and  from  other  diseases. 
He  finds  in  every  spleen  finely  granular  cells  which  he  interprets  as 
myelocytes.  Eosinophilic  myelocytes  and  normoblasts  are  only  seen  in 
spleens  which  have  suffered  alteration  through  congestion,  infectious 
processes,  and  severe  anaemias.  The  author  believes  that  under  certain 
conditions  the  spleen  may  undergo  myeloid  transformation,  partly 
through  the  proliferation  of  the  pre-existing  myelocytes  and  partly 
through  emigration  fo  other  cells,  to  which  class  belong  the  eosino- 
philes  and  normoblasts. 

Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form  will,  if  desired,  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  Francis  R.  Packard,  1831  Chestnut  Street,  Philadelphia,  U.  S.  A, 
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APHASIA  AND  THE  CEREBRAL  ZONE  OF  SPEECH.* 
By  Charles  K.  Mills,  M.D., 

PROFESSOR    OF    NEUROLOGY   IN    THE    UNIVERSITY    OF    PENNSYLVANIA;      NEUROLOGIST    TO    THE 
PHILADELPHIA   HOSPITAL. 

The  cerebral  zone  of  speech  includes  an  extensive  cortical 
region,  probably  not  less  than  one-third  of  the  cortical  expanse  of 
the  lateral  aspect  of  the  left  hemicerebrum,  as  shown  in  the  shaded 
portion  of  Fig.  1.  While  for  descriptive  purposes  it  is  best  to 
designate  it  as  a  cortical  area,  it  must  be  understood  that  both 
the  cortex  and  subcortex  of  the  entire  region  enter  into  its  formation. 

Within  this  great  zone  are  several  important  centres  or  subareas 
concerned  with  particular  attributes  of  language.  In  Fig.  1  these 
centres  are  A,  a  centre  for  word-hearing,  the  auditory  portion  of 
the  zone  of  language;  at  B  and  6,  a  great  centre  for  speech,  often 
called  the  motor  centres;  at  F,  a  visual  subarea  concerned  with  the 
representation  of  words,  letters,  and  numbers;  at  G,  a  graphic  or 
writing  centre,  usually  spoken  of  as  the  motor  graphic  centre; 
and  at  N,  a  naming  centre  in  which  it  is  believed  by  those  who 
hold  to  its  existence  that  names  are  correlated  with  the  concrete 
concepts  of  the  objects  named.  In  the  diagram  Fig.  2,  in  which 
the  most  important  of  the  fundamental  physiological  areas  of  the 
cerebrum  are  represented  graphically,  these  centres  in  the  zone 
of  language  are  more  definitely  isolated  and  designated  by  the 
terms  word-hearing,  speech,  word-seeing,  letter-seeing,  number- 
seeing,  writing,  and  naming. 

Briefly  stated,  the  auditive  centre  for  speech  is  situated  at  the 
junction  of  the  first  and  second  temporal  gyres  about  opposite  the 
point  where  the  horizontal  branch  of  the  Sylvian  fissure  turns 
upward  posteriorly;  the  dynamic  or  motor  speech  centre  occupies 

1  A  paper  presented  to  the  College  of  Physicians  of  Philadelphia,  June  1, 1904. 
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the  hinder  portion  of  the  subfrontal  or  third  frontal  convolution, 
and,  according  to  the  views  of  the  writer,  the  insula  or  at  least  its 

Fig.  1. 


Cerebral  zone  of  language  :  W,  writing  centre ;  S,  S,  speech  centre  (language  arrangement 
for  emission);  WH,  word-hearing  or  auditory  centre;  WS,  word-seeing;  LS,  letter-seeing;  NS, 
number-seeing  ;  N,  naming  centre;  PS,  PS,  PS,  higher  psychic  region  ;  WM,  centre  for  move- 
ments of  upper  extremity  concerned  in  writing;  SM,  centre  for  movements  concerned  In 
speaking;  US,  OS,  OS,  area  for  object-seeing. 

Fig.  2. 


CONCRtTE  CONCEPT 

Diagrammatic  scheme  of  the  physiological  areas  and  centres  of  the  lateral  aspect  of  the 
human  hemicerebrum. 
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anterior  half;  the  visual  centres  immediately  concerned  with  speech 
are  located  in  the  angular  gyre;  the  site  of  the  graphic  or  writing 
centre  is  in  the  caudal  half  or  third  of  the  second  frontal  convolu- 
tion, and  the  naming  centre  is  probably  situated  in  the  third  tem- 
poral convolution. 

Connecting  these  centres  with  each  other,  and  also  with  other 
portions  of  the  brain,  are  subcortical  tracts  composed  of  the 
processes  of  the  cell  bodies  which  are  located  in  the  cortex  and  of 
their  fibrillary  constituents.  These  associating  tracts  are  of  a 
complicated  kind,  although  their  number  and  arrangement  are 
capable  of  analysis  if  sufficient  time  and  study  are  given  to  the 
matter.  Only  one  or  two  points  regarding  them  need  here  be 
emphasized,  namely,  that  the  different  centres  are  connected  each 
to  the  other  by  a  system  of  to-and-fro  association,  so  that  the 
impulses  from  special  areas  probably  pass  in  both  directions. 

Surrounding  the  zone  of  language  on  all  sides  are  centres  and 
areas  which  have  important  relations  to  the  function  of  speech. 
These  are  of  at  least  three  kinds,  and  an  understanding  of  them 
may  be  reached  by  a  study  both  of  Fig.  1  and  Fig.  2.  On  the 
sensory  or  receptive  side  of  the  brain  are  areas  or  centres  con- 
cerned with  such  functions  as  object-seeing  and  object-hearing. 
Objects  which  are  not  recognized  cannot  of  course  be  named,  and 
these  centres  for  object-recognition,  therefore,  are  necessarily  con- 
tributors to  the  sensori  concept  side  of  the  zone  of  language.  They 
are  represented  in  Fig.  1  at  the  points  marked  as  OS,  and  in 
Fig.  2  by  the  designation  object-seeing,  with  subareas  for  geometric 
and  architectonic  forms,  and  for  persons,  places  and  natural  objects. 
On  the  motor  or  emissive  side  of  the  cerebral  speech  zone  are 
centres  at  SM  and  WM  which  are  concerned  with  the  execution 
of  the  work  prepared  for  them  respectively  by  the  speech  and 
writing  centres.  They  are,  in  other  words,  the  centres  of  repre- 
sentation of  movements  of  articulation  and  enunciation,  and  of 
the  movements  of  the  hand  and  upper  extremity  generally.  At 
PS  in  the  prefrontal  portion  of  the  brain  is  a  region  where  the 
highest  psychical  functions  are  especially  represented.  It  is  evident 
that  in  using  language,  attention,  volition,  and  reasoning  play  a 
part,  although  this  part  may  vary  within  wide  limits.  This  higher 
psychical  region,  therefore,  has  its  particular  relation  to  the  zone 
of  language  and  especially  to  its  dynamic  side. 

Broad,  and  it  may  be  somewhat  loose,  comparisons  may  be 
helpful  to  the  understanding  of  an  intricate  subject.  The  zone  of 
language  and  that  from  which  it  is  derived  and  with  which  it  is 
correlated  may  be  compared  to  the  machinery  and  the  methods 
by  which  one  of  our  great  natural  products,  Hke  oil,  is  handled. 
The  centres  for  object-recognition  and  the  primary  percept  centres 
through  which  their  memorial  images  are  obtained  may  be  com- 
pared to  the  producers  or  feeders  of  the  system,  the  zone  of  language 
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with  all  its  centres  and  their  connections  to  the  refiners  of  tlie  raw 
product,  the  executive  motor  centres  and  their  projection  fibres  to 
the  distributers,  while  the  higher  psychical  region  is  the  suzerain 
or  director  of  the  entire  business. 

My  objects  in  this  paper  are  (1)  to  present  succinctly  a  series 
of  personal  observations,  some  already  recorded,  and  others  not, 
demonstrating  the  existence  of  the  centres  of  the  zone  of  language 
according  to  the  exposition  just  made,  in  this  connection  giving 
some  corroborative  proofs,  although  any  extensive  study  of  the 
enormous  literature  of  the  subject  will  be  avoided;  (2)  to  show  by 
personal  clinicopathological  cases,  with  necropsies,  the  correlations 
of  the  zone  of  language  with  the  sensory  and  motor  spheres  of  the 
brain;  and  (3)  leaving  clinicopathological  facts,  to  give  briefly  the 
biological  principle  which  is  fundamental  to  our  conception  of 
the  speech  zone  and  its  subdivisions.  That  a  discussion  such  as 
is  intended  in  this  contribution  is  called  for  at  this  time  is  evi- 
denced in  the  first  place  because  the  extent  and  the  particular 
subdivisions  of  the  zone  of  language  are  still  matters  of  dispute 
among  those  who  have  paid  particular  attention  to  cerebral  speech. 
As  high  an  authority  in  neuroanatomy  and  in  clinical  neurology  as 
Dejerine,  for  example,  still  contends  that  a  graphic  centre  in  the 
second  frontal  gyre  does  not  exist,  holding  that  Broca's  convolution 
is  sufficient  for  all  the  purposes  of  the.  arrangement  of  language 
both  for  articulatory  expression  and  for  writing.  The  question  of 
a  naming  centre  may  be  regarded  as  still  under  discussion.  Another 
matter  of  some  interest  and  of  some  uncertainty  is  the  exact  part 
played  by  the  subfrontal  gyre  and  the  insula  respectively  in  the 
mechanism  of  language,  whether,  for  instance,  these  parts  repre- 
sent stages  in  the  evolution  of  cerebral  language  or  whether  they 
act  conjointly  as  one  centre.  The  writer  has  had  the  unusual 
opportunity  of  observing  clinical  cases  with  necropsies  and  in  some 
instances  cases  operated  on  by  surgeons,  which  demonstrate  every 
localization  given  in  the  zone  of  speech  as  here  delineated  and 
discussed.  In  presenting  these  cases  I  shall  condense  as  much  as 
possible,  being  desirous  only  of  enforcing  particular  views  without 
going  into  cumbersome  details.  References  made  to  cases  hitherto 
recorded  will  be  especially  brief.  It  will  appear  that  however  much 
I  may  have  used  the  work  of  others  in  arriving  at  conclusions 
regarding  the  part  played  by  the  cerebrum  in  the  faculty  of  speech, 
I  have  in  every  case  been  able  to  confirm  the  positions  adopted 
or  assumed  by  personal  experience.  In  taking  up  the  discussion 
of  the  different  centres  I  shall  proceed  in  part  chronologically  and 
in  part  in  obedience  to  the  natural  development  of  the  subject, 
first  directing  attention  to  the  speech  centre  which  has  been  long- 
est known  and  is  in  most  respects  at  least  of  greatest  importance, 
that  which  is,  in  the  writer's  opinion,  located  conjointly  in  the 
subfrontal  convolution  and  in  the  insula. 
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Two  photographs  (Figs.  3  and  4)  are  given  of  a  case  which  has 
scarcely  been  exceeded  in  value  in  corroborating  the  existence  of  a 

Fig.  3. 


Lateral  aspect  of  the  left  bemicerebrum,  showing  one  portion  of  an  old  lesion  circumscribed 
to  tbe  hinder  part  of  the  third  convolution. 


Fig.  4. 


Horizontal  transection  of  the  brain,  showing  lesion  of  the  insula  continuous  with  that  in 
the  third  frontal  convolution  indicated  in  Fig.  3;  also  atrophy  of  the  entire  left  hemisphere, 
with  enlargement  of  the  ventricles. 
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centre  or  area  of  representation  of  speech  in  the  caudal  portion  of 
the  third  frontal  gyre  and  in  the  insula.  Gordinier  has  referred  to 
this  case  in  one  of  his  papers  on  agraphia,  but  without  illustration, 
a  photograph  of  the  exterior  of  the  left  hemisphere  and  a  brief 
history  of  the  case  having  been  furnished  him  by  the  writer.*  At 
A  in  Fig.  3  is  shown  the  external  portion  of  an  old  hemorrhagic 
cyst,  the  only  lesion  related  to  the  aphasia  of  the  patient  to  be 
seen  on  the  lateral  aspect  of  the  hemicerebrum.  It  will  be 
observed  that  this  area  is  strictly  confined  to  the  caudal  portion 
of  the  subfrontal  convolution.  This  brain  has  been  sectioned 
only  recently.  A  horizontal  cut  was  made  at  the  level  of  the 
upper  surface  of  the  insula,  and  revealed  the  lesion  and  the  appear- 
ances shown  in  Fig.  4.  It  will  be  seen  that  the  insula  is  largely  de- 
stroyed. This  proved  on  investigation  to  be  a  portion  or  a  continu- 
ation of  the  lesion  shown  at  A  in  Fig.  3.  In  other  words,  the  third 
frontal  gyre  and  the  insula  were  neatly  involved  in  the  same  circum- 
scribed lesion,  the  second  frontal  convolution,  the  internal  capsule, 
the  basal  ganglia,  and  all  other  portions  of  the  brain  not  being  the 
site  of  any  old  lesion.  Although  a  section  of  the  brain  had  not 
been  made  at  the  time  of  the  pubUcation  of  Dr.  Gordinier's  paper, 
his  arguments  in  favor  of  a  graphic  centre  based  on  a  study  of 
this  case  remain  valid,  as  the  second  frontal  convolution  was  not 
in  the  least  involved. 

I  made  many  examinations  of  this  case,  and  on  a  number  of 
occasions  used  the  patient  at  clinical  lectures  or  demonstrations. 
The  case  was  clearly  one  of  aphasia  with  marked  verbal  amnesia 
and  general  disorganization  of  language  on  its  dynamic  side. 
Grammatical  expression  and  combinations  were  lost.  The  patient 
could  speak  only  in  single  words,  or  in  short  phrases,  or  very  short 
sentences.  What  he  said,  however,  he  articulated  and  enunciated 
clearly;  he  had  no  paresis  of  the  organs  of  articulation,  enunciation 
or  vocalization. 

Besides  the  old  lesion  causing  the  aphasia  the  necropsy  showed 
several  recent  hemorrhages — a  clot  in  the  left  parietal  region  and 
two  subpial  extravasations,  one  covering  the  right  occipital  lobe 
and  another  of  small  size  along  the  longitudinal  fissure  on  the 
left  side  about  three  inches  from  the  tip  of  the  occipital  lobe.  A 
glance  at  the  horizontal  transection  of  the  two  hemispheres  shows 
that  the  left  hemicerebrum  is  much  smaller  than  the  right,  the 
shrinkage  appearing  to  be  almost  uniform  for  different  regions  of 
the  brain.  The  ventricles  and  their  horns  are,  however,  not  only 
relatively  but  absolutely  larger  than  on  the  right  side. 

This  patient,  after  an  apoplectic  seizure,  developed  aphasia, 
apparently  without  preceding  paralysis  or  any  other  symptoms  of 

'  Gordinier,  H.  C.     Arguments  in  Favor  of  the  Existence  of  a  Separate  Centre  for  Writing. 
The  American  Journal  op  the  Medical  Sciences  September,  1903. 
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focal  lesion  like  visual  blindness  and  hemianopsia,  When  examined 
by  me  about  nine  years  after  the  onset  of  the  aphasia,  he  had 
almost  complete  inability  to  name  persons  and  objects  which  he 
was  able  to  recognize  through  all  his  special  senses.  He  had  also  a 
marked  form  of  paralexia.  When  he  attempted  to  read,  although 
he  understood  what  he  was  reading,  he  repeated  an  absurd 
formula  of  a  few  phrases.  He  had  limited  spontaneous  speech, 
even  using  short  sentences  without  concrete  nouns  correctly.  He 
could  write  many  single  words  correctly,  sometimes  misspelling, 
however.  He  held  his  pen  or  pencil  correctly  and  wrote  with  ease 
and  firmness. 

The  part  played  by  the  insula  in  cerebral  speech  has  long  been 
a  subject  of  discussion.  In  accordance  with  the  plan  of  this  paper 
I  shall  not  go  into  the  literature  of  the  subject,  but  shall  confine 
myself  largely  to  an  expression  of  personal  opinion,  giving  the 
evidence  for  this  opinion  afforded  by  my  own  experience.  Some 
of  the  most  interesting  data  can  be  found  in  works  on  aphasia 
like  those  of  Bateman  and  of  Wyllie,  and  as  regards  recent  liter- 
ature, particular  attention  may  be  called  to  the  paper  by  Dr.  E. 
A.  Spitzka  on  the  "  Redundancy  of  the  Preinsula  in  the  Brains  of 
Distinguished  Educated  Men."^  Some  of  the  distinguished  con- 
tributors to  our  knowledge  of  aphasia  have  even  gone  so  far  as  to 
regard  the  insula  as  the  sole  cortical  centre  for  speech.  This  view 
must,  of  course,  be  disregarded  in  the  light  of  the  numerous  well- 
recorded  cases  of  lesion  of  the  subfrontal  convolution  with  aphasia, 
and  also  when  the  numerous  cases  of  degeneration  or  involution 
of  Broca's  convolution  after  lesion  of  the  temporal  lobe  are  con- 
sidered. E.  A.  Spitzka  holds  that  probably  only  the  preinsula  is 
concerned  with  speech,  giving  instructive  personal  observations 
and  a  review  of  the  work  of  others  in  support  of  this  position. 
His  careful  study  of  the  brains  of  the  Seguins,  father  and  son, 
showed  a  redundancy  of  the  left  preinsula,  also  that  the  insulse 
were  marked  by  deeper  fissures  and  a  complementary  plumpness 
of  the  gyres  compared  with  ordinary  brains.  Exposure  of  the 
insula  is  usually  regarded  as  evidence  of  disease  or  deficient  cerebral 
organization,  but  Spitzka  shows  that  this  is  not  always  the  case, 
and  gives  what  would  appear  to  be  the  correct  reason  for  the  excep- 
tions. While,  on  the  one  hand,  deficient  development  of  the 
opercula  causes  exposure  of  the  insula,  on  the  other  hand  in  the 
highly  intellectual,  and  especially  in  those  with  an  unusual  faculty 
of  speech,  a  displacement  and  thrusting  apart  of  the  opercula  also 
result  in  insular  exposure.  Spitzka  gives  some  facts  both  from 
comparative  anatomy  and  from  an  investigation  of  human  brains 
in  support  of  the  view  that  the  caudal  portion  of  the  insula  has  a 
different  function  from  its  cephalic  portion.    He  gives,  for  instance, 

I  Medical  Record,  June  15, 1901. 
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two  illustrations,  one  (Fig.  5)  a  sketch  of  the  insula  of  the  bottle- 
nosed  dolphin,  the  other  (Fig.  6)  of  a  normal  well-developed  human 


Insula  of  the  bottle-nosed  dolphin.  The  caudal  portion  of  the  insula  of  this  cetacean  is 
more  redundant  than  the  cephalic.  The  entire  insula  is  large,  having,  as  shown  in  the 
diagram,  as  many  as  eighteen  Assures  and  nineteen  gyres.    (U.  A.  Spitzka ) 


Fig.  6. 


A  normal  well-developed  human  insula,  showing  that  relatively  the  cephalic  is  more 
developed  than  the  caudal  portion  of  the  insula.  The  number  of  fl-isures  and  gyres,  as  will 
be  seen,  is  less  than  one-half  as  great  as  that  in  the  dolphin.    (E.  A.  Spitzka.) 
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insula.  The  differences  are  striking.  In  the  case  of  the  dolphin 
the  fissures  number  about  twenty,  while  in  that  of  the  man  they 
number  five  main  fissures,  two  of  these  being  subdivided.  The 
gyres  of  the  preinsular  portion  of  the  dolphin's  insula  are  relatively 
small,  while  the  reverse  is  the  case  in  the  human  insula.  It  seems 
to  me  that  much  is  in  favor  of  the  view  that  the  preinsula  is  particu- 
larly concerned  with  speech.  Up  to  the  present  time  the  students 
of  cerebral  morphology,  anatomy,  and  physiology  have  not  succeeded 
in  locating  with  any  certainty  the  cerebral  terminus  of  the  vestibular 
portion  of  the  eighth  nerve,  although  the  writer  has  indicated  it 
tentatively  as  probably  being  in  the  second  frontal  gyre.     It  may 

Fig.  7. 


Photograph  of  Ihe  insula  of  a  man  oi  average  intelligence  wnnoui  oram  uisease. 

be  that  the  postinsula  is  related  to  the  cortical  centre  of  repre- 
sentation of  the  vestibular  nerve  as  is  the  preinsula  to  the  auditory 
centre.  Spitzka  regards  the  preinsula  as  an  association  area  for 
speech,  a  cortical  region  which  unites  the  sensory  side  of  the  zone 
of  language  or  a  portion  of  it  with  the  subfrontal  gyre,  which  he 
speaks  of  as  the  emissary  speech  centre.  The  writer's  view  is 
somewhat  different,  if  he  understands  correctly  the  position  of 
Spitzka.  I  believe  that  Broca's  convolution  and  the  insula  (or 
perhaps  only  its  anterior  portion)  constitute  conjointly  the  same 
speech  centre,  a  large  cortical  area  being  requisite  for  that  portion 
of  the  mechanism  of  speech  which  is  represented  by  this  region. 
Neither  of  these  areas  has,  I  believe,  projection  fibres.  Here 
language  is  organized  for  the  use  of  the  executive  centres  concerned 
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with  speech,  in  other  words,  for  the  facial.  Ungual,  and  laryngeal 
centres  situated  anterior  to  the  foot  of  the  central  fissure.  This 
view  is  similar  to  that  of  Clozel  de  Boyer.*  The  specimens  from 
the  first  case  recorded  in  this  paper  (Figs.  1  and  2)  support  this 
contention,  as  when  a  circumscribed  vascular  lesion,  either  occlusion 
or  hemorrhage,  is  limited  to  a  certain  area,  it  usually  follows  that 
the  area  affected  has  the  same  function.  It  is  probable  that  the 
most  important  portion  of  the  middle  association  area  in  the  zone 
of  language  is  situated  in  or  near  the  midtemporal  region,  probably 
occupying  portions  of  the  second  and  third  temporal  gyres. 

In  one  sense  the  insula  and  subfrontal  gyre  are  undoubtedly 
association  areas,  but  in  them,  to  use  the  idea  suggested  by  Broad- 

FiG.  8. 


Photograph  showing  the  insula  of  a  speechless  idiot. 

bent,  language  is  organized  into  propositions.  They  constitute 
conjointly  what  might  be  termed  a  language-arrangement  centre, 
but  another  association  area  concerned  with  the  attachment  of 
names  to  concrete  concepts  is  probably  situated  in  the  temporal 
lobe. 

In  Fig.  7  is  shown  a  photograph  of  the  insula  of  a  man  of  average 
intelligence,  but  not  well  educated,  the  opercula  being  pulled  aside 
in  order  to  focus  the  island.  In  Fig.  8  is  given  a  view  of  the  insula 
of  an  idiot. 

In  Fig.  9  is  exhibited  the  insula  of  a  well-known  case  recorded 
in  1891  by  the  writer,  which  helped  to  fix  the  position  of  the  centre 

'  These  de  Paris,  1879,  cited  by  E.  A,  Spitzka,  Medical  Record,  June  15, 1901. 
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for  word-hearing  opposite  the  caudal  extremity  of  the  Sylvian  fissure 
at  the  junction  of  the  first  and  second  temporal  convolutions.  The 
illustration  shows  extreme  atrophy  of  the  first  temporal,  retro- 
insular,  and  Broca's  convolutions,  with  almost  full  exposure  of  the 
insula.  In  the  light  of  what  has  already  been  said,  these  illus- 
trations need  but  little  comment.  In  the  case  of  the  man  whose 
insula  is  shown  in  Fig.  7  no  affection  of  language  was  present,  the 
patient  dying  from  spinal  injury  and  its  consequences;  the  idiot 
never  acquired  any  power  of  speech,  while  the  patient  from  whom 
the  specimen  represented   in  Fig.  9  was  taken  became  word-deaf 


Fig.  9. 


Photograph  of  the  insula  of  a  case  of  lesion  demonstrating  the  centre  for  word-hearing  and 
the  general  auditory  area.  The  original  lesion  was  at  A.  The  first  temporal,  retroinsular,  and 
subfrontal  gyres  are  much  wasted.  The  first  temporal  convolution  of  the  right  hemisphere  of 
this  brain,  with  other  parts,  was  also  destroyed  nine  years  before  death  by  a  second  apoplectic 
attack,  the  first  seizure  causing  the  lesion  at  A  having  occurred  fifteen  years  before  death. 

fifteen  years  before  death,  and  nine  years  later  totally  deaf  cere- 
brally  because  of  a  second  destructive  lesion  of  the  right  first  tem- 
poral convolution  and  other  parts. 

The  writer  has  long  believed  in  the  existence  of  a  separate  graphic 
or  writing  centre  situated  in  the  second  frontal  convolution,  and 
has  recently  had  the  opportunity  of  obtaining  new  evidence  of  the 
most  positive  character  supporting  this  view.  Two  classes  of  cases 
may  be  regarded  as  proving  the  existence  of  such  a  centre,  namely, 
(1)  cases  in  which  a  lesion  absolutely  circumscribed  to  Broca's 
convolution,  or  the  insula,  or  both,  causes  aphasia  without  agraphia, 
and  (2)  cases  in  which  a  lesion  circumscribed  to  the  alleged  position 
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of  the  graphic  centre  in  the  second  frontal  convolution  causes 
agraphia  without  aphasia.  I  have  had  the  opportunity  of  person- 
ally seeing  two  such  cases.  The  case  illustrated  by  Figs.  3  and  4 
is,  in  fact,  such  a  case,  and  I  shall  make  no  further  reference  to 
it,  except  to  re-emphasize  the  statement  that  the  patient  was  an 
aphasic  but  not  an  agraphic. 

Recently  in  a  case  seen  in  consultation  with  Drs.  J.  W.  McConnell, 
W.  G.  Spiller  and  C.  H.  Frazier,  the  existence  of  a  graphic  centre 
or  motor  graphic  centre,  as  it  is  usually  described,  was  positively 
demonstrated.  The  case  had  many  other  interesting  features.  It 
was  one  of  tumor,  largely  prefrontal,  removed  successfully  by  Dr. 
Frazier  at  the  Hospital  of  the  University  of  Pennsylvania.  I  shall 
not  go  into  details  of  the  case,  as  I  do  not  wish  to  forestall  its  fuller 
presentation  by  others,  but  shall,  with  their  permission,  call  atten- 
tion to  the  bearings  of  the  case  upon  the  question  of  the  existence 
of  a  writing  centre.  The  patient,  a  man  twenty-nine  years  old, 
was  first  affected  with  a  peculiar  form  of  spasm  attacking  the  face 
and  head  five  years  before  coming  under  the  observation  of  Dr. 
McConnell.  Omitting  all  details  of  his  history  and  the  study  of 
his  case  except  in  so  far  as  it  related  to  his  agraphia  and  his  mental 
condition,  it  may  be  stated  that  for  over  two  years  he  had  been 
changing  in  disposition  and  failing  in  intelligence.  A  portion  of  a 
letter  written  by  him  in  1902  shows  some  omissions  of  words  and 
faults  of  spelling  and  construction,  the  same  words  in  other  parts  of 
the  letter  being  spelled  correctly.  These  mistakes  probably  indi- 
cated the  beginning  of  his  agraphia.  His  recent  letters  were  almost 
unintelligible.  In  consultation  with  Dr.  McConnell  I  examined 
this  man  as  regards  his  power  to  write,  the  day  before  the  opera- 
tion. 

All  attempts  to  write,  either  spontaneously  or  from  dictation,  were 
absolutely  futile,  although  he  held  and  handled  his  pen  and  pencil 
properly  and  copied  a  sentence  with  comparative  ease.  Illustra- 
tions of  his  efforts  to  write  his  own  name  and  other  expressions 
will  be  given  in  the  full  account  of  his  case.  The  patient  was  not 
an  aphasic.  He  had  considerable  difficulty  in  articulating  and 
enunciating,  particularly  for  a  short  time  before  the  operation,  but 
numerous  tests  showed  that  this  was  due  to  paresis  of  the  organs 
concerned  with  articulation  and  enunciation,  and  was  in  no  sense 
an  aphasia  such  as  results  from  a  lesion  of  the  subfrontal  gyre  and 
insula,  such,  in  other  words,  as  was  exhibited  by  the  patient  from 
whom  the  specimens  shown  in  Figs.  3  and  4  were  taken.  The 
tumor  in  this  case  lay  athwart  the  second  frontal  convolution 
exactly  in  the  position  indicated  in  Figs.  1  at  (r  and  in  Fig.  2  at 
the  position  marked  writing.  The  reader  interested  in  the  subject 
of  motor  agraphia  is  referred  to  the  papers  of  Gordinier.^    One  case 

1  The  Amekican  Journal  of  the  Medical  Sciences,  September,  1903. 
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recorded  by  Gordinier  is  an  almost  perfect  demonstration  of  the 
existence  of  the  graphic  centre. 

Confusion  still  exists  in  the  minds  of  many  as  to  what  is  meant 
by  the  cerebral  motor  speech  centre.  Some,  for  instance,  would 
make  it  include  both  the  caudal  portion  of  the  third  frontal  gyre 
and  the  centres  at  the  foot  of  the  central  or  Rolandic  fissure.  As 
has  already  been  indicated,  the  speech  centre  proper  is  circum- 
scribed to  the  subfrontal  convolution  and  insula.  Here  language 
is  arranged  for  outward  projection.  Short  association  fibres  connect 
this  region  with  the  true  motor  centres  for  articulation  and  enunci- 
ation, which  constitute  together  the  utterance  centre  or  executive 
speech  centre.  Numerous  physiological  and  clinicopathological 
facts  and  psychological  principles  could  be  readily  adduced  to 
uphold  this  view,  but,  following  the  plan  of  the  paper  as  outlined, 
I  shall  content  myself  by  referring  to  a  single  personal  case  and  to 
one  or  two  experimental  observations.  In  1889  I  reported  a  case 
of  paralysis  strictly  limited  to  the  tongue,  lips,  and  lower  face,  with 
slight  impHcation  of  the  palpebral  orbicular  muscle  of  the  same 
side.  Speech  was  entirely  unaffected  except  as  regards  the  effect 
on  articulation  caused  by  the  lingual,  oral,  and  slight  facial  paresis. 
The  necropsy  showed  cortical  softening  involving  the  lower  extrem- 
ities of  the  central  convolutions  both  on  the  lateral  and  Sylvian 
surfaces,  and  a  spot  one-half  an  inch  in  diameter  about  the  middle 
of  the  internal  portion  of  the  insula.  The  softening  reached  into 
both  the  central  and  the  precentral  fissures.  The  anterior  limit 
of  the  softening  was  one-fourth  of  an  inch  back  of  the  anterior 
branch  of  the  Sylvian  fissure.  This  case  seemed  to  clearly  indicate 
that  the  true  speech  centre  was  confined  to  the  subfrontal  convolu- 
tion and  a  portion  of  the  insula,  the  area  for  the  tongue,  face,  and 
allied  movements  being  in  the  inferior  portions  of  the  central 
convolutions  and  largely  in  the  precentral.  In  recent  years  I  have 
come  to  believe  that  the  motor  region  lies  entirely  or  almost  entirely 
in  front  of  the  central  fissure.  If  there  is  any  exception  to  this  in 
the  case  of  the  human  brain  it  is  probably  with  regard  to  the  centres 
for  articulatory  and  allied  movements.  As  is  well  known,  the 
central  fissure  in  the  human  cerebrum  is  only  confluent  with  the 
Sylvian  in  extremely  rare  cases,  and  the  entire  gyral  mass  which 
separates  its  lower  extremity  from  the  Sylvian  fossa  may  be  con- 
cerned with  movements  which  pertain  to  articulation,  although  by 
far  the  largest  portion  of  the  motor  region,  even  in  this  position,  is 
probably  cephalad  of  the  central  fissure. 

Griinbaum  and  Sherrington^  found  that  unilateral  faradization 
of  Broca's  convolution  in  the  anthropoids  evoked  no  movement, 
and  in  one  case  observed  by  the  writer,  faradization  of  the  human 

1  Proceedings  of  the  Eoyal  Society  of  London,  November  21, 1901 ;  February  27, 1902,  May  25, 
1903. 
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subfrontal  during  an  operation  gave  similar  negative  results, 
although  in  the  same  case  the  application  of  the  electrode  to  the 
centres  of  the  face,  eyelids,  and  head  gave  prompt  and  positive 
response. 

It  is  not  necessary  to  record  here  cases  of  lesion  of  the  area  for 
the  upper  extremity  (PFM,  Fig.  l),or  its  subdivisions,  without  involve- 
ment either  of  speech  or  writing.  Such  cases  with  necropsy  have 
been  seen  by  me,  and  a  considerable  number  have  been  put  on 
record.  They  simply  show,  as  other  cases  referred  to  in  this  paper 
when  discussing  the  writing  centre,  that  the  region  of  representation 
of  the  organization  or  arrangement  of  language  for  writing  is 
independent  of  the  area  of  representation  of  the  movements  of  the 
upper  extremity. 

I  shall  make  only  brief  reference  to  the  auditory  centre  for  speech, 
more  commonly  designated  as  the  word-hearing  centre.  This  is 
located  at  about  the  position  WH  in  Fig.  1  and  at  that  marked 
word-hearing  in  Fig.  2.  As  will  be  seen  from  a  study  of  the  diagram 
Fig.  2,  the  writer's  present  views  with  regard  to  auditory,  visual, 
and  concrete  concept  representation  make  it  necessary  to  look  upon 
some  of  the  questions  of  speech  localization,  as  of  other  forms  of 
functional  representation,  somewhat  differently  from  the  manner 
in  which  these  subjects  have  been  hitherto  regarded.  In  the 
cerebral  cortex  are  situated  primary  auditory  and  primary  visual 
centres,  and,  indeed,  primary  centres  for  all  of  the  forms  of  sensi- 
bihty,  special  and  more  general,  as  for  cutaneous  sensibility,  smell, 
and  taste.  Each  of  these  centres  has  surrounding  it  what  may  be 
termed  its  sphere  of  influence,  this  in  the  case  of  the  auditory 
centre  being  a  large  area  concerned  with  all  forms  of  what  in  a 
broad  sense  might  be  termed  object-hearing.  Within  this  general 
region  of  special  sounds-recognition  are  probably  located  a  separate 
centre  for  natural  sounds,  like  the  notes  of  birds,  another  for  musical 
notes,  and  still  another  for  word-hearing.  The  centre  of  primary 
recognition  is  probably  located,  as  represented  in  the  diagrams 
Figs.  1  and  2,  in  the  caudal  portion  of  the  first  temporal  gyre  and  in 
the  retroinsular  gyres.  The  word-hearing  centre  is  on  the  outskirts 
of  this  region,  at  about  the  junction  of  the  first  and  second  temporal 
convolutions.  It  is  not  necessary  to  reproduce  the  evidence  of  this 
localization,  which  has  been  accumulating  for  years,  and  especially 
since  Wernicke's  first  thorough  presentation  of  the  subject  in  1874.^ 
No  more  convincing  case  indicating  the  localization  of  this  centre 
has  been  presented  than  that  reported  by  the  writer^  in  1891. 
This  case  is  now  well  known,  and  has  been  referred  to  in  various 
articles  and  treatises.  The  illustration  Fig.  9  is  from  a  photograph 
of  the  left  hemisphere  of  this  case.    From  a  study  of  the  lesions 

1  Der  aphasische  Symptomcomplex,  Breslau,  1874. 
^  University  Medical  Magazine,  November,  1891. 
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found  in  this  brain  I  concluded  that  the  centre  or  area  for  word- 
hearing  was  situated  in  the  caudal  thirds  of  the  first  and  second 
temporal  convolutions,  the  focus  of  the  area  being  about  in  a  line 
with  the  extremity  of  the  Sylvian  fissure. 

Built  up  by  processes  of  education  and  through  heredity,  visual 
centres  for  numbers,  letters,  and  words  have  developed  out  of  a 
general  area  for  object-seeing  in  that  portion  of  the  brain  usually 
designated  as  the  angular  gyre  (at  the  positions  indicated  by  WS, 
LS  and  NS,  Fig.  1,  and  by  the  terms  word-seeing,  letter-seeing,  and 
number-seeing,  Fig.  2).  The  evidence  in  favor  of  this  highest  visual 
area  is  of  such  a  positive  character  and  so  well  known  that  it  is 
not  necessary  to  adduce  it  in  this  paper.  I  would  simply  say  that 
during  the  last  two  to  three  years  I  have  had  further  corroboration  of 
this  localization  in  cases  of  brain  lesion  for  which  operations  have 
been  performed.  In  one  of  these  cases  the  existence  of  a  centre 
for  object-recognition,  independent  of  that  for  the  recognition  of 
words,  letters  and  numbers,  was  indicated  by  attacks  of  transient 
mind-blindness,  the  lesion  in  this  case  probably  occupying  portions 
of  the  second,  third,  and  perhaps  of  the  fourth  occipital  convolu- 
tions. At  the  point  marked  N  in  Fig.  1,  and  naming  in  Fig.  2, 
is  probably  located  a  special  region  where  names  are  correlated 
to  the  concrete  ideas  of  objects  which  are  recognized  by  sight, 
hearing,  or  other  senses,  or  through  the  interaction  of  the  centres 
of  these'  senses.  While  the  separate  existence  of  this  centre  may 
be  regarded  as  not  absolutely  settled,  I  believe  the  weight  of  evidence 
and  of  a  priori  considerations  are  in  favor  of  its  existence.  From 
the  nature  of  the  work  which  it  is  supposed  to  do  its  situation 
should  be  related  more  closely  to  the  sensory  than  to  the  motor 
side  of  the  brain,  and  a  portion  of  the  third  temporal  convolution, 
or  of  this  and  a  portion  of  the  second  temporal,  as  indicated  in 
the  diagrams,  would  seem  to  be  its  probable  location.  Some 
clinicopathological  facts  also  point  to  this  conclusion,  as,  for 
instance,  a  case  described  by  the  writer  and  McConnell,  and  others 
recorded  by  German  observers.  The  reader  interested  in  this 
subject  is  referred  to  the  writer's  articles  on  aphasia  in  his 
work  on  Diseases  of  the  Brain,^  and  to  a  paper  published  in  1902.^ 

The  correlation  of  the  cerebral  zone  of  speech  with  the  sensory 
and  motor  regions  of  the  brain  is  illustrated  by  those  cases  of 
mixed  sensory  and  motor  aphasia  which  are  not  infrequently 
observed.  A  common  symptom-complex  is  that  of  nearly  com- 
plete right-sided  hemiplegia  with  correspondingly  almost  complete 
aphasia.  Two  or  three  such  patients  presenting  this  syndrome  are 
usually  to  be  found  in  the  wards  for  nervous  diseases  of  the 
Philadelphia  Hospital — the  hemiplegics  with    a    single  recurring 

1  The  Nervous  System  and  Its  Diseases,  Philadelphia,  1898. 

*  Journal  of  the  American  Medical  Associatiou,  October  4, 1902. 
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utterance  or  with  only  one  or  two  such  utterances.  The  photo- 
graph of  a  specimen  recently  obtained  from  such  a  case  is  shown 
in  Fig.  10.  The  case  is  identical  in  most  respects  with  one 
reported  by  Burr.^ 

My  patient  was  for  many  years  in  the  Philadelphia  Hospital,  and 
was  frequently  used  by  me  and  others  to  illustrate  lectures  and 
demonstrations  of  aphasia.  She  was  one  of  a  group  of  cases  studied 
by  me  with  reference  to  pantomime  as  well  as  speech,  and  a  clinical 
report  of  the  case  was  made  in  Vol.  II.  of  the  Philadelphia  Hospital 
Reports,  published  in  1893,  the  patient  living  eleven  years  after  that 
time,  but  not  changing  in  any  essential  particulars  until  her  last 


Photograph  of  the  lateral  aspect  of  the  left  hemicerebrum  of  a  case  of  hemiplegia  and  com 
plete  aphasia,  the  apoplectic  attack  having  occurred  between  fourteen  and  fifteen  years  before 
death.    All  parts  of  the  brain  supplied  by  the  left  medicerebral  artery  are  necrosed. 


illness.  She  was  about  fifty-one  years  old  at  the  time  of  her  death. 
Fourteen  or  fifteen  years  before  her  death  she  had  an  apoplectic 
seizure  causing  loss  of  power  in  arm,  leg,  and  face,  without  aphasia; 
a  few  months  later  she  had  a  second  seizure,  causing  profound 
hemiplegia  with  contractures  and  aphasia.  Sensation,  so  far  as 
could  be  determined,  was  unimpaired.  The  deep  reflexes  in  both 
upper  and  lower  extremities  were  exaggerated  on  the  paralyzed 
side.  It  was  impossible  to  learn  whether  or  not  the  patient  was 
word-blind  in  the  absence  of  her  previous  history.  She  was  largely 
but  not  completely  word-deaf.  She  was  not  mind-blind.  "Her 
speech  and  pantomime,"  citing  from  the  Philadelphia  Hospital 

1  The  American  Journal  of  the  Medical  Sciences,  February,  1904. 
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Reports,  "might  be  said  to  be  summed  up  in  her  la-la  and  laugh 
and  a  much  less  frequent  expression  of  anger  or  displeasure,  which 
was  usually  accompanied  by  a  movement  of  covering  her  mouth 
with  her  hand.  The  appearance  of  her  face  could  not  be  said  to 
be  without  expression,  but,  like  her  recurring  utterance,  it  was  an 
appearance  nearly  always  the  same.  It  might  mean  that  she  was 
pleased  and  it  might  signify  assent  or  dissent;  it  might  mean  any- 
thing at  all.  Sometimes  the  la-la  and  the  laugh  became  louder 
and  more  emphatic,  but  that  was  all.  She  never  nodded  the  head 
in  the  usual  manner  for  yes  or  no."  This  patient  died  in  1904, 
during  the  term  of  service  of  my  colleague.  Dr.  C.  W.  Burr,  to 
whom  I  am  indebted  for  the  opportunity  of  obtaining  the  results 
of  the  necropsy,  the  record  of  which  will  be  omitted  except  as 
regards  the  brain. 

Examination  showed  that  the  left  medicerebral  artery  was 
occluded  near  its  origin  from  the  internal  carotid,  and  necrosis  of 
all  parts  supplied  by  the  branches  of  this  vessel  had  occurred. 
The  first  temporal  convolution,  the  insula,  the  subfrontal,  pre- 
central,  postcentral  and  inferior  parietal  convolutions  were  all 
necrosed  and  atrophied,  as  were  also  the  ganglia  and  capsules  and 
corona  radiata,  in  so  far  as  these  are  supplied  by  the  branches  of 
the  medicerebral  artery  distributed  to  the  interior  of  the  brain. 
The  left  hemisphere  was  greatly  reduced  in  bulk  and  had  the 
appearance  of  being  caved  in  between  the  prefrontal  and  occipital 
regions.  The  external  appearances  are  shown,  although  not  par- 
ticularly well,  in  Fig.  10.  The  whole  hemisphere  is  greatly 
reduced  in  size,  as  shown  both  externally  and  in  a  horizontal  sec- 
tion made  at  the  level  of  the  insula.  The  parts  necrosed  included 
the  entire -motor  region  and  its  environing  sensori  concept  motor 
speech  zone,  and  in  addition,  large  regions  of  the  ganglia  and 
capsules  at  the  base.  The  lesions  found  in  this  case,  as  in  that 
of  Burr,  are  probably  those  usually  present  in  cases  of  complete 
aphasia  with  a  hemiplegia  also  nearly  complete. 

In  some  cases  the  aphasia  is  as  nearly  total  as  in  the  case  just 
recorded,  the  hemiplegia  being  absent  or  represented  only  by  an 
incomplete  hemiparesis.  In  Fig.  5  is  shown  the  photograph  of 
the  brain  of  such  a  case.  This  patient,  like  the  one  just  recorded, 
was  for  many  years  a  well-known  character  at  the  Philadelphia 
Hospital.  Just  as  the  other  patient  was  frequently  spoken  of  as 
la-la,  so  he  came  to  be  known  as  anyone  any,  this  being  his  single 
recurring  utterance.  The  history  of  the  case  is  unfortunately  lost, 
but  the  patient  was  well  known  to  me,  and  was  frequently  used  by 
me  in  clinical  lectures  and  demonstrations.  He  was  slightly  paretic 
on  the  right  side,  but  to  so  small  a  degree  that  he  was  quite  useful 
as  an  assistant  in  one  of  the  kitchens  of  the  hospital,  where  he 
long  worked.  He  was  partially  word-deaf.  It  is  probable  that  he 
was  completely  word-deaf  at  first,  and  had  to  some  extent  recovered 
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word-hearing  power.  He  was  very  acute  in  observing  others  when 
they  were  speaking,  apparently  sometimes  recognizing  what  they 
said  by  the  movements  of  articulation.  To  everything  that  was 
said  to  him  he  would  simply  answer  anyone  any,  yet  his  appearance 
and  manner  sometimes  indicated  that  he  knew  what  was  said,  his 
knowledge  evidently  being  obtained  partly  by  sight  and  partly  by 
hearing.  His  pantomime  was  not  nearly  as  much  disturbed  as  in 
the  preceding  case.  Necropsy  showed  the  conditions  indicated  in 
Fig.  11.  The  main  trunk  of  the  left  medicerebral  artery  was  not 
completely  closed  as  in  the  preceding  case,  the  branches  occluded 
being  those  distributed  to  the  insula  and  to  the  opercular  convolu- 
tions, the  third  frontal,  central,  subparietal,  and  first  temporal; 
those  convolutions  were  so  necrosed  as  to  be  almost  obliterated. 


Fig.  11. 


Photograph  of  the  left  hemicerehrum  of  a  case  ot  complete  aphasia  with  right  hemiparesis. 
The  siibfrontal  convolution,  the  insula,  and  the  first  temporal  convolution  and  adjoining  parts 
are  completely  destroyed. 

It  has  seemed  to  me  worth  while  to  record  the  cases  contained 
in  this  paper  and  at  the  same  time  to  glance  at  the  entire  subject 
of  the  cerebral  zone  of  speech,  with  the  view  of  clearing  up  some 
disputed  points  and  emphasizing  others.  The  acquirement  of 
speech  is  the  first  great  step  in  the  separation  of  man  from  animals 
lower  in  the  scale.  Man  differs  from  the  gorilla  chiefly  in  his 
ability  to  talk  and  in  being  better  looking.  Relatively  the  brain 
of  the  gorilla  and  of  the  other  anthropoids  shows  lack  of  develop- 
ment in  the  region  given  over  in  man  to  the  zone  of  speech,  while 
in  these  animals  the  primary  centres  for  vision,  audition,  and  move- 
ments are  largely  developed.  The  centres  for  word-hearing,  word- 
seeing,  for  speech-associations  and  for  writing  have  developed  in 
the  race  and  in  the  individual  as  these  functions  or  attributes  have 
been  added  to  man's  resources  for  communicating  by  language 
with  his  fellows.  It  is  well  that  the  students  of  comparative  and 
of   human    anatomy    and    physiology,    that   clinicians    and    path- 
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ologists,  should  spend  much  time  and  labor  in  determining  the 
existence  and  in  accurately  locating  the  various  centres  of  repre- 
sentation in  the  zone  of  language,  but  the  existence  of  these  centres 
is  ordained  by  evolution.  The  position,  the  size,  and  probably  the 
shape  of  the  cortical  areas  which  are  spoken  of  as  the  centres  con- 
cerned with  speech  are  determined  by  unalterable  biological  prin- 
ciples. The  anthropoid  and  the  human  savage  alike  have  large 
cerebral  areas  for  object-recognition,  whether  through  sight,  hearing, 
touch,  or  the  other  senses.  As  man  learns  to  talk  the  auditory 
speech  area  or  centre  develops  in  close  proximity  to  the  regions  of 
primary  representation  of  sound.  Similarly,  centres  for  visual 
speech  develop  within  the  sphere  of  influence  of  the  primary  visual 
centre,  and  the  areas  of  language  arrangement  both  for  speech 
and  writing  in  proximity  to  the  great  motor  area,  parts  of  which 
become  the  final  cerebral  instruments  of  speech.  It  is  just  as 
necessary  that  the  man  who  writes  spontaneously  should  have  a 
centre  for  language  arrangement  for  writing  as  that  he  should  have 
a  similar  centre  for  speech,  and  the  same  is  true  of  every  subarea 
so  far  determined  in  the  great  zone  of  language.  With  our  present 
knowledge  of  cerebral  structure  and  function  it  is  just  as  certain 
that  a  separate  graphic  centre  or  a  separate  centre  for  word-hearing 
or  for  word-seeing  has  its  place  in  the  human  cortex  on  the  prin- 
ciples here  enunciated,  as  appears  from  the  records  of  convincing 
clinicopathological  cases  by  Broca,  Gordinier,  Eskridge,  Dejerine, 
Wernicke,  or  anyone  else. 


TRAUMATIC  HEMORRHAGE   OVER  THE  THIRD  ANTE- 
RIOR   FRONTAL    CONVOLUTION;    OPERATION; 
REMOVAL;    RECOVERY;    REMARKS    ON 
PRESENT  STATUS  OF  BRAIN 
SURGERY.! 

By  William  C.  Krauss,  M.D., 

CONSULTING     NEUROLOGIST,    BUFFALO    GENERAL    HOSPITAL;     ATTENDING     NEUROLOGIST,    ERIE 

COUNTT,    EMERGENCY,    GERMAN    DEACONESS,   GERMAN,   AND  WOMAN'S    HOSPITALS', 

MEMBER    AMERICAN    NEUROLOGICAL   ASSOCIATION. 

The  surgical  invasion  of  the  brain  begun  so  auspiciously  under 
the  leadership  of  the  English  surgeons  Horsley  and  MacEwen, 
has  not  proven  so  successful  as  the  first  reports  seemed  to  indicate; 
nevertheless  immense  strides  have  been  taken  in  this  direction, 
and  beneficial  results  have  been  obtained  in  a  once  barren  and 
hopeless  field. 

1  Read  at  the  Ninety-eighth  Annual  Meeting  of  the  Medical  Society  of  the  State  of  New  York, 
January  26, 1904, 


394     KRAUss:  hemorrhage  over  frontal  convolution. 

Tumor,  abscess,  hemorrhage,  epilepsy,  microcephalus,  insanity, 
and  the  removal  of  the  Gasserian  ganglion  for  tic  douloureux  are 
the  indications  most  frequently  calling  for  surgical  intervention, 
and  the  trephine  has  become  an  all-important  agent  in  the  treat- 
ment of  these  various  lesions.  The  success  in  any  of  these  condi- 
tions depends  upon  (1)  an  accurate  diagnosis  made  early  in  the 
course  of  the  disease;  (2)  an  accessible  lesion  demanding  the 
minimum  of  brain  destruction;   (3)  a  faultless  surgical  technique. 

With  these  conditions  anticipated  and  overcome,  results  will 
follow  which  will  restore  to  brain  surgery  much  that  has  been  lost 
by  indiscriminate  surgical  meddling  which  marked  the  early  period 
of  this  procedure.  Up  to  January  1,  1903,  Starr^  found  in  medical 
literature  365  cases  of  brain  tumor  operated  on,  315  being  cerebral 
and  50  cerebellar,  with  the  following  results: 

Total.    Cerebral.    Cerebellar. 

Cases  in  which  the  tumor  was  \not  found    ....  Ill              91                 20 

Cases  in  which  the  tumor  was  found,  but  not  removed     .  27              21                  6 
Cases  in  which  the  tumor  was  removed  and  the  patient 

died 69             51                 8 

Cases  in  which  the  tumor  was  removed  and  the  patient 

recovered 168             152                  16 

Percentage  of  failures 38 

Percentage  of  deaths 16 

Percentage  of  recoveries 46 

These  figures  are  sufficient  to  give  confidence  and  to  stimulate 
further  efforts  in  this  direction. 

Woolsey,^  in  an  instructive  paper  on  the  surgery  of  cerebral  tumors, 
including  a.  table  of  101  cases  of  cerebral  tumors,  emphasizes  the 
following  conclusions:  1.  The  sphere  of  operation  for  cerebral 
tumors  may  be  and  has  been  extended  to  those  parts  of  the  cortex 
where  tumors  are  accessible  and  localizable — i.  e.,  to  the  prefrontal, 
parietal,  and  occipital  regions,  in  addition  to  the  motor  area.  2. 
The  prognosis,  both  immediate  and  remote,  is  as  good  or  even  better 
than  in  operations  for  malignant  growths  in  some  other  locations. 
3.  This  prognosis  has  improved  with  the  improvements  in  localiza- 
tion and  operative  technique,  and  with  the  limitation  of  the  radical 
operation  to  cases  accurately  localized.  4.  The  palliative  operation 
is  strongly  indicated  to  relieve  symptoms  where  localization  cannot 
be  accurately  made  or  the  tumor  cannot  be  removed.  The  explora- 
tory operation  is  contraindicated.  5.  Practically  all  circumscribed 
growths  of  moderate  size  are  suitable  for  operation.  6.  The  osteo- 
plastic method  should  be  employed  and  the  most  rapid  and  perfect 
technique  adopted  which  the  circumstances  allow. 

The  application  of  surgery  for  the  relief  of  traumatic  insanity 
and  traumatic  epilepsy  has  not  been  as  favorable  as  anticipated, 

1  Journal  of  Nervous  and  Mental  Disease,  July,  1903,  p.  398. 

-'  The  American  Journal  of  the  Medical  Sciences,  vol.  cxxvi.  p.  956. 
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and  operations  for  these  conditions  are  becoming  justly  less  and 
less.  In  33  cases  of  epilepsy  operated  on  at  the  Craig  Colony, 
Sonyea,  N.  Y.,  Dr.  Spratling^  noted  the  following  results: 

In  21  there  was  no  improvement  in  the  disease,  either  temporary 
or  permanent.  In  8  the  attacks  were  lessened  in  frequency  and 
severity,  the  operation  being  a  part  of  the  treatment  only.  In  3 
the  disease  was  much  worse  after  the  operation.  In  1  there  was 
apparent  recovery. 

The  writer  reported  a  case  of  traumatic  epilepsy^  operated  upon 
May  2,  1891,  with  freedom  from  attacks  for  twelve  months,  then 
recurrence.  A  second  operation  on  October  15,  1892,  with  freedom 
from  attacks  for  three  years;  a  third  operation  was  performed  in 
1895,  with  favorable  results  for  three  years,  and  finally  the  attacks 
becoming  again  so  frequent  a  fourth  operation  was  carried  out 
November  25,  1902,  and  the  patient  died  from  the  shock.  The 
opening  in  the  skull  measured  four  inches  in  diameter.  In  idiocy 
and  imbecility  with  microcephalus,  brain  surgery  has  been  most 
disappointing.  Starting  with  the  enthusiastic  report  of  Lannelongue 
in  1891,  the  early  reports  looked  favorable.  As  time  went  on  the 
successes  were  less  frequent  and  to-day  the  operation  is  rarely  per- 
formed except  where  there  is  simple  development  and  not  where 
extensive  lesions  exist  (Dana). 

Spratling'  presents  194  such  cases  in  the  paper  referred  to  under 
two  heads  in  condensed  form,  the  first  group  including  the  more 
immediate  results  in  111  cases,  with  the  following  results: 

Died  in  consequence  of  operation  or  soon  after      .       .       .       .  19  or  17  per  cent. 

Operated  on  with  no  result 25  or  22.5 

Operated  on  with  slight  result,  but  not  satisfactory      .       .       .  10  or    9 

Improved  in  stated  ways 24  or  21.5 

Improvement  without  reports  as  to  its  character  .       .       .       .  30  or  27 

No  reports  as  to  results  given  in  general 3  or    3 

The  second  group  of  83  cases  with  results  somewhat  more  perma- 
nent was  as  follows: 

Died 20  or  24  per  cent. 

Unimproved 54  or  65       " 

Improved 9  or  10%    " 

Lowenstein  voices,  perhaps,  the  popular  notion  regarding  this 
operation :  "  With  the  hypothesis  of  the  primary  synostosis  of  the . 
sutures  and  fontanelles  and  the  secondary  hindrance  of  brain 
development  stands  or  falls  the  right  of  Lannelongue's  operation. 
The  hypothesis  is  false  and  therefore  the  operation  is  not  a 
suitable  one.     Death  or  no  results  follow." 

The  Krause-Hartley  operation  for  the  removal  or  breaking  up 
of  the  Gasserian  ganglion  in  cases  of  obstinate  facial  neuralgia 

•  American  Journal  of  Insanity,  July,  1903,  p.  27, 

2  Buffalo  M  edical  Journal,  November,  1895.  '  Loc.  cit. 
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has  been  measurably  successful  and  continues  to  receive  attention. 
Two  cases  recently  presented  before  the  Buffalo  Academy  of  Medi- 
cine by  Drs.  Marcel  Hartwig  and  William  C.  Phelps  were  entirely 
relieved  of  their  torture  by  this  operation. 

Perhaps  the  most  favorable  field  for  the  trephine  is  in  cases  of 
subdural  hemorrhages  due  to  traumatism  or  to  spontaneous  rup- 
tures during  violent  spasmodic  seizures,  as  in  whooping-cough. 
These  hemorrhages,  whether  extradural,  subdural,  or  cortical, 
fall  within  the  jurisdiction  of  the  surgeon,  and  as  a  rule,  if  operated 
upon  early,  give  very  gratifying  results.  Whether  or  not  these 
hemorrhages  would  absorb  without  operation  depends  upon  the 
extent  and  source  of  the  hemorrhage;  the  surgeon  no  doubt  in  some 
cases  does  no  more  than  hasten  what  would  naturally  have  occurred. 

Success  in  cases  of  hemorrhage,  as  in  brain  tumors,  also  depends 
upon  an  early  diagnosis,  a  correct  localization,  and  a  faultless  surgi- 
cal technique.  The  following  case  of  contre-coup  hemorrhage  due 
to  traumatism  is  deserving  of  publication,  and  resembles  in  some 
respects  the  case  reported  by  Starr  in  Brain  Surgery,  1893,  p.  161. 
As  in  that  case,  so"  in  the  one  to  be  reported,  a  complete  recovery 
followed  the  removal  of  the  clot. 

L.  B.,  male,  aged  sixty-two  years;  height,  five  feet  eight  inches; 
weight  before  accident,  two  hundred  and  two  pounds;  constitution 
strong,  vigorous;  heavily  built  man.  He  had  always  enjoyed  the 
best  of  health,  had  never  contracted  syphilis,  but  for  years  had 
been  moderately  addicted  to  the  use  of  liquor." 

On  Monday  evening,  August  10,  1903,  at  about  7.30  o'clock, 
while  trying  to  pass  from  the  rear  platform  of  an  open  trolley  car 
along  the  running  board  to  a  seat,  he  stumbled  against  the  wheel 
guard  and  was  precipitated  to  the  pavement.  The  car  was  running 
at  a  speed  of  perhaps  five  miles  per  hour,  and  he  struck  the  asphalt 
pavement  on  the  right  side  of  the  head,  over  the  region  of  the  right 
eye,  and  in  trying  to  save  himself  struck  on  his  right  shoulder  and 
right  hand.  As  a  result  of  the  fall  he  was  somewhat  stunned,  but 
declared  to  Dr.  Pfohl,  who  was  on  the  car,  that  he  was  "all  right" 
and  not  injured  to  any  extent.  He  was  driven  to  his  home  accom- 
panied by  the  doctor,  who  found  the  following  condition: 

The  right  eye  was  greatly  swollen  and  discolored;  the  upper 
eyelid  stuck  out  like  a  cup;  the  conjunctiva  was  greatly  ecchy- 
mosed,  overlapping  the  cornea,  and  the  eye  was  practically  closed 
by  the  effusion.  The  right  shoulder  was  bruised  and  discolored, 
and  one  of  the  metacarpal  bones  of  the  right  hand  was  fractured. 
He  complained  of  great  pain  over  the  occiput  during  the  night, 
of  such  intensity  that  the  neighbors  were  disturbed  by  his  cries 
and  groans.  He  had  eaten  a  hearty  supper  that  evening  and  vomited 
at  intervals  throughout  the  night. 

The  following  day,  Tuesday,  he  was  more  or  less  under  the 
influence  of  narcotics,  but  vomited  occasionally.     He  conversed 
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with  his  wife  and  daughters  on  various  topics  and  appeared  to  be 
recovering  rapidly  from  the  fall.  His  son,  a  careful  observer,  visited 
him  at  noon  on  Tuesday,  and  with  the  exception  of  the  discolora- 
tion noticed  nothing  wrong  about  him.  He  talked  about  the  acci- 
dent and  business  matters,  and  when  asked  if  his  employes  should 
be  notified  said,  "No,  I  will  be  out  in  a  few  days."  At  11  o'clock 
that  night  he  was  sitting  up  with  his  family,  reading  the  newspaper 
and  engaged  in  general  conversation.  He  slept  fairly  well  Tuesday 
night. 

On  Wednesday  morning,  August  12th,  at  6  o'clock,  his  wife 
approached  his  bed  and  asked  if  there  was  anything  he  wanted,  to 
which  he  made  an  unintelligible  reply.  Thinking  he  was  jesting 
his  wife  asked,  "What  language  are  you  talking,  Italian  or  Polish?" 
He  evidently  did  not  recognize  her,  but  kept  on  jabbering  in  an 
unintelligible  and  incoherent  manner.  To  his  sister,  who  visited 
him  this  morning,  he  said,  "Hello,  Clara!"  very  plainly,  then  jab- 
bered for  some  seconds. 

Wednesday  noon  his  son  called  again,  and  to  the  question  how 
he  felt  replied,  quite  distinctly,  "All  right."  On  attempting  further 
conversation  with  the  father  the  son  noticed  that  the  first  two  or 
three  words  of  a  sentence  would  be  distinctly  spoken  and  the  remain- 
ing words  would  be  an  unintelligible  jumble,  as  if  spoken  in  a  strange 
language.  As  time  went  on  the  distinctly  spoken  words  became 
less  and  less  and  conversation  was  stopped.  During  the  day  he 
grew  more  confused;  became  partially  unmanageable;  insisted  on 
going  to  the  toilet  room ;  refused  all  nourishment ;  left  the  bed  several 
times,  and  tried  to  clothe  himself.  Being  a  strong,  powerful  man, 
he  was  unopposed  in  his  desires  and  actions.  He  did  not  com- 
plain of  any  headache  and  had  not  vomited  this  day.  The  case 
having  assumed  a  more  serious  aspect,  Dr.  Marcel  Hartwig  was 
called  into  consultation.  The  following  day,  Thursday,  August 
13th,  I  was  asked  to  meet  Drs.  Pfohl  and  Hartwig  in  consulta- 
tion. 

The  patient  was  in  bed,  but  during  my  stay  at  the  house  arose 
twice  and,  slightly  assisted,  went  to  the  toilet  room  at  the  other  end 
of  the  house.  He  did  not  show  any  peculiarity  of  gait,  did  not 
stagger  nor  go  sideways,  and  did  not  fatigue  perceptibly  by  the 
exertion.  He  would  not  use  the  bed-pan,  and  although  recognizing 
the  danger  of  further  hemorrhage,  still  we  did  not  deem  it  wise  to 
force  matters  with  him. 

His  face  was  badly  disfigured  and  discolored,  especially  about 
the  region  of  the  right  orbit.  He  did  not  seem  to  know  me  or  to 
appreciate  his  surroundings.  He  was  stuporous,  breathing  heavily, 
his  cheeks  ballooning  in  expiration,  and  only  with  difficulty  was 
his  attention  riveted  for  a  few  moments.  He  did  not  reply  to  ques- 
tions put  to  him,  and  only  once  did  he  mutter  something  in  reply 
to  Dr.  Hartwig. 
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There  was  no  paralysis  of  the  facial  muscles,  or  of  the  arms  or 
legs;  neither  was  there  any  tremor  or  twitching  of  any  of  these 
muscles.  Pupils  equal  and  react  to  light.  The  tendon  reflexes  and 
deep  reflexes  were  normal,  and  no  disturbance  of  sensation. 

The  pulse  was  72,  temperature  98.5°  F.,  and  respiration  20. 
The  following  day,  Friday,  found  him  in  practically  the  same  con- 
dition, perhaps  somewhat  more  stuporous  and  a  temperature  of 
100f°  F.  in  the  morning  and  101|°  F.  at  6.30  p.m.  He  drank 
milk  and  water  freely,  and  did  not  complain  of  headache.  Early 
in  the  evening  his  son  noticed  a  slight  tremor  of  the  chin  and  later 
on  the  family  observed  that  at  frequent  intervals  he  would  without 
moving  his  head  slowly  turn  his  eyes  toward  the  right.  They  think- 
ing he  was  annoyed  by  a  picture  on  the  wall  removed  it,  but  it  had 
no  effect  on  the  patient.  At  times  his  lips  trembled  and  he  uttered 
a  cry  like  "mum,  mum,  mum."  The  nurse  had  been  instructed 
to  watch  the  right  arm  carefully  for  twitchings  or  contractions  and 
to  report  at  once  their  appearance. 

At  10.40  Saturday  morning  the  nurse  noticed  that  the  patient 
would  have  convulsive  seizures  of  the  right  side  of  the  face  instead 
of  the  arm,  becoming  more  and  more  frequent,  and  at  once  tele- 
phoned for  the  physicians.  Arriving  at  the  house  I  found  Drs. 
Hartwig  and  Pfohl,  who  had  been  eye-witnesses  to  several  of  these 
attacks,  and  it  was  not  long  before  another  one  made  its  appearance. 

The  patient  was  lying  on  his  back  quietly,  then  slowly  moved  his 
head  slightly  toward  the  right.  The  eyeballs  in  turn  moved  toward 
the  right  and  then  the  eyelids  were  closed.  This  spasmodic  action 
lasted  but  a  few  seconds  and  was  followed  by  a  series  of  clonic 
convulsions.  The  forehead  was  not  involved  except  by  transmis- 
sion. The  whole  right  face  moved  up  and  down  convulsively;  the 
mouth  was  drawn  to  the  right,  and  the  jaw  worked  in  unison  with 
the  face.  A  peculiar  sound  was  made  by  the  working  of  the  lips, 
as  if  smacking,  and  the  tongue  could  be  seen  between  the  teeth 
jerking  and  pointing  toward  the  right.  The  right  pupil  was  dilated, 
but  as  the  left  eye  had  been  atropinized  the  day  before  no  compari- 
son of  the  two  pupils  could  be  made. 

Following  the  clonic  seizure,  which  lasted  perhaps  thirty  seconds, 
the  patient  resumed  his  normal  appearance  and  breathed  heavily 
for  a  few  moments.  There  was  no  involvement  of  the  right  arm 
or  leg,  no  foaming  at  the  mouth,  and  no  involuntary  urination. 

It  was  now  definitely  decided  to  urge  upon  the  family  the  neces- 
sity of  an  immediate  operation.  Consent  having  been  willingly 
given,  it  was  decided  to  operate  at  3  o'clock  that  afternoon.  While 
this  conversation  was  going  on  in  the  sick-room,  unfortunately  the 
patient  overheard  and  understood  its  full  import,  as  he  was  seen 
to  cry,  and  sobbed  for  some  time.  He  assisted  in  dressing  himself, 
and  on  looking  out  of  the  window  and  seeing  the  ambulance  before 
the  house,  said  very  plainly,  and  distinctly,  "  No  hospital  for  me." 
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He  was  greatly  agitated  and  aroused  and  fought  all  efforts  to  go. 
A  carriage  was  thereupon  ordered  and  it  was  thought  he  might  be 
induced  to  enter  under  the  guise  of  going  for  a  drive;  but  he  waved 
his  hand  and  said  again,  very  distinctly,  but  pitifully,  so  that  all  in 
his  vicinity  could  hear  him,  "You  can't  fool  me."  He  was  then 
forcibly  picked  up,  carried  into  the  ambulance,  and  hurriedly 
driven  to  the  German  Hospital. 

Surgical  Report  by  Dr.  Marcel  Hartwig. 

Concerning  the  surgical  features  of  this  interesting  case,  which 
is  the  second  in  my  experience,  there  is  not  much  to  be  said.  Contre- 
coup  bleedings  are  frequently  due  to  ruptures  of  the  arteria  menin- 
gea  media  or  its  branches.  In  this  case  I  could  not  establish  this 
fact,  although  the  quantity  of  blood  clots  between  pia  and  dura 
amounted  to  about  three  teaspoonfuls,  and  the  flow  of  subdermal 
blood  was  considerable.  We  have,  therefore,  to  conclude  that 
some  venae  communicantes  were  torn,  the  surface  of  the  brain 
itself  looking  too  good  in  the  trephine  opening  to  believe  that  a 
rupture  of  the  brain  itself  should  have  existed  in  the  covered  neigh- 
borhood. Drainage  by  two  catgut  loops,  one  forward  and  one  back- 
ward, inserted  respectively  one  and  two  inches  deep,  was  suflBcient  to 
take  care  of  the  leakage  after  the  trephining.  A  fissure  in  the  bone 
was  not  discovered.  HeaUng  under  the  first  dressing.  The  dura 
was  partly  united  by  catgut.  The  thinned  catgut  strands  were 
withdrawn  on  the  fifth  day.  Two  convulsive  seizures  of  light  type 
occurred  the  first  night,  not  to  appear  again.  The  skilled  assistance 
of  Dr.  H.  J.  Waterman,  of  New  York,  was  my  pleasant  privilege 
to  have  oij  this  occasion. 

Following  the  operation  he  had  no  spasm  until  10.50  p.m.,  when 
the  usual  convulsive  seizure  appeared.  This  was  followed  by 
another  seizure  at  12.30  a.m.  and  1.25  a.m.  Sunday.  His  pulse 
during  the  night  ranged  from  72  to  90,  temperature  from  103° 
to  104°  F.  He  muttered  unintelligibly  during  the  night,  was  rest- 
less, passed  urine  involuntarily,  and  tried  to  tear  off  bandages. 
During  the  night  from  Sunday  to  Monday  he  uttered  many  intelli- 
gible words,  as,  "I  must  go  down  to  the  store,"  and  concerning 
business  matters.  He  made  many  motions  about  giving  out  and 
receiving  money;  imagined  he  was  smoking,  going  through  the 
motions  of  putting  the  right  hand  to  his  lips  and  then  knocking  off 
the  ashes  from  cigars.  The  hospital  physician  noticed  some  twitch- 
ing and  blinking  of  the  right  eye,  with  some  involvement  of  the 
face  and  chin  of  the  right  side.  These  attacks  were  very  sUght 
and  lasted  only  a  few  seconds.  These  light  seizures,  it  may  here 
be  stated,  were  the  last  to  be  observed,  occurring  about  forty-eight 
hours  after  the  operation. 
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Pulse  on  Monday,  August  17th,  ranged  from  76  to  88,  tempera- 
ture from  102°  to  103°  F.  On  Tuesday,  the  18th,  he  spoke  at 
times  very  plainly,  calling  for  his  children  and  talking  at  random 
about  his  business  affairs. 

Wednesday,  August  19th,  the  dressings  were  changed  by  Dr. 
Hartwig  and  showed  slight  staining  with  cerebrospinal  fluid.  No 
further  hemorrhage  had  taken  place.  The  wound  was  healing 
rapidly  by  first  intention,  and  with  the  exception  of  a  semistuporous 
condition  at  times,  the  patient  was  progressing  satisfactorily.  On 
being  roused  he  answered  questions  plainly.  For  instance  he  said, 
"I  want  a  drink  of  cold  water,"  "I  am  tired."  He  asked  what 
time  it  was,  and  when  told  it  was  8  o'clock,  said,  "I  want  to  go  to 
breakfast."  Pulse  to-day  ranged  from  80  to  94,  temperature  from 
101°  to  101|°  F. 

On  Thursday,  August  20th,  he  gave  his  name  and  address  cor- 
rectly, spelling  his  name,  and  spoke  quite  audibly  on  being  ques- 
tioned. A  mild  delirium  comes  over  him  frequently  during  the 
day,  characterized  by  incoherent  language  about  his  business 
affairs,  tearing  off  bandages,  and  escaping  into  the  corridors.  At 
night  he  imagines  people  looking  in  through  the  window.  Thinks 
he  is  under  arrest  and  offers  to  settle.  He  becomes  very  restless 
and  is  with  difficulty  quieted. 

On  August  27th  the  wound  had  thoroughly  healed,  the  tempera- 
ture had  fallen  to  99°  F.,  pulse  72  to  75,  and  urination  ceased  to  be 
involuntary.  A  decided  general  improvement  had  taken  place  in 
his  general  condition,  the  delirium  had  passed  away,  and  all  irregu- 
larity of  speech  had  ceased. 

On  September  2d,  4.30  p.m.,  the  nurse  reported  as  follows:  "For 
the  first  time  as  the  newspaper  was  lying  on  the  sofa,  the  patient 
reached  out  and  took  it.  He  opened  it  and  read  aloud  from  the 
first  page  as  correctly  and  as  good  as  one  could  ask  without  glasses." 

He  wrote  some  short  letters  on  September  5th,  and  on  the  9th 
accompanied  his  wife  to  the  street  car. 

On  September  12th  he  was  dismissed — cured.  His  urine  during 
his  stay  at  the  hospital  contained  a  small  amount  of  albumin. 

September  15,  1903,  accompanied  by  his  nurse,  he  reported  at 
my  office,  when  I  made  the  following  examination:  The  flap  on 
the  left  side  of  the  head  has  healed  perfectly.  It  is  two  inches  wide 
at  the  base  and  two  inches  long.  The  rounded  apex  is  three  and  a 
quarter  inches  above  the  external  auditory  meatus.  The  distance 
from  the  upper  incision  to  the  external  auditory  meatus  is  three 
and  three-eighths  inches.  The  pupils  are  equal,  react  to  light  and 
accommodation;  the  fundi  are  normal;  papillae  not  inflamed. 
The  two  sides  of  the  face  are  symmetrical  and  functionate  equally; 
tongue  when  protruded  shows  no  deviation  and  the  uvula  hangs 
straight.  There  is  no  perceptible  change  in  the  character  or  volume 
of  his  voice,  and  he  says  that  friends  to-day  recognized  his  voice  over 
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the  telephone  without  knowing  beforehand  who  was  at  the  phone. 
There  is  no  difference  between  the  sensation  of  both  facial  halves. 
A  mental  pecuHarity  still  present  is  his  inabihty  to  remember 
names.  He  forgets  name  of  nurse,  of  the  firms  with  whom  he  trans- 
acts business,  and  of  old  acquaintances.  He  complains  of  pain 
over  and  about  the  seat  of  the  wound,  commencing  over  the  left  eye 
and  traveUing  backward  beyond  the  scar.  He  says  that  before  the 
operation  he  was  very  near-sighted,  now  is  much  better  in  regard 
to  vision,  and  can  see  to  read  names  across  the  street.    The  nurse 


Fig.  1. 


Fig.  2. 


Fig.  1.— Showing  the  outlines  of  scalp  wound  and  depression  of  skull  caused  by  trephine 
opening,  one  month  after  operation. 
Fig.  2.— Showing  trephine  opening  and  underlying  brain  convolutions. 


was  retained  for  two  weeks,  during  which  time  the  patient's  memory 
returned  to  its  normal,  and  he  began  his  ordinary  routine  work  the 
forepart  of  October,  1903.^ 

The  case  is  a  remarkable  one  in  many  respects.  That  a  basilar 
fracture  of  the  skull  did  not  follow  the  heavy  blow  of  his  head  on 
the  pavement  is  unusual.  Severe  concussion  of  the  brain  did  not 
even  follow,  as  he  was  not  rendered  unconscious,  and  said  after 
being  picked  up,  "Oh,  I  am  not  hurt  much."  The  pain  and  attacks 
of  vomiting  the  following  day  were  the  only  evidence  of  any  cerebral 

1  June  16, 1904,  patient  Is  in  every  respect  in  same  good  health  as  before  the  accident. 
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injury,  and  were  it  not  for  his  contused  eye  and  face  he  would  have 
been  at  his  business  on  Tuesday,  August  11th.  What  happened 
was  a  small  localized  hemorrhage  of  the  brain  membranes  on  the 
side  of  the  head  opposite  to  the  infliction  of  the  blow,  commonly 
known  as  contre-cowp  hemorrhage.  This  occurred  immediately 
over  the  cap  of  Broca,  third  anterior  frontal  convolution  of  left 
hemisphere.  The  hemorrhage  was  slowly  progressive,  as  no  diffi- 
culty of  speech  was  noticed  until  some  sixty  hours  after  the  injury, 
producing  symptoms  of  aphasia  and  paraphasia.  The  extension 
of  the  hemorrhage  backward  and  downward,  involving  the  facial 
centre,  was  no  doubt  due  to  the  gravity  owing  to  patient's  recum- 
bent position.  The  vessel  injured  was  undoubtedly  a  small  vein 
of  the  pia,  situated  perhaps  just  anterior  to  the  speech  centre,  and 
not  producing  localizing  symptoms  until  involvement  by  pressure 
of  the  neighboring  brain  cortex.  The  slowly  on-coming  procession 
of  symptoms  would  vouch  for  this  conclusion,  as  headache  and 
vomiting  the  second  day,  aphasia  and  paraphasia  the  third  day, 
and  facial  epilepsy  of  the  Jacksonian  type  on  the  fourth  day  after 
the  injury.  Whether  the  arm  and  other  centre  would  have  become 
involved  later  is  questionable.  As  the  dressings  on  the  fourth  day 
after  the  operation  showed  no  blood  stains,  only  those  of  cerebro- 
spinal fluid,  it  is  safe  to  assume  that  the  pressure  of  the  clot  upon 
the  injured  vessel  was  sufficient  to  stay  further  hemorrhage,  and  that 
no  other  centres  were  liable  to  compression.  The  diagnosis  of 
hysteria  was  not  to  be  totally  disregarded. 

The  tardy  appearance  of  symptoms  after  a  railway  injury,  peculiar 
behavior  of  patient,  his  inability  to  converse  or  even  to  utter  intelli- 
gible words  from  Wednesday  night  until  he  saw  the  ambulance  in 
front  of  door,  and  then  distinctly  saying,  "No  hospital  for  me,"  and 
"You  can't  fool  me,"  could  all  be  easily  regarded  with  suspicion, 
and  the  diagnosis  of  hysteria  was  never  wholly  lost  sight  of  until 
the  appearance  of  the  facial  epilepsy  of  the  right  side.  This  fact, 
coupled  with  the  aphasia,  showing  successive  involvement  of  neigh- 
boring brain  centres  of  the  left  hemisphere,  was  absolutely  conclu- 
sive and  made  the  diagnosis  unconditional.  The  finding  of  the  clot 
with  small  loss  of  the  calvarium,  its  speedy  removal,  the  hasty  heal- 
ing of  the  wound,  absence  of  all  sepsis,  and  complete  restoration  of 
the  patient  to  perfect  health,  all  within  a  few  weeks,  show  surgical 
skill  of  marked  degree. 
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THE  ADAMS-STOKES  SYMPTOM-COMPLEX,  WITH 
REPORT  OF  A  CASE.' 

By  Clarence  Quinan,  M.D., 

INSTRUCTOR    IN    MEDICIN£,   MEDICAL   DEPARTMENT,    DNIVER8ITY    OF    CALIFORNIA;   RESEARCH 
SCHOLAR  OF  THE   ROCKEFELLER-  INSTITUTE    FOR    MEDICAL   RESEARCH. 

In  1893  Huchard  proposed  the  name  Adams-Stokes  disease  for  a 
remarkable  symptom-complex  characterized  by  temporary  or  per- 
manent bradycardia,  loss  of  consciousness,  together  with  apoplectic 
or  epileptiform  seizures.  According  to  him  the  condition  is  usually 
if  not  exclusively  encountered  in  individuals  of  advanced  years,  and 
is  indicative  of  arteriosclerosis  of  the  cardiobulbar  type. 

The  first  authentic  case  was  reported  by  Adams  in  1827,  but 
those  of  Stokes,  published  in  the  early  fifties,  were  better  described 
and  have  been  more  frequently  cited.  A  long  interval  elapsed 
before  the  observations  of  these  earlier  writers  were  accorded  proper 
recognition,  though  other  cUnicians  reported  cases  from  time  to 
time  that  were  similar  in  every  essential  point.  Among  the  more 
important  contributions  of  this  period  are  the  papers  of  Cornil  (1875) 
and  Handfield  Jones  (1876).  Both  of  these  authors  accurately  out- 
lined the  pecuUar  symptom  group  and  described  cases  that  undoubt- 
edly must  be  included  in  the  same  category  with  those  of  Adams 
and  Stokes. 

It  was  not  until  after  Huchard  had  suggested  a  definite  patho- 
logical basis  for  the  complex  that  it  was  submitted  to  critical  analy- 
sis, and  some  years  passed  before  it  was  accepted  as  a  distinct 
clinical  entity.  Case  reports  of  more  or  less  interest  appeared  in 
considerable  numbers  at  this  time,  and  we  find  casual  mention  of 
the  condition  in  the  text-books  of  Balfour  (1894)  and  Edgren  (1898). 
In  1899  a  valuable  paper  was  published  by  His  in  which  he  described 
for  the  first  time  chnically  the  unusual  complication  known  as 
blocked  heart  or  atrioventricular  allorhythmia.  In  1901  August 
Hoffmann  considered  the  neuroses  of  the  heart  and  bloodvessels  of 
sufficient  importance  to  justify  separate  consideration.  His  treatise 
on  the  subject  was  shortly  followed  by  those  of  Cassirer  and  Ludwig 
Krehl.  We  are  indebted  to  these  authors  for  the  systematic  pres- 
entation of  the  neuroses  of  the  heart,  including  the  Adams-Stokes 
complex ;  however,  it  is  necessary  to  supplement  their  statements  by 
reference  to  the  very  able  reports  that  have  appeared  since,  espe- 
cially those  of  Luce  (1902),  Jaquet  (1902),  Lewy  (1902),  and  Osier 
(1903).  A  fair  idea  of  the  general  literature  of  the  subject  may  be 
obtained  from  the  painstaking  review  recently  compiled  by  Edes 
(1901). 

•  Read  before  the  California  Academy  of  Medicine,  March  22, 1904. 

VOL.  128,  NO.  3— SEPTEMBER,  1904.  27 


404        quinan:  the  adams-stokes  symptom-complex. 

It  is  proper  to  call  attention  at  this  point  to  the  important  services 
rendered  in  the  development  of  functional  heart  diagnosis  by  von 
Basch,  to  whom  we  owe  the  sphygmomanometer.  Mention  should 
also  be  made  of  Schott,  Graupner,  and  of  A.  Smith,  who  have  done 
much  to  perfect  mechanical  methods  for  the  determination  of  the 
driving  energy  of  the  heart,  and  who  have  thereby  aided  materially 
in  the  investigation  of  the  neuroses. 

Etiology,  A  pulse  rate  under  sixty  is  usually  considered  patho- 
logical, though  Huchard  states  in  his  classification  of  the  brady- 
cardias that  it  is  normally  slow  in  some  individuals.  Napoleon  is 
said  to  have  had  a  pulse  rate  of  40,  but  there  is  reason  to  believe, 
from  the  statements  of  Corvisart,  that  he  was  subject  at  times  to 
pecuHar  seizures  which  have  never  been  fully  described.  Brady- 
cardia may  be  induced  experimentally  by  irritation  of  the  pneumo- 
gastric  nerve,  compression  of  the  carotids,  or  by  a  rise  of  arterial 
pressure.  It  may  at  times  be  observed  after  childbirth  and  during 
the  period  of  convalescence  from  acute  articular  rheumatism  and 
a  number  of  the  infections,  Schuster  (1896),  for  example,  describes 
a  case  in  a  child  of  four  after  an  attack  of  acute  articular  rheuma- 
tism, with  a  pulse  rate  varying  from  35  to  130,  The  respiration  was 
slow  and  irregular,  and  there  were  profuse  sweats  after  each  period 
of  bradycardia.  The  case  was  probably  one  of  acute  myocarditis. 
Bradycardia  may  be  caused  by  certain  of  the  inorganic  or  organic 
poisons,  and  not  infrequently  is  present  in  certain  autointoxications, 
as,  for  example,  in  retention  of  bile  salts  without  icterus  (Branden- 
berg,  1903),  and  in  the  course  of  a  number  of  morbid  gastrointesti- 
nal hydrolyses.  Slow  pulse  may  occur  in  neurasthenia,  hysteria, 
epilepsy,  melancholia,  amyotrophic  lateral  sclerosis,  and  tabes,  but 
in  none  of  these  diverse  conditions  is  the  true  clinical  picture  of 
the  Adams-Stokes  disease  fully  developed. 

The  Adams-Stokes  complex  most  commonly  occurs  after  middle 
life.  It  is  rarely  seen  before  the  third  decade.  Of  the  twenty-five 
cases  that  I  have  analyzed,  76  per  cent,  were  over  fifty  years  of  age. 
Males  are  more  frequently  affected  than  females,  the  ratio  being 
nearly  three  to  one.  SyphiHs  may  be  a  contributing  factor,  but 
was  present  in  only  two  cases.  Curtin  (1903)  has  noted  brady- 
cardia with  convulsions  after  excessive  use  of  tobacco.  Alcohol 
appears  to  have  a  definite  causal  relation.  In  a  few  instances  a  life 
of  exposure  seemed  to  predispose,  but  this  factor  cannot  be  empha- 
sized. In  the  cases  of  Balfour  and  von  Schrotter  traumatism 
seemingly  played  a  part.  The  typical  complex  may  be  associated 
occasionally  with  sclerosis  of  the  bulbar  vessels  and  attendant 
anaemia  of  the  vagus  centre,  or  parenchymatous  changes  may  be 
found  in  the  peripheral  filaments  of  this  nerve.  Abortive  forms  are 
met  with  in  individuals  of  neuropathic  tendency.  In  this  group 
belong  the  peculiar  attacks  of  temporary  bradycardia  with  dizziness, 
partial  loss  of  consciousness,  or  of  transient  weakness  of  the  extrem- 
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ities  sometimes  seen  in  neurasthenic  or  hysterical  patients  after 
periods  of  emotional  excitement.  These  cases,  as  a  rule,  have  a 
labile  circulation  and  yield  definite  evidence  of  vasomotor  insta- 
bility. 

Morbid  Anatomy.  The  post-mortem  findings  are  inconstant. 
Anatomical  lesions  of  the  heart  and  bloodvessels  are  relatively 
frequent.  Artery  degeneration  may  be  widespread,  but  it  is  more 
common  to  find  regional  sclerosis.  The  fallacies  that  beset  con- 
clusions based  upon  macroscopic  observation  alone  are  clearly 
shown  by  the  very  thorough  studies  of  Luce  (1902).  This  author 
noted  acute  diffuse  parenchymatous  vagus  neuritis  with  total  disap- 
pearance of  the  axis-cylinder  processes  at  many  points,  although  at 
autopsy  both  vagi  were  regarded  as  normal,  and  nothing  patho- 
logical was  found  in  the  medulla  oblongata  or  the  vagus  centres. 
The  arteries  at  the  base  of  the  brain  sometimes  present  gross  degen- 
erative changes,  but  tliis  is  rather  the  exception  than  the  rule.  In 
the  absence  of  accurate  histological  data,  the  greater  part  of  the 
pathological  reports  at  present  available  must  be  regarded  with 
distrust.  Undoubtedly  in  many  instances  essential  changes  in  the 
peripheral  vagi  have  been  entirely  overlooked. 

Among  the  conditions  affecting  the  heart  itself  those  due  to  inter- 
ference with  its  blood  supply  are  most  important.  Sclerotic  changes 
in  the  coronary  vessels  are  frequently  though  by  no  means  invariably 
present.  Partial  occlusion  of  one  or  both  vessels  may  occur  as  the 
result  of  calcareous  deposits  at  their  points  of  origin.  In  one  case, 
that  of  Sendler  (1892),  the  vessel  was  partially  occluded  by  the 
pressure  of  a  primary  fibroma  of  the  heart. 

In  uncomplicated  cases  the  heart  is  often  not  enlarged.  Frag- 
mentation of  the  muscle  of  the  left  ventricle  has  been  reported,  but 
in  every  instance  must  be  regarded  as  an  artefact.  Fatty  degen- 
eration of  the  heart  is  not  constantly  present,  as  Friedreich  thought, 
though  it  is  common  to  find  areas  of  fatty  or  fibrous  myocarditis. 
The  valves  are  often  found  intact  in  cases  that  had  pronounced 
murmurs  during  life  and  gave  every  evidence  clinically  of  extensive 
valvular  disease.  There  may  be  imperfect  alignment  of  the  aortic 
segments,  however,  due  to  the  presence  of  sclerotic  nodules.  In 
the  remarkable  case  reported  by  Luce  there  was  a  primary  round- 
celled  sarcoma  of  the  heart  of  the  size  of  a  hazelnut  situated  in  the 
right  ventricle,  which  partially  invaded  both  the  aortic  and  pulmonic 
orifices  and  gave  rise  to  true  bilateral  obturating  stenosis.  As  a 
rule  there  are  no  characteristic  changes  in  the  abdominal  organs. 
The  kidneys  may  be  quite  normal.  Hoffmann  (1901)  quotes  two 
cases  of  exceptional  interest:  that  of  Holberton,  in  which  there 
were  found  narrowing  of  the  occipital  foramina,  together  with 
parenchymatous  changes  in  the  vagi  and  the  superior  cervical 
ganglion,  and  Lupine's  case,  due  to  compression  of  the  pons  and 
medulla. 
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Symptoms.  Bradycardia,  either  permanent  or  recurrent,  is 
always  present,  accompanied  at  irregular  intervals  by  central 
nervous  manifestations  that  are  characteristic.  The  typical  seizure 
may  be  preceded  by  a  definite  aura:  sensations  of  weight  and 
uneasiness  in  the  epigastric  region,  or  a  sudden  rush  of  blood  to  the 
head  or  extremities,  are  the  more  common.  Stokes'  patient  was 
able  to  avert  an  impending  attack  by  dropping  on  his  hands  and 
knees  and  holding  his  head  down.  Balfour  mentions  a  parallel 
instance.  His  patient  was  able  on  one  occasion  to  accomplish  the 
same  purpose  while  out  walking  by  lying  down  in  the  road.  In  the 
fully  developed  attack  there  is  sudden  loss  of  consciousness  lasting 
from  a  few  seconds  to  hours,  but  usually  of  momentary  duration. 
The  patient  falls;  convulsive  movements  of  the  extremities  ensue; 
the  pupils  are  dilated ;  the  respirations  stertorous  and  at  times  of  the 
Cheyne-Stokes  type.  The  pulse  rate  is  invariably  diminished,  and 
counts  of  20  and  under  are  not  uncommon.  In  one  case  a  rate 
of  5  was  noted.  There  may  even  be  gradual  extinction  of  the 
radial  pulse,  with  temporary  cessation  of  heart  action.  In  my  case 
no  pulse  could  be  detected  at  the  wrist  during  the  attack.  Various 
authorities  claim  to  have  heard  indistinct  tones  or  murmurs  over 
the  prsecordia  in  the  period  of  suspended  activity.  Hoffmann 
states  that  with  the  radiograph  he  was  able  to  detect  movements  of 
the  auricles  while  the  ventricles  were  at  rest.  All  attempts  on  my 
part  to  verify  this  observation  were  wholly  fruitless  owing  to  the 
impossibihty  of  controlling  the  position  of  the  patient  during  the 
convulsive  phase. 

The  initial  attack  is  usually  of  sudden  onset  and  may  affect  an 
individual  apparently  in  good  health.  In  other  instances  there  is 
an  antecedent  history  of  occasional  dizzy  spells  extending  over  a 
considerable  period.  These  prodromal  attacks  are,  as  a  rule,  of 
transitory  nature  and  cause  no  particular  inconvenience  or  appre- 
hension. Once  established,  they  tend  to  increase  in  frequency, 
though  well-directed  treatment  will  often  give  relief  and  even  com- 
parative immunity  for  some  time.  The  attacks  are  subject  to 
extraordinary  variations  both  as  regards  frequency  and  severity. 
There  may  be  several  in  the  course  of  a  day  and  then  none  for  a 
week  or  more.  Again,  the  seizures  may  be  of  hourly  occurrence 
and  lead  rapidly  to  a  fatal  issue.  I  have  frequently  seen  five  or 
more  in  the  course  of  an  hour.  His's  patient  had  143  in  a  single  day. 
The  exciting  causes  are  indefinite,  but  it  is  certain  that  psychical 
factors  play  a  much  more  important  part  than  is  generally  stated. 
As  a  rule  these  patients  are  profoundly  responsive  to  changes  of 
environment,  and  under  stress  of  emotional  excitement  may  have 
frequently  repeated  seizures.  In  the  milder  attacks  consciousness 
may  be  partially  preserved  and  the  patient  able  to  maintain  his 
balance  by  grasping  near-by  objects.  In  others  loss  of  consciousness 
is  absolute.     Muscle  movements  set  in,  varying  in  intensity  from 
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fibrillary  twitchings  to  the  most  powerful  convulsions,  and  the 
patient  finally  recovers  consciousness  to  find  himself  in  the  prone 
position  with  no  definite  idea  of  what  has  happened.  As  a  rule 
there  are  no  serious  after-effects,  and  the  general  health  in  the  free 
period  is  unimpaired. 

Evidence  of  vasomotor  unrest  is  seldom  lacking.  Extreme 
pallor  of  the  face,  alternate  blanching  or  reddening,  coldness  of  the 
extremities,  and  drenching  sweats  after  the  attacks  are  the  most 
common  signs.  It  is  difficult  to  escape  the  conviction  that  vaso- 
motor disturbances  initiate  the  attack  in  a  large  number  of  cases. 
Both  Ortner  (1903)  and  Jaquet  emphasize  this  point.  This  is  less 
true  of  those  cases  that  exhibit  permanent  vagus  overaction  than  of 
the  larger  group  of  recurrent  bradycardias  which  usually  are  of 
labile  type  and  frequently  have  pulse  rates  above  normal  in  the 
interval  between  attacks.  It  is  in  this  latter  class  that  the  vaso- 
motor influence  is  the  more  marked. 

Certain  anomalies  of  the  circulation  are  of  special  interest : 

1.  Positive  Centrifugal  Pulsations  of  the  Jugular  Vein  Exceeding 
in  Frequency  the  Apex  Beat.  This  remarkable  phenomenon,  the 
clinical  description  of  which  we  owe  to  His,  appears  to  be  due  to 
auriculo ventricular  asynchronism  or  allorhythmia.  As  Sahli  has 
pointed  out,  if  we  accept  the  evidence  yielded  by  the  experiment  of 
Stanniu's,  namely,  that  the  idiomuscular  movements  of  the  heart 
arise  in  the  auricle  and  are  propagated  thence  to  the  ventricle,  and 
that  it  is  possible  to  produce  dissociated  movements  by  interrupting 
the  path  of  the  impulse  at  the  auriculoventricular  border,  it  fol- 
lows that  a  lesion  at  this  point  may  cause  independent  auricular 
contractions,  with  no  accompanying  movements  of  the  ventricle. 
This  affords  a  logical  explanation  of  the  venous  pulse  observed 
by  His.  His'  patient  had  a  radial  pulse  rate  of  18  to  32  exactly 
isochronous  with  the  apex  beat,  while  the  jugular  pulse  ranged 
from  96  to  104  and  was  isochronous,  with  a  low,  humming 
murmur  heard  to  the  right  and  left  of  the  sternum  in  the  second 
and  third  intercostal  spaces.  One  of  Stokes'  patients  (Edmund 
Butler)  affords  a  parallel  example,  though  the  phenomenon  was  less 
well  marked.  Blocked  heart  must  be  regarded  as  of  very  grave  im- 
port. According  to  Belski  (1902)  it  is  peculiar  to  the  terminal  period 
of  various  cardiopathies  and  indicative  of  a  dying  myocardium. 
For  reasons  that  are  sufficiently  obvious,  the  venous  pulsations  ob- 
served in  blocked  heart  may  be  confined  to  the  bulbus  jugularis. 

2.  Heart  Bigeminism  or  Pseudohemisystole.  Hoffmann  observed 
this  form  of  arrhythmia  in  a  young  woman  who  was  subject  to 
syncopal  attacks  and  had  a  pulse  rate  varying  between  18 
and  30.  According  to  Dehio  it  is  possible  to  orient  the  causative 
lesion  by  the  action  of  atropine.  This  drug  will  equalize  the  pulse 
rates  at  the  heart  and  periphery  if  the  vagus  centre  is  involved,  but 
not  if  the  bigeminism  is  due  to  mural  changes  in  the  heart. 
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Special  Physical  Signs.  1.  Heart.  Inspection  may  reveal  little 
of  objective  value.  The  rib  cage  usually  is  stiff  and  its  range  of 
movement  restricted.  There  is  no  bulging  in  the  precordial  region. 
In  a  majority  of  patients  the  apex  impulse  is  very  faint  or  invisible 
and  frequently  cannot  be  detected  in  any  position.  As  a  rule  it  is 
within  the  nipple  line. 

Clinical  and  pathological  reports  concerning  the  size  of  the  heart 
are  not  in  harmony.  Very  commonly  there  is  no  demonstrable 
enlargement.  Moderate  hypertrophy  of  the  left  ventricle  occurs 
in  the  cases  of  diffuse  arteriosclerosis,  and  dilatation  of  the  right 
ventricle  usually  takes  place  as  a  terminal  event. 

The  heart  sounds  may  be  normal  both  at  the  apex  and  base.  In 
some  patients  they  are  faint  and  distinguishable  with  difficulty;  in 
others  the  tones  are  loud  and  ringing,  with  accentuation  of  the  sec- 
ond aortic  sound.  Murmurs  are  relatively  frequent.  A  soft  blow- 
ing systolic  murmur  at  the. apex  is  the  most  common,  but  occasion- 
ally loud  systolic  murmurs  are  heard  at  every  orifice,  and  it  is 
astonishing  over  what  a  large  area  these  sounds  may  be  audible. 
Coincident  pulmonary  stiffness  and  distention,  to  which  von  Basch 
and,  later,  Zuelzer  (1901)  called  attention,  may  facilitate  the  dif- 
fusion of  the  sounds  by  offering  a  better  vibratory  medium.  Alien 
tones  of  doubtful  genesis  occasionally  invade  the  heart  cycle.  They 
are  usually  low  and  indistinct  and  arise  in  the  interval  between 
the  first  and  second  sounds.  It  is  necessary  to  exclude  heart 
bigeminism.  Very  rarely  low  humming  sounds  may  develop  at  the 
base;  their  significance  has  already  been  discussed  in  connection 
with  heart  block, 

2.  Arteries,  Blood,  and  Blood  Pressure.  The  peripheral  arteries 
are  often  stiff  and  tortuous.  This  is  especially  true  of  the  temporals, 
which, may  be  very  rigid  and  prominent.  Arterial  degeneration  is 
not  invariably  present,  however,  as  a  large  number  of  patients 
appear  to  have  vessel  tissue  of  good  quality. 

So  far  as  I  am  aware  the  blood  characters  have  never  been  worked 
out.  Hoffmann's  patient  had  55  per  cent,  of  haemoglobin.  Lewy 
states  that  he  was  unable  to  count  the  cells,  as  every  attempt  to 
withdraw  a  specimen  precipitated  an  attack. 

Huchard  thinks  that  the  blood  pressure  is  high  during  the  attack. 
No  definite  statements  occur  in  the  literature. 

3.  Urine.  Hoffmann  states  that  the  secretion  of  urine  is  dimin- 
ished before  an  attack,  but  admits  that  the  evidence  is  not  con- 
clusive. In  a  large  majority  of  patients  it  is  of  rather  low  specific 
gravity,  free  from  albumin  and  sugar,  and  relatively  negative. 

Course  and  Prognosis.  The  outlook  will  depend  largely 
upon  the  age  and  causative  lesion.  ^Tien  the  complex  develops 
after  middle  life  as  a  functional  disorder  in  the  absence  of  organic 
heart  disease,  the  prognosis  is  favorable  as  regards  Ufe  and  the  con- 
dition may  be  well  borne  for  years.     The  outlook  is,  as  a  rule, 
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favorable  also  in  the  abortive  forms  occurring  in  young  individuals 
as  the  result  of  blood  changes  and  psychical  disturbances.  Even 
in  cases  of  more  severe  type  the  attacks  may  be  withstood  for  ten 
years  or  more.  Marked  irregularity  of  the  pulse,  heart  block,  and 
other  evidence  of  myocardial  involvement  are  of  the  gravest  import 
and  may  rapidly  lead  to  a  fatal  issue.  Death  usually  occurs  in  an 
attack. 

Treatment.  All  attempts  to  cut  short  the  characteristic  attacks 
have  so  far  been  unsuccessful.  Rest  in  bed  should  be  enforced  in  all 
cases  where  the  seizures  are  of  daily  occurrence.  The  foot  of  the 
bed  should  be  elevated.  Visitors,  particularly  those  nearly  related, 
should  be  excluded  and  every  possible  step  taken  to  insure  both 
mental  and  physical  quiet.  The  diet  should  be  simple  and  easily 
digestible.    Tea,  coffee,  and  tobacco  must  be  absolutely  prohibited. 

Internal  treatment  is  on  the  whole  unsatisfactory.  Potassium 
iodide  in  small  doses — ten  to  twenty  grains  per  day — is  the  most 
generally  applicable  remedy,  and  it  may  be  given  with  benefit  for 
long  periods.  Inhalation  of  oxygen  is  recommended  by  Hoffmann. 
Twenty-five  to  thirty  litres  may  be  taken  daily  for  several  months. 
The  bromides  are  seldom  of  service.  Digitalis  is  of  doubtful  value 
and  must  be  used  with  extreme  caution. 

Residence  in  an  equable  climate  is  advantageous  and  should  be 
recommended,  together  with  instructions  as  to  the  avoidance  of 
worry  and  physical  exertion. 

The  pathological  physiology  of  the  Adams-Stokes  complex  is 
obscure.  Of  necessity  it  must  remain  a  source  of  speculation  until 
the  causative  factors  are  better  understood.  Taking  into  consid- 
eration the  fact  that  a  majority  of  all  cases  concern  patients  past 
middle  Ufe,  and  that  it  is  customary  to  assume  circumscribed  or 
diffuse  artery  stiffness  as  an  essential  condition,  it  is  natural  to  sup- 
pose that  blood  pressure  studies  would  be  instructive.  On  this 
important  point,  however,  there  are  no  authoritative  statements  in 
the  literature. 

The  case  I  am  about  to  present  has  been  under  observation 
nearly  two  years.  During  this  period  the  object  has  been  to  accu- 
mulate trustworthy  data  on  blood-pressure  variations  by  making 
frequently  repeated  determinations.  It  will  be  necessary,  therefore, 
to  briefly  describe  the  apparatus  employed  and  the  method  of 
investigation,  before  proceeding  with  the  clinical  history  of  the 
patient. 

All  blood-pressure  measurements  were  made  with  an  improved 
form  of  the  Riva-Rocci  sphygmomanometer.  This  instrument  is 
now  so  widely  known  that  it  will  be  unnecessary  to  describe  it  in 
detail.  The  apparatus  is  designed  to  register  in  millimetres  of  mer- 
cury the  air  pressure  required  to  obliterate  the  pulse  wave  in  the 
brachial  artery.  The  arm  band  most  commonly  used  in  this  coun- 
try is  about  5  cm.  in  width,  made  of  thin  rubber  protected  by  a 
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jacket  of  canvas  or  duck,  and  is  not  provided  with  a  rigid  outer 
shell  to  prevent  unequal  distention.  Miiller  (1902)  in  a  simple 
theoretical  discussion,  made  clear  the  inherent  defect  of  this  arm 
band  and  called  attention  to  the  fact  that  with  it  the  normal  values 
obtained  are  too  high,  ranging  between  140  and  150  mm.  He 
adopted  in  preference  one  designed  by  von  Recklinghausen,  which 
is  less  open  to  objection.  This  form  consists  essentially  of  a  thin 
rubber  cylinder  15  cm.  in  diameter,  coated  on  the  outer  side  with 
thin  silk  and  applied  around  the  upper  arm  by  means  of  an  ingen- 
ious double  clamp.  A  strip  of  thin  sheet  brass  of  equal  width  is 
fitted  smoothly  over  this  and  prevents  unequal  distention.  With 
this  band  Miiller  obtained  normal  values  varying  from  105  to  115 
mm.  A  similar  band  made  for  me  by  Zimmerman,  of  Leipzig, 
was  used  in  all  blood-pressure  determinations  carried  out  in  the 
course  of  this  investigation. 

Observations  were  made,  as  a  rule,  with  the  patient  in  a  sitting 
position.  The  band  was  first  applied  to  the  bared  arm  at  the  level 
of  the  heart,  and  the  patient  instructed  to  assume  an  unconstrained 
attitude.  After  from  fifteen  minutes  to  half  an  hour  of  rest,  pressure 
observations  were  made  in  triplicate.  Readings  were  taken  under 
three  sets  of  experimental  conditions:  1.  At  once  after  walking 
ten  blocks  at  a  slight  up  grade,  omitting  the  fifteen-ininute  period  of 
rest.  2.  After  rest  for  at  least  a  quarter  of  an  hour  in  a  comfortable 
position.  3.  Immediately  after  taking  a  prescribed  amount  of  active 
exercise — walking  and  running  in  a  room  three  minutes  with  no 
period  of  rest.  No  difficulty  was  experienced  in  obtaining  concord- 
ant readings,  the  maximum  variation  never  exceeding  2  mm. 
Muscle  movements  of  any  sort  introduce  a  gross  error.  For  this 
reason  it  is  impossible  to  determine  blood  pressure  during  typical 
convulsions. 

Pulse  tracings  were  taken  with  the  ordinary  Dudgeon  sphygmo- 
graph.  Unfortunately  means  were  not  at  hand  to  determine  the 
relation  of  the  pulse  curve  to  the  respiratory  cycle.  A  graphic 
presentation  of  the  results,  together  with  the  conclusions  deduced 
therefrom,  will  be  introduced  after  reviewing  the  clinical  history  of 
the  patient. 

E.  L.,  aged  seventy-two  years,  a  baker  by  occupation,  applied  for 
treatment  at  the  Medical  Dispensary  of  the  University  of  California 
about  June  5,  1902.  He  stated  that  the  first  symptoms  of  his 
trouble  made  their  appearance  in  February  of  the  same  year.  At 
that  time  he  was  working  at  his  trade  in  a  country  town  and  was 
required  to  report  for  duty  during  the  night.  The  actual  onset  was 
preceded  for  some  days  by  indefinite  symptoms.  He  was  nervous, 
depressed,  and  had  to  urinate  with  unusual  frequency  during  the 
day  and  four  or  five  times  at  night.  While  on  his  way  to  work  one 
evening  he  read  a  letter  containing  bad  newsj  had  what  he  describes 
as  a  rush  of  blood  to  the  head,  and  fell  unconscious  to  the  ground. 
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The  attack  quickly  passed  off,  however,  with  no  unpleasant  after- 
effects, and  did  not  prevent  him  from  engaging  in  his  usual  duties. 
Later  in  the  evening,  while  stooping  over  the  oven,  an  abortive 
attack  was  experienced,  with  a  partial  loss  of  consciousness  and  a 
feeUng  of  suffocation  and  distress.  Toward  morning  he  again  fell 
in  a  syncopal  attack,  but  soon  regained  consciousness  and  was  able 
to  walk  home.  From  this  time  on  the  seizures  were  of  daily  occur- 
rence, forcing  him  within  a  short  time  to  give  up  his  work.  A 
period  of  rest  proved  beneficial,  but  the  trouble  reappeared  in  May 
and  induced  him  to  consult  a  physician.  The  results  of  treatment 
were  unsatisfactory.  Indeed,  under  the  influence  of  digitalis, 
which  had  been  ordered  for  him,  the  attacks  recurred  with  greater 
frequency,  until  finally,  becoming  alarmed  about  his  condition,  he 
moved  to  the  city. 

The  following  notes  were  taken  at  the  medical  cUnic: 

The  patient  was  the  youngest  child  in  a  family  of  nine.  Both 
parents  died  at  an  advanced  age.  The  father  had  been  a  hard 
drinker  for  years,  but  always  enjoyed  good  health. 

Patient  was  .a  delicate  child.  In  his  seventh  year  an  ulcer 
developed  on  the  posterior  surface  of  the  middle  third  of  the  right 
thigh,  remained  open  several  years,  and  from  time  to  time  dis- 
charged pieces  of  bone.  Under  treatment  it  gradually  closed,  but 
he  was  compelled  to  get  about  on  crutches  for  several  years.  In 
his  eighteenth  year  he  had  pleurisy,  does  not  remember  which  side 
was  affected,  but  declares  that  the  condition  recurred  once  a  year 
for  seven  years.  It  finally  disappeared  after  a  severe  illness  sug- 
gestive of  typhoid  fever,  which  occurred  in  his  twenty-fifth  year. 
After  this  for  a  considerable  period  he  enjoyed  good  health,  except 
when  under  the  influence  of  whiskey,  which  he  has  used  to  excess 
since  his  thirtieth  year.  At  the  age  of  forty-eight  a  painless  swelling 
developed  on  the  dorsum  of  the  right  hand.  It  proved  of  transitory 
nature,  but  has  frequently  recurred.  There  is  no  definite  history  of 
rheumatism,  except  that  at  times  he  has  had  some  stiffness  of  the 
right  hip  and  knee.  In  his  sixtieth  and  again  in  his  sixty-second 
year  he  had  severe  attacks  of  pneumonia.  During  the  past  nine 
years  his  health  has  been  good,  and  he  has  worked  steadily  at  his 
trade.     He  positively  denies  any  venereal  infection. 

Examination.  Short,  slightly  stooped  man  of  moderate  mus- 
culature, fairly  well  nourished.  The  skin  is  soft  and  of  good  color; 
a  few  purpuric  spots  are  present  on  the  upper  arms  and  shoulders; 
there  is  slight  dermographia.  The  facial  expression  is  dull.  The 
lower  eyehds  are  baggy.  The  pupils  are  rather  large,  equal,  and 
react  briskly  to  light  and  accommodation.  There  is  a  well-marked 
arcus.  The  ears  are  negative.  The  tongue  is  clean,  the  palate 
well  arched,  and  the  throat  free  of  abnormalities.  The  teeth  are 
bad.     The  mucous  membranes  where  visible  are  of  good  color. 

The  thorax  is  symmetrically-  developed  and  roomy,  though  stiff 
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and  of  limited  mobility,  the  free  costal  borders  slightly  everted,  the 
xiphoid  angle  wide.  The  apex  impulse  is  neither  visible  nor  pal- 
pable. On  percussion  the  base  of  the  heart  is  at  the  third  cartilage, 
the  apex  half  an  inch  inside  the  nipple  line  in  the  fifth  interspace. 
The  right  border  of  dulness  is  at  the  left  border  of  the  sternum ;  the 
left  border  is  7J  cm.  from  the  median  hne. 

At  the  apex  there  is  a  musical  systolic  murmur,  faintly  heard  also 
in  the  midaxilla,  but  inaudible  at  the  point  of  the  scapula.  It  is 
clearly  heard  at  the  junction  of  the  eighth  rib  with  the  anterior 
axillary  line.  In  the  second  right  interspace  there  is  a  musical 
systolic  murmur  which  can  be  clearly  heard  in  the  right  carotid 

Fig.  1. 


artery,  less  clearly  in  the  left.  The  tone  qualities  of  this  murmur 
exactly  coincide  with  that  heard  at  the  apex.  The  most  painstaking 
examination  failed  to  reveal  convincing  evidence  of  multiple  valve 
lesions.  Starting  from  a  point  of  maximum  intensity  midway 
between  the  apex  and  aortic  region,  the  murmur  can  be  traced  over 
a  wide  area  corresponding  roughly  to  an  outline  including  the  heart 
and  arch  of  the  aorta,  with  a  margin  about  three  inches  wide  (see 
Fig.  1).  The  basic  tones  are  clear,  and  there  is  no  duplication. 
The  second  aortic  sound  is  slightly  accentuated.  The  tricuspid 
region  is  negative.  There  are  no  pulsations  in  the  veins  of  the  neck. 
The  radial  and  femoral  arteries  are  neither  hard  nor  tortuous, 
while  the  temporals,  on  the  contrary,  are  rigid  and  prominent.  The 
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pulse  rate  in  the  radial  artery  is  40,  corresponding  exactly  to  the 
apex  beat.     The  pulse  is  occasionally  intermittent. 

The  blood  contains  10,000  leukocytes,  5,790,000  erythrocytes, 
and  88  per  cent,  of  haemoglobin.  A  second  leukocyte  count  several 
days  later  gave  6600  cells. 

The  breath  sounds  are  clear  and  very  harsh,  inspiration  is  some- 
what prolonged,  and  there  is  slight  dyspnoea  on  exertion. 

The  abdomen  is  flat,  with  no  inequahties,  and  the  reflexes  are 
intact.  There  are  no  sensitive  points.  The  liver  is  not  enlarged; 
its  lower  border  is  smooth  and  barely  palpable.  The  spleen  is 
negative.  The  kidneys  cannot  be  felt.  The  urine  is  clear,  of  light- 
amber  color,  sharply  acid,  and  a  normal  mucous  cloud  separates  on 
standing.  The  specific  gravity  is  1020.  There  is  a  faint  trace  of 
albumin,  but  no  sugar.  In  the  sediment  there  are  large  numbers  of 
barrel-shaped  crystals  of  uric  acid.  There  is  very  Uttle  epitheUum, 
not  more  than  represents  the  normal  desquamation  from  the  bladder 
wall.  A  few  unaltered  red  blood  cells  are  present,  but  no  pus. 
There  are  a  few  hyaline  and  finely  granular  casts. 

The  left  thigh  is  smaller  than  the  right  and  shows  a  linear,  deeply 
depressed  scar  in  the  middle  third  posteriorly.  In  both  legs  below 
the  knees  there  are  a  few  small  varicose  veins,  but  no  oedema. 

There  are  no  disorders  of  sensation:  heat,  cold,  and  pain  reactions 
aTe  intact.  The  knee  jerks  are  lively,  the  left  more  pronounced 
than  the  right.     The  cremasteric  reflex  is  present,  but  very  sluggish. 

He  is  positive  that  his  trouble  has  been  greatly  aggravated  by  the 
action  of  digitalis,  which  he  has  been  taking  for  some  weeks.  When 
he  first  came  under  observation  he  had  many  attacks  daily.  It  was 
not  uncommon  to  count  ten  or  more  in  an  hour.  At  times  the 
slightest  disturbance — ^speaking  harshly,  or  slamming  a  door — 
would  precipitate  a  seizure.  Raising  the  extended  arm  over  the 
head  was  for  a  considerable  time  a  certain  provocative  measure. 
He  is  able  to  predict  the  moment  of  onset  by  a  sensation  of  blood 
rushing  to  the  head,  and  at  once  adopts  an  attitude  of  absolute 
immobiUty.  In  the  attack  the  head  is  held  well  down  between  the 
shoulders;  the  chin  thrust  forward;  the  eyes  wide  open,  with 
dilated  pupils ;  the  expression  very  anxious.  A  chair  or  other  sup- 
port is  suddenly  grasped;  consciousness  is  suspended;  the  respira- 
tion becomes  stertorous ;  the  body  is  bent  forward  on  the  hips ;  the 
arms  and  legs  partly  flexed  and  very  rigid.  This  tonic  condition  is 
succeeded  by  irregular  clonic  contractions,  which  affect  both  extrem- 
ities simultaneously,  but  quickly  pass  off,  the  whole  attack  lasting 
from  five  to  fifteen  seconds.  The  skin  is  moist  with  perspiration 
after  the  seizure. 

The  behavior  of  the  pulse  is  characteristic.  By  careful  palpation 
it  is  often  possible  to  detect  an  oncoming  attack.  The  pulse  waves 
become  less  frequent,  dropping  from  40  to  26  or  less,  with  perhaps 
slight  arrhythmia,  then  fade  out  entirely,  and  the  heart  ceases  to 
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beat.  By  consulting  Fig.  2  it  will  be  seen  that  absolute  heart  rest 
occurs  some  time  before  the  convulsive  phase,  since  the  slightest 
movement  of  the  wrist  tendons  suffices  to  disturb  the  tracing  device. 
At  c,  Fig.  2,  the  beginning  of  the  muscle  tremor  is  plainly  indicated. 

Fig.  2. 


In  order  to  obtain  a  tracing  characteristic  of  the  period  of  heart  rest, 
it  was  necessary  to  apply  the  sphygmograph,  await  an  attack,  and 
then  liberate  the  recording  mechanism  at  the  moment  of  heart  rest. 
Unfortunately  this  gives  no  clue  to  the  pulse  characters  before  the 
onset.  The  sphygmograms  taken  in  the  free  period  vary  very  little 
in  their  general  form.     The  tracing  shown  in  Fig.  3  illustrates  the 

Fig.  3. 


essential  features,  especially  the  gradual  decline,  with  no  dicrotism. 
The  period  of  heart  immobility  does  not  terminate  at  the  beginning 
of  muscle  movements;  on  the  contrary,  it  persists  throughout  the 
attack.  No  sound  could  be  heard  over  the  prsecordia  at  this  time. 
Repeated  attempts  were  made  with  the  radiograph  to  investigate 
the  heart  movements  during  a  seizure.  Little  of  value  was  noted, 
however,  owing  to  the  suddenness  of  onset,  brief  duration,  and  the 
violent  movements  of  the  body. 

A  simple  dietary,  mostly  liquid,  was  ordered,  the  tincture  of  digi- 
talis withdrawn,  and  small  doses  of  nitroglycerin  substituted.  After 
a  week,  no  definite  improvement  being  noted,  the  nitroglycerin  was 
replaced  by  potassium  iodide,  five  drops  of  the  saturated  solution 
three  times  daily.  Within  a  short  time  marked  improvement 
became  apparent.  The  pulse,  which  previously  had  ranged  between 
30  and  40  in  the  free  period,  now  rose  to  72.  The  syncopal  attacks 
became  less  frequent,  and  toward  the  end  of  July  entirely  ceased. 
The  patient  was  dismissed  from  the  clinic  at  his  own  request. 

On  October  11,  1902,  he  again  applied  for  treatment,  having 
had  several  dizzy  spells  during  the  past  week.  Reports  that  he 
stopped  taking  the  iodide  solution  shortly  after  leaving  the  cUnic. 
During  September  he  had  fair  health,  but  latterly  has  been  "  seeing 
black."  A  physician  who  attended  him  recently  ordered  digitalis 
and  nitroglycerin.  Three  days  thereafter  the  typical  seizures  reap- 
peared. He  had  two  attacks  while  undergoing  examination,  which 
were  rather  less  severe  than  those  previously  seen.     At  the  wrist  the 
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pulse  rate  was  62,  quite  regular,  corresponding  exactly  to  the  apex 
beat.  The  heart  condition  was  unchanged.  The  urine  was 
intensely  acid  and  contained  large  numbers  of  uric  acid  crystals. 
The  amount  in  twenty-four  hours  was  1575  c.c,  with  a  specific 
gravity  of  1018.  Between  the  11th  and  the  23d  of  October  he  took 
twenty  drops  of  saturated  solution  of  potassium  iodide  every  day. 
The  pulse  rate  averaged  72 ;  the  subjective  condition  was  good  and 
he  had  no  attacks. 

On  May  21,  1903,  he  reported  that  he  had  had  no  fainting  spells 
since  October.  At  times,  especially  in  foggy  weather,  he  has  had 
some  dizziness,  but  in  other  respects  he  has  been  quite  well.  There 
was  no  change  in  the  heart  condition.  The  pulse  for  some  time  had 
been  very  slow,  rarely  exceeding  40;  on  that  date  it  was  36. 

On  March  7,  1904,  the  subjective  status  was  excellent.  He  had 
been  taking  the  iodide  solution  continuously  since  October,  1902. 
Occasionally,  especially  in  foggy  weather,  he  had  spells  of  "seeing 
black."  He  stated  that  the  condition  sometimes  persisted  for  a 
minute  or  more.  There  were  no  new  objective  signs.  The  heart 
was  unchanged.  The  murmur  had  the  same  distribution  and 
characteristics  last  reported.  The  pulse  was  38  and  regular.  The 
skin  was  soft,  clear,  and  of  remarkably  good  color.  The  urine  con- 
tained a  trace  of  albumin,  was  intensely  acid,  contained  large  num- 
bers of  uric  acid  crystals,  and  its  specific  gravity  was  1020.  A  few 
hyaline  casts  were  found. 


Fig.  4. 
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The  blood-pressure  observations  were  begun  May  21,  1903, 
nearly  a  year  after  the  patient  was  first  seen,  and  some  time  after 
the  last  series  of  severe  attacks.  A  graphic  presentation  of  the 
results  is  given  in  Fig.  4. 
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The  following  general  conclusions  are  drawn  from  the  experi- 
mental data  obtained: 

1.  The  blood  pressure  is  constantly  very  high,  ranging  from  170 
to  250  mm. 

2.  The  great  arterial  trunks  of  the  extremities  are  fairly  elastic. 

3.  Although  very  high  blood  pressure  has  existed  for  at  least  a 
year,  the  urine  is  normal  in  volume  and  specific  gravity;  there  is 
little  evidence  of  diffuse  interstitial  nephritis  or  of  left  ventricular 
hypertrophy.  From  this  it  follows  that  the  high  pressure  is  well 
borne  by  the  heart  and  kidneys. 

4.  Active  exercise,  as  a  rule,  has  no  accelerating  action  on  the 
pulse.  I  have  never  counted  an  increase  greater  than  two  waves 
per  minute.  On  the  other  hand  it  occasionally  exaggerates  the 
bradycardia. 

5.  Exercise  invariably  causes  a  sharp  rise  of  pressure. 

It  seems  difficult  to  harmonize  such  contradictory  findings  with 
the  prevailing  theory  of  the  circulation.  It  will  be  sufficient  to 
emphasize  the  most  conspicuous  anomaly,  namely,  the  manifest 
disparity  between  the  laggard  work  of  the  heart  and  the  tremendous 
pressure  at  the  periphery.  This  would  appear  to  be  too  great  to 
permit  of  explanation  by  a  theory  which  assigns  to  the  left  ventricle 
almost  the  entire  work  of  overcoming  the  inertia  of  the  blood  column. 
In  the  light  of  recent  knowledge  there  is  reason  to  believe  that  the 
arterial  system  and  the  vast  capillary  network  of  the  periphery  con- 
stitute a  powerful  secondary  mechanism  in  constant  rhythmic 
activity.  It  will  be  apparent  that  such  a  supposition  denies  that  the 
heart  wall  generates  the  entire  motive  power,  assuming  on  the  con- 
trary that  other  portions  of  the  blood  vascular  system  contribute  a 
large  quota  of  the  driving  energy.  It  is  well  to  bear  in  mind  in  this 
connection  that  the  whole  arterial  structure  has  perfect  anatomical 
continuity. 

Hasebroek  (1903)  has  attempted  to  establish  a  new  theory  of  the 
circulation,  which  gives  this  secondary  apparatus  a  more  definite 
value.  Whether  his  dictum  regarding  the  motor  function  of  the 
peripheral  vessels  may  be  accepted  is  open  to  debate.  There  is 
confirmatory  evidence  in  support  of  such  a  view,  however,  and  it 
affords  a  logical  explanation  of  a  number  of  vascular  phenomena 
that  are  otherwise  almost  wholly  inexplicable.  It  would  be  entirely 
beyond  the  scope  of  this  paper  to  consider  in  detail  the  arguments 
for  and  against  such  a  view,  but  it  is  my  belief  that  the  so-called 
Adams-Stokes  phenomena  are  highly  suggestive  of  the  existence  of 
such  an  auxiliary  mechanism  dominated  by  the  vasomotor  system. 
The  mode  of  action  of  psychic  and  other  stimuli  which  are  able  to 
produce  unstable  equilibrium  of  this  balanced  heart  and  peripheral 
machine  remains  doubtful,  but  it  is  safe  to  assume  that  in  the  future 
this  problem  is  destined  to  occupy  a  much  more  conspicuous  place 
in  the  annals  of  research. 
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BORATED  FOOD  AS  A  CAUSE  OF  LESIONS  OF  THE 

KIDNEYS. 

By  Charles  Harrington,  M.D., 

ASSISTANT    PROFESSOR    OP    HYGIENE,    HARVARD    MEDICAL,   SCHOOL. 

Of  the  various  chemical  preservatives  of  food,  the  two  most  com- 
monly employed  are  borax  and  boric  acid,  and  these  are  used  very 
largely  together.  They  are  used  so  extensively  that  it  is  safe  to  say 
that  not  only  in  the  cities  and  large  towns  where  the  commercial 
importance  of  chemical  preservatives  is  so  great,  but  in  the  country 
at  large,  persons  of  all  ages  are  Ukely  to  receive  frequent,  if  not 
daily,  doses  of  one  or  of  the  other  or  of  both.  They  are  added  to 
milk,  butter,  oleomargarine,  and  some  forms  of  cheese;  they  are 
almost  always  present  in  opened  clams  and  oysters;  they  are  applied 
externally  to  fresh  meats  to  prevent  sliminess  and  to  fresh  and  salted 
fish;  they  are  important  constituents  of  the  brine  in  which  meats 
are  pickled  and  corned;  their  solutions  are  injected  into  hams  and 
other  pork  products,  and  they  are  to  be  found  in  almost  every 
known  make  of  sausages  in  the  market,  even  those  which  are  put 
up  in  hermetically  sealed  cans.  It  is  commonly  and  correctly  sup- 
posed that  canned  foods,  having  been  subjected  to  the  process  of 
sterilization,  need  no  chemical  preservative;  but  these  agents  are 
used  in  canned  sausages,  not  to  prevent  decomposition,  but  because 
they  increase  the  water-retaining  capacity  and  prevent  the  sausage 
contents  from  contracting  and  thus  causing  the  casing  to  appear 
loose  and  wrinkled. 
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As  much  as  0.87  per  cent,  of  boric  acid  has  been  found  by  Popp 
and  Fresenius^  in  canned  sausage,  and  even  2.8  per  cent,  by  Kister* 
in  canned  crab  meat.  American  corned  beef  has  been  known  to 
contain  3.87  per  cent.,  and  pork  (see  instance  below)  kept  three 
weeks  in  borax  has  yielded  4.05  per  cent.,  its  innermost  parts  con- 
taining as  much  as  2.73  per  cent.  Polenske'  found  borax  in  every 
one  of  fifty-one  specimens  of  American  preserved  meats,  the  majority 
of  which  contained  more  than  1  per  cent.  Thus,  nineteen  contained 
between  1  and  2  per  cent. ;  thirteen  from  2  to  3  per  cent.,  and  one  as 
much  as  3.36  per  cent.  Here  again  the  boron  compounds  are  used 
not  wholly  on  account  of  their  preservative  influence,  but  because 
they  do  not  withdraw  water  as  salt  does,  and  hence  the  meat  tends 
less  to  become  tough  and  stringy.  Moreover,  they  preserve  the 
natural  color,  while  salt  destroys  it.  It  has  been  said,  in  answer  to 
objections  made  by  the  German  Government  and  others  to  the  use 
of  borax  as  an  external  application  and  as  a  constituent  of  pickling- 
brines,  that  that  which  adheres  to  the  surface  is  easily  washed  away 
and  that  that  which  penetrates  the  tissues  is  removable  by  soaking. 
This,  however,  is  not  true.  Once  estabUshed  in  the  tissues,  it  cannot 
be  soaked  out,  nor  even  boiled  out.  Heinze*  soaked  for  twelve 
hours  a  piece  of  meat  containing  1.16  per  cent,  of  boric  acid,  and 
found  that  even  then  it  contained  0.93  per  cent. ;  and  Beythien  and 
HempeP  washed  a  piece  containing  1.12  per  cent,  for  twelve  hours 
in  running  water,  and  then  recovered  0.69  per  cent.  Polenske' 
examined  a  600-gram  piece  of  fresh  ham  that  had  been  kept  three 
weeks  in  powdered  borax,  and  found  in  the  outer  fat,  0.076  per  cent. ; 
in  a  piece  cut  from  the  middle,  2.73  per  cent.,  and  in  a  fair  sample 
of  the  whole,  4.05  per  cent.  Two  fresh  hams,  weighing  twelve 
pounds  each,  were  kept,  one  in  boric  acid  and  the  other  in  borax, 
for  four  weeks;  then  they  were  washed,  and  from  each  was  taken 
for  chemical  examination  a  slice  10  x  6  x  6  cm.  It  was  found  that 
into  each  one  the  chemical  had  penetrated  very  thoroughly,  so  that 
one  may  not  say  in  a  given  instance  whether  the  drug  soaked  in  or 
was  injected. 

In  milk  the  addition  of  from  0.1  to  0.2  percent,  of  a  mixture  of 
the  two  is  recommended,  an  amount  which  seems  insignificant 
until  we  observe  that  it  is  equivalent  to  from  15  to  30  grains 
per  quart.  It  is  asserted  that  its  presence  in  butter  to  the  extent 
of  35  grains  to  the  pound  is  necessary  and  harmless,  and  in  several 
countries  this  admixture  has  received  official  sanction.  With 
curious  inconsistency,  not  one,  but  several,  government  commissions 

1  Zeitschrtft  f.  OflFentliche  Cheinle,  1897,  p.  155. 

*  Zeitschrift  f.  Hygiene  u.  Infectlonskrankheiten,  1901,  Bd.  xxxvll.  p.  226. 
»  Arbeiten  aus  dem  Kaiserlichen  Gesundheitsamte,  1900,  Bd.  xvil.  p.  561. 

*  Chemiker  Zeitung,  1899. 

»  Zeitschrift  f.  Untereuchung  der  Nahrungs-  u.  Genussmittel,  1899,  p.  842. 

*  Arbeiten  aus  dem  Kaiserlichen  Gesundheitsamte,  Bd.  1902,  xlx.  p.  167. 
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have  decided  that,  although  borax  and  boric  acid  are  highly  objec- 
tionable in  milk,  their  presence  in  butter  and  concentrated  milk 
to  the  extent  of  35  grains  per  pound  and  in  cream  to  the  extent  of 
17.5  grains  per  pint  is  a  commercial  necessity  of  no  sanitary  signij&- 
cance.  To  clams  and  oysters  opened  at  the  place  of  taking  and 
shipped  in  bulk  to  distant  points,  they  are  added  with  a  generous 
hand.  I  have  seen  no  reports  of  analyses,  but  I  have  found  as  much 
as  4.5  grams  (reckoned  as  boric  acid)  in  a  pint  of  Norfolk  oysters 
bought  in  Boston. 

Concerning  the  preservative  power  of  the  boron  compounds 
there  is  some  dispute,  but  the  fact  remains  that,  for  general  purposes, 
they  meet  the  requirements  of  trade  better  than  any  known  sub- 
stance. It  is  true  that  food  already  undergoing  decomposition 
cannot  be  made  sound,  and  that  the  process  of  putrefaction,  once 
started,  cannot  be  checked  by  either  boric  acid  or  borax;  but  it  is 
equally  true  that,  even  though  they  do  not  kill  bacteria,  they  inhibit 
their  growth.  Infected  meat  treated  with  these  substances  will 
keep  much  longer  than  if  untreated,  and,  indeed,  without  losing  its 
capacity  for  producing  injury.  Thus,  von  Fodor  killed  an  animal 
twenty-four  hours  after  it  had  been  inoculated  with  anthrax,  and 
treated  a  part  of  the  meat  with  borax.  After  a  number  of  days,  the 
untreated  portions  became  putrid,  but  the  borated  meat  appeared 
to  be  normal  in  all  particulars,  although  it  was  swarming  with 
anthrax  organisms. 

When  added  to  milk  to  the  extent  of  1  to  2  grams  per  litre  (0.1  to 
0.2  per  cent.),  it  has  no  very  great  influence  in  postponing  souring, 
although  with  proper  precautions,  in  themselves  influential,  coagu- 
lation may  be  deferred  as  long  as  three  days;  but  under  ordinary 
conditions  the  accomplishment  of  this  result  would  require  the 
presence  of  so  much  of  the  preservative  as  to  destroy  the  natural 
taste. 

Whether  or  not  the  boron  compounds  are  capable  of  causing 
injury  to  the  consumer  of  borated  foods,  has  been  the  subject  of 
much  experimentation  and  heated  controversy.  Reviewing  the 
literature,  one  is  struck  at  once  by  the  fact  that  adverse  opinions 
are  based  largely  upon  occasional  untoward  results  of  boron  medi- 
cation, upon  feeding  experiments  extending  over  but  a  few  days, 
and  upon  a  priori  reasoning,  and  that  favorable  reports  are  based 
upon  equally  insecure  foundations.  A  very  large  part  of  the  experi- 
mental work  has  been  limited  to  the  determination  of  their  action 
upon  digestion  and  metabolism,  and  most  of  the  researches  have 
been  of  very  short  duration.  Many  of  those  interested  on  both 
sides  of  the  question  have  been  content  to  make  a  few  observations, 
and  then  have  dismissed  the  subject  with  a  wave  of  the  hand  as 
settled  for  good. 

It  is  not  to  be  supposed  that  any  food  preservative  that  will  pro- 
duce obvious  injury  within  a  few  days  or  weeks  can  ever  come  into 
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general  use ;  and  an  experiment  lasting  but  a  few  days  and  involving 
the  introduction  into  the  system  of  but  a  few  grams  of  a  chemical  not 
classifiable  as  a  poison  can  have  no  probative  force.  For  example, 
an  experiment  much  quoted  by  the  opponents  of  boron  and  fiercely 
assailed  by  its  friends  is  that  of  Kister/  who  gave  3  grams  of  boric 
acid  daily  to  three  men,  one  of  whom  was  made  sick  at  once  with 
vomiting  and  diarrhoea,  and  withdrew;  a  second  had  albuminuria 
on  the  fourth  day,  when  the  administration  of  the  drug  was  dis- 
continued and  the  albuminuria  disappeared;  and  the  third  lost  his 
appetite  on  the  seventh  day,  had  albuminuria  on  the  tenth,  ceased 
to  take  the  drug  on  the  twelfth,  and  became  normal  on  the  thir- 
teenth. 

Neither  of  the  subjects  whose  service  lasted  beyond  the  first 
day  was  given  more  of  the  drug  to  ascertain  if  a  causal  relation 
existed  between  it  and  the  albuminuria,  which  may  have  been  an 
incident  of  any  one  of  a  number  of  conditions.  Another,  ascertain- 
ing that  a  food  of  somewhat  complex  composition  (blanc  mange) 
was  made  partly  with  milk  which  contained  borax,  attributed  the 
sickness  of  a  number  of  persons  who  ate  of  it,  and  the  death  of  some 
fowls  that  consumed  the  remainder,  to  the  toxic  nature  of  borax, 
without  considering  other  possibilities  or  trying  the  effect  of  borax 
alone  on  other  fowls.  Others,  reviewing  the  literature,  have  brought 
together  the  various  effects  that  have  been  observed  in  subjects  of 
experiments  and  in  patients  with  idiosyncratic  tendencies,  and 
have  proceeded  to  draw  unjustifiable  conclusions.  Thus,  one  in- 
sists that  the  results  of  eating  borated  foods  are  vomiting,  diarrhoea, 
diuresis,  lesions  of  the  skin,  interference  with  absorption  of  food, 
excretion  of  abnormally  large  amounts  of  nitrogen,  and  loss  of 
weight. 

It  is  well  known  that  certain  individuals  cannot  undergo  borax 
or  boric  acid  medication  any  better  than  certain  others  can  take 
quinine  or  morphine,  or  eat  lobster  and  strawberries ;  and  when  we 
read,  as  we  may  in  recent  medical  literature,  of  ill-effects  from  the 
use  of  a  2  per  cent,  solution  of  boric  acid  as  a  mouth-wash,  of  skin 
eruptions  following  repeated  washing  of  the  bladder  with  boric 
solution;  of  nausea,  loss  of  appetite,  and  depression  following  the 
dressing  of  open  wounds  with  boric  ointment;  of  total  baldness 
following  internal  administration  of  10  to  20  grains  daily  for  five 
weeks,  and  of  death  fram  washing  out  a  stomach  with  a  2.5  per 
cent,  solution,  we  recognize  that  these  must  be  isolated  cases  of 
idiosyncratic  susceptibility  from  which  it  would  be  highly  un- 
scientific to  generalize.  It  is  often  charged  that  borax  and  boric 
acid  cause  diarrhoea,  but  such  a  statement  deserves  but  little  con- 
sideration. It  may  occasionally  happen  in  experiments  that  the 
subject  is  purged,  but  it  must  be  remembered  that  in  the  present 

'  Zeitscbrift  f.  Hygiene  u.  lafectionskrankhelten,  Bd.  xxxvlL  p.  225. 
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state  of  the  food  supply  one  is  likely  any  day  to  swallow  more  or 
less  of  both  with  fish,  oysters,  ham,  corned  beef,  sausage,  milk,  and 
butter,  and  yet  we  are  not  continually  purged.  Indeed,  those  who 
are  chronically  constipated  doubtless  absorb  borates  frequently 
without  relief. 

On  the  other  hand,  experiments  of  short  duration  jdelding  no 
evidence  of  injury  to  digestion  have  been  accepted  as  demonstrating 
the  absolute  innociiousness  of  the  boron  compounds  as  food  pre- 
servatives, regardless  of  the  fact  that  they  prove  little  or  nothing  as 
to  possible  effects  of  long-continued  ingestion  on  the  different  organs 
of  the  body.  It  is  true  that,  so  far  as  they  go,  the  weight  of  evidence 
of  digestion  and  metabolism  experiments  is  slightly  in  favor  of  the 
defendant  substances;  but  such  experiments,  as  a  rule,  are  not  car- 
ried far  enough.  Concerning  the  value  of  short  researches  of  this 
character  Liebreich,^  who  is  doubtless  the  most  strenuous  advocate 
of  the  use  of  the  boron  compounds  in  foods,  says:  "It  must  always 
be  emphasized  that  no  absolute  conclusions  are  admissible  after  a 
single  series  of  experiments  of  such  short  duration,  particularly 
with  experiments  on  metabolism,  which  in  themselves  call  for 
strict  criticism,  especially  in  the  case  of  human  beings." 

As  has  been  stated  above,  no  substance  capable  of  inducing  acute 
symptoms  of  any  kind  could  long  be  employed  as  a  food  preservative. 
The  use  of  a  substance,  for  example,  which  would  cause  nausea 
and  vomiting,  or  diarrhoea,  or  headache,  or  eruptions  of  the  skin, 
or  other  symptoms,  which,  occurring  in  large  numbers  of  people 
at  the  same  time,  would  direct  attention  to  the  food  supply,  would 
necessarily  be  of  short  duration.  With  such  as  cause  no  such  effects, 
it  is  manifestly  absurd  to  institute  short  researches  with  any  expecta- 
tion of  positive  results.  The  preservatives  in  common  use  are  either 
harmless  or  they  produce  injury  insidiously  on  long-continued 
ingestion;  and  in  the  latter  case  it  is  not  to  be  expected  that  every 
individual  subjected  to  their  influence  will  be  affected  to  the  same 
extent. 

Owing  to  the  fact  that  one  cannot  possibly  have  a  record  of  the 
nature  and  amounts  of  the  various  substances  that  for  weeks  and 
months  and  years  have  been  taken  into  the  system,  and  that  the 
influence  of  this  and  that  condition  to  which  one  has  been  subjected 
cannot  be  measured,  it  is  not  possible  in  case  of  discovery  of  the 
existence  of  pathological  processes  definitely  to  trace  the  cause 
thereof  back  to  food.  Let  us  suppose,  for  example,  that  A.  B., 
after  some  weeks  of  not  feeling  well,  consults  his  physician  and 
undergoes  a  thorough  examination,  in  the  course  of  which  are  found 
albuminuria  and  other  evidence  of  degeneration  of  the  kidneys. 
Is  it  likely  that  his  condition  will  be  attributed  to  the  character  of 

1  Second  Treatise  on  the  Effects  of  Borax  and  Boric  Acid  on  the  Human  System,  London, 
J.  &  A.  Churchill,.  1902. 
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his  food  ?  And  even  if  it  were,  would  it  be  possible,  in  the  absence 
of  samples  of  everything  that  he  has  eaten  for  a  long  time,  to  single 
out  the  particular  components  of  his  diet  which,  nowadays,  is  likely 
to  contain  so  many  representatives  of  the  pharmacopoeia?  Mani- 
festly not. 

In  all  that  has  been  published  concerning  the  influence  of  borax 
on  the  system,  the  most  striking  facts  have  come  not  from  metab- 
olism experiments,  but  from  its  therapeutic  use.  It  has  repeatedly 
been  shown,  notably  by  Dr.  F^r^,  that  the  medicinal  use  of  borax 
is  not  unattended  with  risk  of  producing  or  aggravating  lesions  of 
the  kidneys.  Liebreich,^  however,  stated  in  his  first  communication 
concerning  the  effects  of  boron  compounds  on  the  human  system 
that  weak  and  diseased  kidneys  bear  borax  and  boric  acid  par- 
ticularly well.  In  his  "Second  Treatise,"  he  relates  that  to  each  of 
eight  rabbits  a  single  intravenous  dose  of  borax  was  given  without 
producing  any  evidence  of  renal  irritation,  and  he  says,  therefore,  in 
heavy  type:  "  From  these  experiments  on  animals  it  may  be  deduced 
that  borax  is  entirely  innocuous  as  regards  the  functions  of  the  kid- 
neys." He  gave  boric  acid  to  seven  patients  in  varying  amounts 
and  for  different  periods.  Two  received  28  grams  in  seven  days; 
three  received  33  grams  in  eleven  days;  one  took  37.5  grams  in 
twenty-two  days,  and  another  39.9  grams  in  twenty-four  days.  Daily 
examination  of  the  urine  revealed  no  albumin.  To  five  others  he 
gave  borax  in  smaller  doses  (14.1  grams  in  twenty-six  days,  38.7  in 
thirty-two  days,  60.9  in  thirty-seven  days,  24  in  fourteen  days,  and 
23  in  fourteen  days).  In  two  of  these  patients,  slight  temporary 
albuminuria  was  observed.  To  another  man  he  gave  3  grams  of 
borax  on  each  of  three  days  about  two  weeks  apart  (November 
8th  and  22d  and  December  2d).  Examination  of  the  urine  on 
November  19th  and  27th  and  December  8th  showed  no  albumin. 
From  the  results  observed  in  these  three  brief  experiments  he  says, 
quite  unmindful  of  his  above-quoted  statement  concerning  abso- 
lute conclusions  from  single  series  of  experiments:  "The  above- 
named  investigations  offer  a  further  proof  that  borax  and  boric 
acid  are  substances  which  cause  no  injury  to  health  when  judi- 
ciously used."  Without  further  discussion  of  the  clinical  evidence 
of  the  possibility  that  the  boron  compounds  may  injuriously 
affect  the  kidneys,  I  will  submit  the  details  and  results  of  a  feeding 
experiment  which  I  have  lately  conducted  for  a  period  of  nineteen 
weeks. 

Twelve  healthy  male  cats  were  selected  and  kept  under  precisely 
the  same  conditions  in  separate  cages.  All  were  fed  on  the  same 
food  with  this  difference:  One  (No.  1)  received  no  preservatives; 
six  (Nos.  2,  3,  4,  5,  6,  and  7)  received  borax  to  the  extent  stated 
below,  and  the  remaining  five  (Nos.  8,  9,  10,  11,  and  12)  received 

>  Vlerteljahreschrlft  f.  gericbtliche  Medlcin,  1900,  p.  83. 
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another  preservative  which  proved  to  be*  innocuous.    The  cats  that 
were  fed  on  borated  food  received  the  following  amounts  of  borax: 


No.  2 


72.5  grams  in  133  days.    Average  dose  0.544 


3    .   .   . 

.  112.0 

133   " 

"  0.842 

4    .   .   . 

.   28.0 

42   " 

"   0.667 

5    .   .   . 

.  108.0    ' 

133   " 

"   0.812 

6    .   .   . 

.  106.5 

183   " 

"   0.800 

7    ... 

.   48.0 

56   " 

"   0.857 

Of  the  dozen  animals  under  observation,  but  three  showed  any 
sign  of  illness,  and  they  were  of  the  borax  group.  No.  4  sickened 
very  soon,  and  died  at  the  end  of  the  sixth  week;  the  other  two  were 
sick  occasionally,  but  during  the  last  weeks  of  the  experiment  they 
appeared  to  be  normally  active.  Each  subject  was  weighed  at  the 
end  of  each  week;  all  showed  occasional  losses,  but  with  the  excep- 
tion of  No.  4  there  was  a  net  gain  ranging  from  230  to  990  grams. 

At  the  expiration  of  the  periods  above  mentioned,  all  of  the  ani- 
mals were  killed  (No,  4  died  as  stated),  and  in  each  case  the  heart, 
lungs,  liver,  spleen,  kidneys,  lymph  nodes,  bone-marrow,  pancreas, 
thyroid,  thymus,  adrenal,  large  bloodvessels,  striated  muscle, 
stomach,  and  small  intestine  were  examined  microscopically  by 
Dr.  E.  E.  Tyzzer,  of  the  Department  of  Pathology. 

The  control  cat  (No.  1)  showed  no  lesions  whatever.  Cat  No.  2 
showed  a  slight  cirrhosis  of  the  liver  and  nothing  more. 

Cat  No.  3  showed  kidney  lesions,  described  below,  and  a  slight 
increase  of  fat  at  the  periphery  of  the  lobules  of  the  liver. 

Cat  No.  4  showed  kidney  lesions,  described  below,  a  small  con- 
tracted spleen,  slight  increase  in  connective  tissue  in  the  liver,  mul- 
tiple adenoma  of  the  pancreas.  The  lymph  node  showed  increased 
fibrous  tissue  and  was  filled  with  epithelioid  cells. 

Cat  No.  5  showed  kidney  lesions,  described  below,  and  fatty,  but 
not  markedly,  degenerated  liver. 

Cats  Nos.  6  and  7  showed  kidney  lesions,  described  below,  and 
minute  foci  of  lymphoid  cells  in  the  liver,  generally  peripheral  to 
the  lobule. 

Cats  Nos.  8  to  12  inclusive,  which  were  given  another  preservative, 
showed  no  marked  changes  in  the  kidneys  and  no  important  or  con- 
stant lesions  elsewhere.  Except  that  so  far  as  the  kidneys  are  con- 
cerned they  may  be  regarded  in  the  light  of  additional  controls, 
they  have  no  place  in  the  present  paper. 

Thus,  of  the  twelve  cats,  only  five  showed  any  marked  changes 
in  the  kidneys,  and  these  were  all  members  of  the  borax  group,  only 
one  (No.  2)  of  which  escaped.  The  fact  that  five  of  this  group,  and 
none  other,  showed  marked  changes  in  the  kidneys  is  significant; 
it  cannot  be  looked  upon  as  a  matter'of  mere  coincidence. 

The  stained  sections  of  the  five  kidneys  were  submitted  to  Pro- 
fessor William  T.  Councilman,  who  very  kindly  reported  thereon 
as  follows: 
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"Five  kidneys.  All  show  lesions  of  the  same  general  character, 
but  differing  in  intensity.  They  consist,  first,  in  degeneration  of 
epithelium  in  all  tubules,  but  most  marked  in  the  convoluted  tubules. 
The  normal  fat  vacuolation  is  very  greatly  increased,  and  in  addition 
there  is  swelUng  and,  in  places,  disintegration  of  epithelial  cells, 
with  fragmentation  of  nuclei.  In  the  lumen  of  many  of  the  collect- 
ing tubules  are  round  and  irregular  granular  masses  representing 
cell  fragments  coming  from  higher  up.  Tubules  also  are  found 
almost  completely  stripped  of  epithelium.  In  one  kidney  the  change 
is  entirely  confined  to  degeneration  of  intense  character,  with  hya- 
line casts  in  the  small  tubules.  In  the  other  cases  the  degeneration 
is  not  so  intense,  but  is  accompanied  by  foci  of  cellular  infiltration. 
The  largest  of  these  foci  is  2.5  by  3  mm.  The  infiltration  is  chiefly 
marked  at  the  cortex  and  also  around  single  glomeruli.    Where  this 

Fig.  1. 


Foci  of  intense  interstitial  Infiltration  at  the  cortex,  with  degeneration  and  destruction 
of  tubules.    (15  diameters.) 

is  most  intense,  the  tubules  are  entirely  destroyed.  In  one  large 
area  in  the  pyramid  there  is  circumscribed  necrosis  with  invasion 
of  phagocytic  cells.  These  lesions  are  analogous  to  those  found 
in  subacute  and  chronic  nephritis  in  man,  although  they  do  not  con- 
form to  any  definite  type." 

It  may  be  objected  that  the  daily  doses  of  borax  given  were  very 
large  and,  in  proportion  to  weight,  much  greater  than  a  person 
could  possibly  receive  in  food  in  the  course  of  a  day,  but  that 
is  not  so,  and,  moreover,  it  must  be  remembered  that  this  sub- 
stance is  asserted  to  be  absolutely  innocuous  even  in  large 
doses,  and,  indeed,  rather  beneficial  than  otherwise.  Thus,  it 
is  said  that  for  years  Virchow  took  a  daily  dose  of  a  gram,  and 
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in  the  last  years  of  his  life  2  grams  with  benefit,  though  in  what 
manner  is  not  stated.     But  one  can  easily  swallow,  without  know- 


FlG.  2. 


Focus  of  cellular  infiltration  in  pyramids,  with  complete  necrosis  of  tubules  and  Invasion  of 
phagocytic  cells.    (15  diameters.) 


Fig.  3. 


Focus  of  cellular  infiltration  around  glomerulus,  with  degeneration  and  hemorrhage  in 
adjacent  tubules.    (100  diameters.) 


ing  it,  very  much  larger  amounts  in  a  day,  and   even  with  a 
single  meal.     We  have,  for  example,  the  following  known  possi- 
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bilities:  milk,  2  grams  per  quart;  butter,  2  grams  per  pound; 
cream,  1  gram  per  pint;  oysters,  4.5  grams  per  pint;  corned  beef, 
18  grams  per  pound;  ham,  18  grams  per  pound;  sausages,  4  grams 
per  pound.  An  oyster  stew  made  with  a  pint  of  such  milk  and  a 
quarter  of  a  pint  of  such  oysters,  followed  by  a  quarter  of  a  pound 
of  such  ham  or  corned  beef,  would  constitute  a  not  extraordinarily 
hearty  meal  for  an  average  man,  who  would  ingest  therewith  up- 
ward of  7  grams  of  borax  and  boric  acid,  an  amount  which  in  the 
course  of  a  day's  food  might  easily  be  doubled. 


INHALATION  OF  GASOLENE  VAPORS. 
By  Torald  Sollmann,  M.D., 

OF    CLEVELAND,    OHIO. 

(From  the  Pharmacological  Laboratory  of  Western  Reserve  Medical  College,  Cleveland,  Ohio.) 

Some  years  ago  (1897)  I  began  an  investigation  of  the  effects  of 
gasolene  vapors,  with  a  view  to  finding  a  cheap  anaesthetic  for  labora- 
tory work.  The  results  showed  that  this  drug  would  not  be  prac- 
tical, and  I  have  delayed  their  pubHcation  on  this  account.  The 
renewed  interest  in  the  subject,  aroused  by  the  employment  of 
petroleum  ether  in  Schleich's  inhalation  mixture,  causes  me  to 
submit  a  brief  summary  of  my  work.  I  employed  the  commercial 
gasolene  in  most  of  the  experiments ;  in  a  few  I  used  a  purer  sample 
of  petroleum  ether.  The  effects  were  identical.  These  coal-oil 
products  consist  of  a  mixture  of  various  hydrocarbons  of  the  series 
CnH2n4.2  ^^^d  CnHjU,  the  principal  ingredient  being  pentan  (CgHjj). 
The  experiments  were  confined  to  dogs  and  frogs. 

Effect  on  Normal  Dogs.  When  the  gasolene  is  poured  on  cotton, 
applied  to  the  mouth  of  a  dog,  and  covered  with  a  towel,  the  very  first 
effect  is  a  deepening  of  the  respiration.  The  animal  then  struggles 
violently  to  escape,  but  the  movements  soon  lose  their  purposive 
type,  and  degenerate  (within  two  to  ten  minutes)  into  inco-ordinated 
convulsions.  The  animal  has  apparently  lost  consciousness,  and 
may  be  laid  on  the  table.  The  four  legs  paw  the  air  as  in  running. 
The  eyelids,  the  tail,  and  the  toes  twitch.  The  pupils  dilate  widely. 
These  rather  weak  convulsions  then  assume  a  stronger  and  more 
general  type,  clonic  spasms  alternating  with  tetanus.  The  neck 
muscles  develop  a  surprising  strength.  During  this  convulsive 
stage  the  animal  appears  quite  insensitive  to  pain,  but  the  corneal 
reflex  is  not  quite  abolished.  In  the  intervals  between  the  general 
convulsions  the  animal  Ues  flat,  apparently  exhausted,  with  con- 
stant twitching  of  individual  muscles. 
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Death  occurs  suddenly  in  two  to  twenty  minutes,  heart  and  respi- 
ration stopping  at  nearly  the  same  time. 

The  general  course  of  the  intoxication  was  very  uniformly,  as  de- 
scribed, in  four  normal  dogs.  In  a  fifth  animal,  however,  in  which 
death  occurred  in  seven  minutes,  the  convulsions  were  more  of  the 
ordinary  asphyxial  type. 

The  autopsy  of  the  animals  killed  by  the  inhalation  of  gasolene 
gave  also  very  uniform  results.  The  veins  and  the  heart,  especially 
the  right  side,  are  considerably  distended.  The  lungs  and  skeletal 
muscles  are  conspicuously  pale;  the  kidneys  are  injected.  The  liver, 
spleen,  and  intestines  appear  normal.  The  blood  remains  fluid 
for  some  time  after  death.  It  does  not  show  any  striking  micro- 
scopic or  spectroscopic  changes. 

The  previous  injection  of  a  heavy  dose  of  morphine  does  not 
modify  the  phenomena  if  the  gasolene  is  pushed  (one  experiment) ; 
but  it  makes  it  possible  to  graduate  the  effects  and  to  extend  the 
inhalation  over  some  time. 

An  experiment  made  in  this  manner  showed  that  even  a  dilution 
of  1 : 5  causes  some  anaesthesia  and  some  convulsions.  The  anaes- 
thesia was  not,  however,  very  deep.  Recovery  followed  promptly 
on  discontinuing  the  administration.  The  protocol  of  this  experi- 
ment follows: 

Experiment.  At  10.59  began  the  administration  of  1  volume 
petroleym  ether  to  5  volumes  of  alcohol. 

In  three  minutes  there  are  convulsions,  pupils  large,  some  anaes- 
thesia, cornea  sensitive. 

Discontinued  gasolene  and  started  artificial  respiration. 

In  one  minute  the  animal  raises  its  head,  and  in  two  minutes 
it  walks  around. 

At  11.06  administered  petroleum  ether  1  to  alcohol  1. 

In  twenty-eight  minutes  twitching  of  eyelids  and  lips,  tongue 
blue,  general  convulsions,  pupils  rather  large,  very  little  anaesthesia. 

Artificial  respiration  begun.  The  pupils  become  normal  long 
before  the  twitchings  disappear.  In  six  minutes  the  animal  is  still 
weakly  anaesthetic;  in  eleven  minutes  it  runs  about,  but  is  very 
narcotic. 

Effect  of  the  Inhalation  of  Gasolene  on  the  Circulation  and  Respira- 
tion. For  this  purpose  the  animals  were  first  put  under  a  prelim- 
inary anaesthesia  by  a  heavy  dose  of  morphine  and  sufficient  A.  C.  E. 
mixture.  A  carotid  artery  was  connected  with  a  kymograph.  The 
trachea  was  supplied  with  a  cannula,  and  this  was  connected  with  a 
T-piece,  one  end  of  which  led  to  a  Woulfe's  bottle  containing  the 
anaesthetic  (or  gasolene) ;  the  other  end  leading  to  a  Marey's  tam- 
bour which  registered  the  respiratory  movements.  The  experi- 
ments were  made  on  four  dogs. 

Mixture  of  Gasolene  1  to  Alcohol  8  (volumes).  The  animal 
remained  perfectly  anaesthetized  for  two  hours  without  noticeable 
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change  in  the  blood  pressure.  At  this  time  the  characteristic 
convulsions  set  in.  The  A.  C.  E.  mixture  was  substituted,  and 
the  convulsions  disappeared. 

Gasolene  1  to  Alcohol  5.  No  effect  in  fifteen  minutes  beyond  a 
slight  slowing  of  the  heart. 

Gasolene  1  to  Alcohol  3.  Immediate  weakening  of  the  heart,  with 
fall  of  the  mean  blood  pressure.  Respiration  greatly  deepened  and 
somewhat  slowed. 

Undiluted  Gasolene.  Three  experiments  showed  an  immediate 
weakening  and  quickening  of  the  heart,  with  corresponding  fall  of 
blood  pressure.  Section  of  the  vagi  in  the  one  experiment  in  which 
it  was  tried  did  not  cause  further  quickening.  The  respirations 
were  increased  in  depth  and  frequency.  One  animal  died  suddenly 
in  ten  minutes;  the  second  died  in  thirty  minutes,  death  being  pre- 
ceded by  a  sudden  fall  of  blood  pressure.  The  third  animal  sur- 
vived over  one  hour,  when  it  was  killed  by  asphyxia.  The  last  two 
animals  showed  a  number  of  the  typical  convulsions,  occurring  first 
respectively  three  and  seven  minutes  after  beginning  the  adminis- 
tration. During  the  spasm  the  heart  force  increased  somewhat,  and 
the  blood  pressure  rose  greatly.  In  the  intervals  between  the  con- 
vulsions the  blood  pressure  showed  a  further  fall,  and  muscular 
twitchings  persisted. 

It  is  seen  that  dilutions  of  1 :5  are  practically  devoid  of  any  effect 
on  the  circulation.  The  convulsions  occur  late.  Some  degree  of 
anaesthesia  can  be  maintained.  With  greater  concentrations  the 
phenomena  consist  in  an  increase  of  respiration  (especially  depth) 
and  in  a  fall  of  blood  pressure.  The  latter  is  at  least  partly  attrib- 
utable to  a  weakening  of  the  heart.  The  tonic  vagus  inhibition  is 
depressed  or  abolished.  The  convulsions  cause  a  considerable 
vasomotor  stimulation.  Death  occurs  through  vasomotor  paralysis 
(with  respiratory  failure?),  but  is  very  late  in  some  cases.        ^f-i 

Effect  of  the  Anresthetics  on  the  Convidsions.  The  preceding  pro- 
tocols show  that  the  convulsions  can  occur  after  A.  C.  E.  anaesthesia. 
I  have,  however,  three  records  in  which  the  convulsions  were  absent. 
In  one  of  these  asphyxia  also  did  not  produce  convulsions.  It  may 
therefore  be  assumed  that  the  absence  of  the  convulsions  in  these 
cases  was  due  to  the  persistence  of  the  A.  C.  E.  anaesthesia,  which, 
as  we  know,  lessens  the  effects  of  many  convulsant  poisons. 

Effect  on  Frogs.  Three  experiments  were  made.  The  animals 
were  placed  under  a  bell-jar,  the  air  of  which  was  kept  saturated 
with  the  vapor  by  a  wad  of  cotton  impregnated  with  the  fluid. 

Commercial  gasolene  was  used  in  the  first  two  experiments.  The 
effects  were  uniform.  The  animals  at  once  became  excited,  tried 
to  escape,  wiped  the  nose  with  the  forepaw,  etc.  Soon  paralytic 
phenomena  were  noticed,  and  in  two  and  one-half  to  four  minutes 
the  animals  could  not  turn  when  placed  on  the  back,  although  they 
made  ineffectual  attempts.    When  put  in  water  they  could  not  main- 
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tain  their  position,  floating  with  head  upward.  They  would  make 
an  occasional  fairly  powerful  stroke,  but  turn  on  their  side  in  doing 
so.  Replaced  in  the  jar  they  would  sit  flat  and  execute  occasional 
swallowing  movements.  In  ten  to  fifteen  minutes  they  would  lie 
flaccid,  with  legs  extended,  but  react  weakly  to  stimulation.  This 
excitabihty  was  also  gradually  lost,  and  the  animals  appeared  dead, 
but  on  exposing  the  heart  it  was  still  beating  strongly.  The  third 
frog  was  treated  with  petroleum  ether,  and  the  same  phenomena 
developed,  but  more  slowly.  None  of  the  animals  exhibited  any 
convulsions. 

Results  of  Other  Investigators.  The  older  literature  of  gasolene 
inhalation  is  summarized  by  Joseph.*  The  first  two  cases  were  of 
laborers  poisoned  in  cleaning  gasolene  tanks.  The  effects  were 
doubtless  in  large  part  asphyxial.  Some  animal  experiments  of 
Felix  are  quoted.  Some  experiments  were  also  made  on  criminals, 
in  whom  complete  anaesthesia  was  produced. 

Elfstrandt^  investigated  pure  pentan.  The  effects  on  frogs,  rab- 
bits, and  cats  agree  with  those  reported  by  me.  Death  occurred 
by  paralysis  of  respiration,  and  complete  recovery  resulted  on  arti- 
ficial respiration.  The  anaesthetic  action  is  comparatively  weak. 
The  blood  pressure  in  rabbits  is  lowered  to  a  greater  extent  than 
by  ether  anaesthetic. 

Meltzer^  notes  the  convulsions,  but  saw  no  anaesthetic  effect. 
With  the  latter  conclusion  I  must  disagree. 

Kochmann*  ascribes  to  petroleum  ether  a  very  weak  anaesthetic 
action. 

Conclusions.  Gasolene  (or  petroleum  ether)  when  inhaled  has 
a  comparatively  slight  anaesthetic  action.  The  anaesthesia  is,  how- 
ever, very  dangerous,  since  the  substance  also  produces  convulsions, 
weakening  of  the  heart,  vasomotor  depression,  and  paralysis  of 
respiration.  The  kidneys  are  also  irritated.  The  effects  are  pro- 
duced very  promptly,  and  recovery  under  artificial  respiration  is 
also  prompt. 

The  cause  of  the  convulsions  is  not  known.  They  do  not  occur 
in  frogs. 

'  C.  Joseph.    Inaugural  Dissertation,  Leipzig,  1896. 
2  M.  Elfstrandt.    Arch.  f.  exp.  Path,  and  Pharm.,  1900,  Bd.  xlili.  p.  435. 
*  S.  J.  Meltzer,  1898.    Cited  by  W.  Meyer,  Journal  of  the  American  Medical  Association, 
1903,  vol.  xl.  p.  555. 
■•  M.  Kochmann.    Arch,  intern,  de  pharmacodyn.  et  therap.,  1908,  vol.  x.  p.  347. 
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A  CASE  OF  SUTURE  OF  THE  HEART,  WITH  RECOVERY  * 
By  Francis  T.  Stewart,  M.D., 

PROFESSOR    OF    SURGERY,    PHILADELPHIA    POLYCLINIC;      SURGEON,  GERMANTOWN     HOSPITAL; 

ASSISTANT    SURGEON,    JEFFERSON    HOSPITAL;    OUT-PATIENT    SURGEON, 

PENNSYLVANIA    HOSPITAL. 

I  AM  indebted  to  Professor  Keen  for  the  privilege  of  operating 
upon  and  reporting  the  following  case: 

T.  E.,  aged  twenty  years,  colored,  cook,  was  admitted  to  the 
Jefferson  Hospital,  February  29,  1904.  He  had  been  stabbed  in  the 
chest  with  a  long,  rusty  pen-knife.  The  stab  caused  severe  pain, 
but  neither  felled  him  to  the  ground  nor  caused  him  to  feel  faint. 
He  walked  without  assistance  to  the  hospital,  a  distance  of  one  and 
a  half  squares,  then  began  to  feel  weak,  and  was  found  crawling  up 
the  steps  leading  to  the  entrance  of  the  hospital.  After  being  dis- 
robed a  small  wound  was  found  just  above  the  third  rib,  about  one 
inch  to  the  left  of  the  left  margin  of  the  sternum.  The  wound  was 
surrounded  by  an  emphysematous  swelling,  and  bled  continuously, 
the  stream  of  blood  being  accelerated  by  each  expiration.  The 
temperature  was  97°,  and  the  pulse  80,  empty  and  markedly 
irregular  in  volume  and  rhythm.  He  lay  on  the  right  side,  breathing 
forty  times  per  minute  in  a  short,  jerky  manner.  At  times  he  would 
complain  of  a  little  pain  and  severe  dyspnoea.  He  was  sweating 
and  very  pale,  and  had  vomited  once.  There  was  neither  cough 
nor  blood-spitting.  Entire  left  chest  was  tympanitic  on  percussion, 
except  for  a  small  area  around  the  wound.  On  auscultation  the 
heart  beats  could  be  heard  indistinctly;  there  was  no  bruit  nor 
splashing  sound.  Under  ether  anaesthesia  operation  was  begun 
about  forty-five  minutes  after  the  infliction  of  the  injury.  Time  of 
operation  about  forty-five  minutes.  Amount  of  ether,  four  ounces. 
An  incision  was  carried  along  the  second  rib  for  four  inches  to  the 
sternum,  then  down  the  left  margin  of  the  sternum  to  the  fourth  rib 
and  outward  along  the  fourth  rib  for  four  inches.  The  musculo- 
cutaneous flap  was  dissected  back  and  the  opening  in  the  chest 
found  between  the  third  and  fourth  ribs,  the  knife  having  descended 
after  passing  through  the  skin.  The  exposure  was  then  made  more 
complete  by  continuing  the  sternal  incision  downward  for  two 
inches,  and  the  triangular  flap  thus  formed  retracted.  The  third 
and  fourth  ribs  were  severed  and  forcibly  turned  toward  the  right, 
fracturing  the  costal  cartilages  near  the  sternum.  The  knife  had 
passed  through  the  pleural  cavity  and  wounded  the  anterior  edge 
of  the  left  lung.  The  lung  had  collapsed  into  the  vertebral  gutter, 
and  the  pleural  cavity  contained  a  large  quantity  of  clotted  and 

♦  Read  betore  the  College  of  Physicians  of  Philadelphia,  May  4, 1904. 
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jQuid  blood.  The  opening  into  the  pericardium  was  easily  found 
by  the  spurting  of  blood  with  each  pulsation  of  the  heart;  it  meas- 
ured about  three-eighths  of  an  inch.  The  pericardial  wound  was 
enlarged  in  the  axis  of  the  heart,  and  a  penetrating  wound  of  the 
anterior  wall  of  the  left  ventricle  found.  This  wound  was  parallel 
to  the  axis  of  the  heart,  nearer  the  auricle  than  the  apex,  and  meas- 
ured about  three-quarters  of  an  inch  (larger  than  either  the  skin, 
intercostal,  pleural,  or  pericardial  wounds).  Bleeding  from  this 
wound  was  free  and  continuous,  whether  more  marked  during 
diastole  I  am  unable  to  state,  as  the  heart  was  now  beating  very 
rapidly  and  resembled  a  quivering  mass  of  muscle.  The  wound 
was  closed  with  a  continuous  silk  suture  (six  stitches),  the  sutures 
being  inserted  and  tied  without  reference  to  diastole  for  the  reason 
already  stated.  During  the  suturing  the  coronary  artery  was  punc- 
tured by  the  needle,  causing  a  profuse  hemorrhage  which  was  con- 
trolled by  an  additional  suture.  The  pericardial  and  pleural  cavities 
were  cleared  of  blood,  and  the  pleural  cavity  was  irrigated  with  salt 
solution.  The  pericardial  wound  was  sutured  with  a  continuous 
silk  suture,  a  small  opening  being  left  at  the  lower  end  for  the  passage 
of  a  gauze  drain.  No  attempt  was  made  to  suture  the  lung  (which 
was  not  bleeding)  nor  the  parietal  pleura.  A  gauze  drain  was  also 
placed  in  the  pleural  cavity,  gaining  exit  at  the  lower  part  of  the 
primary  incision.  The  severed  ribs  were  approximated  and  the 
soft  parts  sutured  with  silkworm-gut.  During  the  operation  twenty- 
four  ounces  of  salt  solution  containing  adrenalin  were  injected  into 
the  circulation  and  strychnine  and  atropine  were  administered 
subcutaneously.  After  the  operation  the  foot  of  the  bed  was  raised, 
external  heat  applied,  the  extremities  bandaged,  and  owing  to  the 
violent  struggling  of  the  patient  morphine  was  given.  Tempera- 
ture, 100.4°;  pulse,  150;  respiration,  32. 

Second  day:  Temperature,  lCf3.4°;  pulse,  130;  respiration,  56. 
Dressing  saturated  with  blood-stained  fluid.  Unproductive  cough. 
Strychnine,  whiskey,  codeine.  Delirium,  subsultus,  carphologia. 
Great  pain  in  left  chest,  garrulous  wound. 

Third  day:  Temperature,  100°;  pulse,  130;  respiration,  46. 
Drains  removed  and  replaced  between  the  edges  of  the  skin  wound 
because  of  oozing  of  blood. 

Fourth  day:  Temperature,  102°;  pulse,  140;  respiration,  52. 
Passage  of  air  through  the  external  wound  has  ceased.  Ammonium 
carbonate  and  digitalis. 

Fifth  day:  Temperature,  102°;  pulse,  130;  respiration,  60.  Ex- 
amination of  the  chest  reveals  dulness,  rough  breathing,  and  crepi- 
tant rales  over  the  lower  part.  Blood:  erythrocytes,  3,630,000; 
leukocytes,  38,800;  haemoglobin,  58  per  cent.  The  chest  was  ex- 
plored with  a  needle,  with  a  negative  result. 

Sixth  day:  Temperature,  102.8°;  pulse,  140;  respiration,  48. 
Pus  under  skin  flap;  removal  of  several  stitches. 
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Seventh  day:  Temperature,  103.6°;  pulse,  140;  respiration,  62. 
Cough  continues;  Httle  pain. 

Eighth  day:  Temperature,  103°;  pulse,  150;  respiration,  50. 
More  profuse  discharge  of  pus  from  the  wound. 

Ninth  day:  Temperature,  103°;  pulse,  136;  respiration,  48. 
Chest  again  explored  for  pus,  with  negative  result. 

Tenth  day:  Temperature,  103°;  pulse,  128;  respiration,  52. 
Prolonged  paroxysm  of  coughing. 

Eleventh  day:  Temperature,  103.4°;  pulse,  130;  respiration,  50. 
Remaining  stitches  removed. 

Twelfth  day:    Temperature,  103°;  pulse,  128;  respiration,  50. 

Thirteenth  day :  Temperature,  100.8°;  pulse,  1 20 ;  respiration,  40. 
Small  slough  separating  from  the  skin-flap. 

Fourteenth  day:    Temperature,  100°;  pulse,  120;  respiration,  40. 

Fifteenth  day:  Temperature,  101°;  pulse,  120;  respiration,  28. 
Cough  almost  gone;  never  any  expectoration.  Thereafter  the  tem- 
perature, pulse,  and  respiration  gradually  fell  until  on  the  twenty- 
second  day  the  temperature  registered  99°,  the  pulse  98,  and  the 
respiration  20.  Subsequently  the  temperature,  pulse,  and  respira- 
tion remained  below  these  points.  On  the  thirty-fifth  day  the 
patient  was  allowed  out  of  bed.  On  the  fifty-sixth  day  the  patient 
was  discharged  to  return  to  the  Out-patient  Department  for  dress- 
ing, a  small  sinus  leading  down  to  the  point  where  the  ribs  were 
severed,  still  persisting;  this  sinus  closed  a  few  days  later.  The  ribs 
have  united  firmly,  with  little  callous  formation.  The  pulse  varies 
between  80  and  90.  Adventitious  sounds  have  never  been  heard 
in  the  heart.  The  left  chest  expands  very  little  on  inspiration,  and 
slightly  roughened  breathing,  but  no  rales,  can  still  be  heard. 

In  olden  times  a  wound  of  the  heart  was  considered  synonymous 
with  inevitable  and  immediate  death.  EUsberg^  tells  us  that  prior 
to  the  sixteenth  century  Hippocrates,  Celsus,  Paul  of  iEgina,  Roland, 
and  Lanfranc  all  mention  heart  wounds,  and  agree  that  they  are 
invariably  fatal.  In  the  early  part  of  the  sixteenth  century  Fallo- 
pius^  studied  the  subject,  with  a  view  to  recognizing  the  cavity 
injured,  and  Jacob  Hollerius  made  the  assertion  that  a  wound  of  the 
heart  was  not  necessarily  fatal.  Later  in  the  century  bullets,  arrow- 
heads, and  other  foreign  bodies  were  found  in  the  hearts  of  animals 
which  had  continued  to  run  for  some  time  after  receiving  their  death 
wounds,  and  tales  were  told  of  men  who  during  the  intoxication  of 
battle  continued  to  fight  after  being  stabbed  through  the  heart. 
Toward  the  end  of  the  century  Ambroise  Par^^  related  the  oft-quoted 
case  of  the  Turin  gentleman  who  received  a  rapier  thrust  below  the 
left  nipple  during  a  duel,  and  who  made  several  passes  and  pursued 
his  slayer  200  paces  before  falling  to  the  ground  a  corpse. 

In  1642  J.  WolP  gave  the  first  reliable  account  of  the  healing  of 
a  wound  of  the  heart.  Morgagni'  (1761)  stated  that  the  cause  of 
death  in  many  cases  was  compression  of  the  heart  by  the  effused 
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blood,  a  theory  which  has  since  been  converted  into  a  fact  mainly 
by  the  observations  of  Rose  and  the  experiments  of  Cohnheim.  It 
is  interesting  in  this  connection  to  recall  the  fact  that  Morgagni  died 
of  rupture  of  the  heart. 

Sherman*  says  Desault  laid  down  the  rules  for  pericardotomy  for 
empyema  in  1798,  and  it  took  surgery  ninety-eight  years  to  pass 
from  the  pericardium  to  the  epicardium  across  a  space  that  is  such 
only  potentially. 

Benjamin  BelP  (1783)  did  not  beUeve  healing  could  occur.  A. 
Richter^  (1786)  considered  the  probe  dangerous,  and  insisted  upon 
absolute  rest  and  free  bloodletting.  Larrey  and  Dupuytren  laid 
down  many  rules  for  treatment.  During  the  seventeenth  and 
eighteenth  centuries  papers  would  appear  describing  cases  in  which 
protracted  periods  intervened  between  the  injury  and  dissolution. 

In  the  beginning  of  the  nineteenth  century  Jamain,  Zannetti,  and 
others  wrote  on  the  viability  of  patients  after  heart  wounds;  but  it 
was  not  until  1867,  when  George  Fischer^  published  his  classical 
study  of  452  human  cardiac  wounds,  that  a  firm  foundation  was  laid 
for  the  evolution  of  the  surgery  of  the  heart.  Fischer  clearly  estab- 
lished the  fact  that  an  individual  might  exist  for  hours  or  even  days 
with  a  wounded  heart;  and  that,  indeed,  in  from  7  to  10  per  cent,  of 
the  cases  the  wound  heals  and  the  patient  actually  recovers.  Loison 
and  Ollivier  collected  additional  cases  and  corroborated  the  findings 
of  Fischer.  Ninni''  states  that  according  to  the  statistics  of  Jamain, 
Fischer,  Lantenelet,  and  Zannetti,  death  is  instantaneous  in  18  per 
cent,  of  the  cases. 

Up  until  the  closing  years  of  the  nineteenth  century  the  treat- 
ment of  wounds  of  the  heart  consisted  in  the  application  of  an 
occlusive  dressing,  absolute  rest,  ice  or  blisters  to  the  praecordium, 
sedatives,  such  as  veratrum  viride,  digitalis,  opium,  and  venesection. 
Rose'  advised  paracentesis  of  the  pericardium  or  pericardotomy  to 
relieve  compression  of  the  heart  the  result  of  a  wound.  In  1881 
John  B.  Roberts  suggested  the  propriety  of  attempting  to  suture  a 
wound  of  the  heart.  Later  Koenig  and  Delorme  voiced  the  same 
opinion.  The  idea,  however,  was  generally  regarded  as  the  wildest 
fancy  of  ultra-enthusiasts.  Billroth  declared  that  no  surgeon  who 
wished  to  preserve  the  respect  of  his  colleagues  would  ever  attempt 
to  suture  a  wound  of  the  heart.  Riedinger  (1884)  considered  the 
proposition  below  the  dignity  of  mention.  Tillmanns  was  convinced 
of  the  hopelessness  of  surgery  when  confronted  with  a  bleeding 
heart.  That  the  heart  could  be  exposed  and  manipulated  has  been 
demonstrated  by  many  experimenters.  In  1894  Kronecker  and 
Schmey^  discovered  that  this  organ  might  be  punctured  with  but 
little  interference  with  its  action,  except  when  a  spot  in  the  inter- 
ventricular septum  was  touched,  when  immediate  death  ensued 
(Kronecker's  co-ordination  centre).  In  1895  Rosenthal^  essayed  to 
treat  an  experimental  wound  of  the  heart  by  direct  means — ^he  used 
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a  tampon  of  iodoform  gauze,  and  the  dog  survived.  During  the 
same  year  Del  Vecchio^  was  the  first  to  suture  the  canine  heart  with 
success.  In  1896  Salomoni^  and  in  1897  Bode^  successfully  closed 
wounds  of  animal  hearts  by  suture. 

Since  then  there  have  been  many  experimental  investigations 
into  this  subject.  The  conclusions  of  Elsberg,^  which  may  be  taken 
as  representative  of  the  findings  of  the  experimenters,  are  as  follows: 
That  the  heart  could  be  grasped  with  the  hands  or  forceps  and  gently 
compressed,  with  no  appreciable  difference  in  its  action,  and  that  it 
could  be  penetrated  by  a  needle  and  knife,  producing  only  a  tempo- 
rary irregularity  of  its  action;  that  penetrating  wounds  produced 
during  systole  bled  more  than  those  produced  during  diastole,  and 
that  wounds  of  the  ventricles  produced  during  systole  were  larger 
than  those  produced  during  diastole;  that  oblique  wounds  bled 
less  than  perpendicular  wounds;  that  wounds  of  the  right  ventricle 
were  more  dangerous  than  those  of  the  left  because  the  wall  of  the 
right  ventricle  was  thinner,  and  also  because  the  blood  in  the  right 
side  of  the  heart  coagulated  more  slowly;  that  wounds  of  the  heart 
heal  kindly  and  that  the  cicatrix  is  usually  complete  in  about  four- 
teen days;  that  interrupted  sutures  are  better  than  continuous  ones; 
that  the  tissue  included  in  the  suture  always  atrophied,  and  was 
replaced  by  scar;  a  smaller  number  of  muscular  fibres  was  included 
in  the  interrupted  than  in  the  continuous  suture,  thus  producing 
less  atrophy  and  less  scar  tissue;  that  superficial  sutures  were  less 
likely  to  tear  out  than  deep  ones,  and  that  the  sutures  should  be 
inserted  and  tied  during  diastole  because  of  the  danger  of  their 
tearing  out  if  tied  during  systole. 

After  the  road  had  been  paved  by  the  knowledge  that  patients 
would  often  live  long  enough  for  operative  interference,  and  that  the 
heart  would  tolerate  manipulation,  two  unsuccessful  attempts  were 
made  in  1896  to  close  human  cardiac  wounds  by  suture,  one  by 
Farina  and  one  by  Cappelen,  and  in  1897  Rehn  published  the  first 
successful  cardiorrhaphy  in  man.  Including  these  cases  and  the  one 
reported  in  this  paper,  I  have  been  able  to  find  60  cases  with  the 
surprisingly  high  recovery  rate  of  38^  per  cent. 

Wounds  of  the  heart  may  be  produced  by  penetration  from  with- 
out, as  gunshot  or  stab  wounds,  or  by  fractured  ribs,  and  by  foreign 
bodies  from  the  oesophagus,  stomach,  or  bronchus.  The  heart  may 
burst  as  the  result  of  blunt  force  to  the  thorax  or  epigastrium  with 
or  without  laceration  of  the  pericardium,  and  it  may  rupture  spon- 
taneously (disease  of  myocardium  or  coronary  artery,  neoplasms, 
gummata,  echinococci,  abscess,  aneurysm,  etc.).  That  an  attempt 
should  be  made  to  save  as  many  of  these  cases  as  survive  for  a 
sufficiently  long  period  of  time  after  the  accident  needs  no  argu- 
ment. Of  the  cases  thus  far  recorded,  55  were  stab  wounds  and  5 
gunshot  wounds.  Two  of  the  gunshot  wounds  recovered  (Launay, 
Noll)  and  in  two  of  the  fatal  cases  the  posterior  wound  was  not 
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sutured  (Bufnoir,  Stem).  As  late  as  1903,  however,  Wolff*  advises 
expectant  treatment  in  gunshot  wounds  of  the  heart. 

The  symptoms  are  those  of  acute  anaemia  or  of  compression  of 
the  heart,  depending  upon  the  escape  of  blood  into  the  pleural  cavity 
or  externally  or  upon  its  retention  in  the  pericardium.  In  some  cases 
the  patient  may  walk  or  even  run  for  a  considerable  distance  before 
falling  to  the  ground.  In  a  recent  stab  case  in  Philadelphia  the 
patient  was  examined  by  a  careful  and  competent  surgeon,  who 
regarded  the  wound  in  the  chest  as  trivial  because  of  the  absence  of 
symptoms.  The  patient  died  within  twenty-four  hours  and  an 
autopsy  revealed  a  punctured  heart.  On  the  other  hand,  a  patient 
may  present  marked  symptoms  without  a  serious  injury.  During 
the  past  year  I  was  called  to  the  Pennsylvania  Hospital  to  see  a  boy 
who  had  been  stabbed  in  the  cardiac  region.  He  presented  all  the 
classical  symptoms  of  severe  shock.  Under  a  local  anaesthetic  the 
wound  was  enlarged  and  found  to  be  non-penetrating.  His  symp- 
toms disappeared  in  a  few  hours.  In  any  case  there  may  be  nervous 
symptoms,  such  as  vertigo,  syncope,  convulsions,  vomiting,  or  hemi- 
plegia (Pirogoff).  The  nervous  phenomena  are  said  to  be  more 
common  in  injuries  to  the  left  ventricle,  and  to  be  due  to  anaemia 
of  the  spinal  cord.  Respiratory  difficulties  are  more  marked  in 
wounds  of  the  right  ventricle,  but  may  be  due  to  nervous  influences, 
pneumothorax,  or  compression  of  the  heart.  Haemoptysis  is  rare, 
even  if  the  lung  is  injured. 

When  the  blood  escapes  into  the  pleural  cavity  (the  pleura  was 
injured  in  57  of  the  60  cases,  95  per  cent.)  there  will  be  in  addition 
to  the  symptoms  of  anaemia  the  signs  of  a  pneumohaemothorax. 
Palpation  may  detect  the  apex  beat.  A  splashing  sound  indicates 
blood  and  air  in  the  pericardium.  A  whizzing  sound  due  to  the 
presence  of  air  in  the  pericardium  is  also  described.  In  some  cases 
a  friction  sound  may  be  heard,  and  in  others  a  bruit  not  unlike  that 
heard  over  an  aneurysm.  The  heart  is  apt  to  be  irregular  and  in 
many  cases  the  pulse  is  below  100°. 

When  the  bleeding  is  external  the  stream  may  be  continuous  or 
in  jets.  Slight  increase  in  cardiac  dulness  is  to  be  expected.  The 
respiration  may  be  quiet  until  near  the  end,  and  physical  examina- 
tion of  the  lung  may  reveal  little  abnormal. 

When  the  blood  is  confined  to  the  pericardium  the  pulse  is  exceed- 
ingly feeble,  and  the  apex  beat  can  neither  be  felt  nor  heard.  There 
may  be  a  splashing  sound,  disappearing  with  the  filling  of  the  peri- 
cardium, at  which  time  the  area  of  precordial  dulness  will  be  vastly 
increased.  The  patient  is  unconscious,  and  may  regain  his  senses 
on  providing  an  exit  for  the  blood.  Cohnheim  demonstrated  by 
animal  experiments  that  the  pressure  manifested  itself  first  on  the 
auricles  and  the  origin  of  the  great  veins,  producing  venous  stasis; 
this  may  increase  to  complete  obstruction  to  the  flow  of  blood,  and 
is  manifested  by  dyspnoea  and  cyanosis.  The  ventricles  pump 
themselves  dry,  and  the  heart  finally  stops. 


STEWART:    SUTURE    OF   THE   HEART.  437 

Death  ensues  as  the  result  of  anaemia,  compression  of  the  heart, 
or  later  from  sepsis  or  functional  incompetence.  Izzo^°  reports  a 
case  of  stab  wound  of  the  left  ventricle  which  was  discharged  cured 
on  the  twenty-eighth  day.  A  few  hours  later  the  patient  died  while 
lifting  a  heavy  body,  the  scar  having  ruptured.  The  possibility  of 
embolism  from  air  or  clot  should  also  be  thought  of. 

As  may  be  seen  from  the  foregoing,  a  diagnosis  of  injury  of  the 
heart  may  be  difficult  or  impossible  without  exploration.  The 
location  of  the  external  wound  is  no  sure  guide.  Of  the  external 
wounds  in  the  60  cases,  thirty-nine  were  on  the  left  side,  between 
the  second  and  seventh  ribs,  sternum  and  anterior  axillary  line,  two 
were  in  the  left  midaxillary  line,  two  to  the  right  of  the  sternum, 
one  in  the  epigastrium,  one  under  the  left  costal  arch,  and  fifteen 
not  mentioned.  It  may  be  stated,  however,  that  any  penetrating 
wound  in  the  prsecordium  is  almost  sure  to  injure  the  pericardium 
or  the  heart.  External  bleeding  may  be  profuse  and  spurting 
from  a  wounded  intercostal  or  internal  mammary,  and  may  be 
absent  in  a  punctured  wound  of  the  heart.  Although  justified 
by  Rehn,  the  use  of  the  probe  is  generally  condemned.  The  state- 
ment that  the  blood  coming  from  the  external  wound  will  be  bright 
red  when  the  left  heart  is  injured  and  dark  in  color  when  coming 
from  the  right  heart  is  not  to  be  relied  upon.  Neither  can  the  size 
of  the  wound  in  the  heart  be  predicted  with  certainty  by  the  size 
of  the  external  wound  nor  the  cavity  injured  by  its  location.  In 
the  present  case,  for  instance,  the  cardiac  wound  was  larger  than  the 
external  wound,  the  knife  probably  entering  the  heart  at  the  begin- 
ning of  systole,  and  as  the  heart  swung  forward  added  an  incised 
wound  to  the  stab,  and  the  location  of  the  external  wound  suggested 
a  wound  of  the  auricle  rather  than  the  ventricle.  Of  the  60  cases, 
the  left  ventricle  was  wounded  thirty  times,  with  fifteen  recoveries; 
the  right  ventricle  twenty-one  times,  with  seven  recoveries;  the  right 
auricle  once,  resulting  in  death;  the  left  auricle  once,  resulting  in 
death;  the  apex  three  times,  with  one  recovery,  and  in  four  the 
chamber  wounded  is  not  known.  The  size  of  the  wound  in  the 
heart  muscle  varied  from  0.5  cm.  to  7  cm.  The  only  safe  procedure 
in  doubtful  cases  is  to  enlarge  the  wound,  ascertain  if  it  penetrates 
the  chest  wall,  and  if  there  be  symptoms  of  hemorrhage  or  "heart 
tamponage,"  operate. 

Although  the  cases  operated  upon  after  the  lapse  of  several  hours 
show  a  larger  proportion  of  recoveries  than  those  operated  upon 
earlier,  operation  should  be  undertaken  as  quickly  as  possible  after 
the  injury.  Of  the  60  cases,  the  time  elapsing  between  the  injury 
and  the  operation  is  not  given  in  29,  11  of  which  recovered.  Of 
the  remaining  cases  16  were  operated  upon  within  one  hour,  with 
4  recoveries,  1  in  three  and  three-quarter  hours  with  recovery, 
4  between  three  and  four  hours  with  1  recovery,  1  in  five  hours 
with  recovery,  1  in  six  hours  with  recovery,  2  in  eight  hours  with  1 
recovery,  2  in  twelve  hours  with  1  recovery,  and  3  after  twenty- 


438  STEWART:    SUTURE    OF   THE   HEART. 

four  hours  with  2  recoveries.  This  gives  a  mortality  of  over  76 
per  cent,  for  those  operated  upon  within  four  hours,  and  a  mortality 
of  30  per  cent,  for  those  after  four  hours.  In  looking  over  the  causes 
of  death  in  these  cases,  and  leaving  out  of  consideration  2  cases  in 
which  the  interventricular  septum  was  cut,  it  may  be  noted  that  of 
the  cases  operated  on  under  four  hours  35y  per  cent,  died  within 
twenty-four  hours,  and  of  those  operated  upon  after  four  hours  33^ 
per  cent,  died  within  twenty-four  hours.  An  individual  who  sur- 
vives a  heart  wound  for  a  number  of  hours  has  a  fair  chance  to 
recover  with  operation,  and  perhaps  without  operation,  but  of  the 
cases  which  would  succumb  within  a  few  hours  many  will  be  saved 
by  prompt  intervention. 

The  advice  given  by  Rydygier^^  to  allow  a  knife  which  may  be 
found  sticking  in  the  chest  to  remain  until  ready  to  suture  is  ques- 
tionable. It  is  easy  to  understand  how  the  blade  might  produce 
further  laceration  of  a  beating  heart. 

An  anaesthetic  should  always  be  employed  unless  the  patient  be 
unconscious.  Ether  was  employed  in  the  present  case,  because  it 
was  believed  to  be  safer  than  chloroform.  Of  4  cases  in  which 
ether  was  employed,  2  died,  1  on  the  table;  of  11  cases  in  which 
chloroform  was  used,  4  died,  1  on  the  table;  and  of  11  cases  in 
which  no  anaesthetic  was  given,  6  died,  2  on  the  table.  Of  2  cases 
in  which  it  is  simply  stated  that  an  anaesthetic  was  administered, 
both  died,  1  on  the  table. 

The  heart  may  be  exposed  by  the  extrapleural  method  or  by  the 
transpleural  method. 

Among  those  who  have  employed  or  who  advise  the  extrapleural 
method  are  Rydygier,  Pagenstecher,  Napalkow,  Wehr,  Giordano, 
Podrez,  and  Nietert.  Rydygier"  advises  a  horizontal  incision  at 
the  upper  border  of  the  third  rib,  extending  from  the  right  of  the 
sternum  to  the  left  costochondral  joint,  then  obliquely  downward 
along  the  outer  ends  of  the  costal  cartilages  as  far  as  the  fifth  inter- 
space. The  third,  fourth,  and  fifth  costochondral  articulations  are 
divided,  the  sternum  severed  subperiosteally  and  the  flap  turned  to 
the  right.  Giordano  suggests  a  vertical  incision  along  the  right 
margin  of  the  sternum,  with  the  division  of  the  second  and  third 
cartilages;  from  each  extremity  of  the  vertical  incision  a  transverse 
cut  is  made  across  the  sternum,  which  is  then  divided  and  the  flap 
turned  to  the  left  by  luxating  the  cartilages.  Podrez  begins  an 
incision  in  the  second  left  interspace  one  and  one-half  inches  from 
the  sternum,  carries  it  as  far  as  the  midsternum,  then  downward  to 
the  level  of  the  seventh  cartilage  and  outward  along  the  seventh  rib. 
The  sternum  is  divided  at  either  end  of  the  longitudinal  incision  and 
the  flap  turned  to  the  left.  Nietert*^  cuts  from  the  right  border  of  the 
sternum  to  one  inch  to  the  left  of  the  sternum  on  a  level  with  the  third 
rib;  a  similar  incision  is  made  on  a  level  with  the  base  of  the  ensi- 
form,  and  the  left  extremities  of  these  incisions  are  united  by  a 
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perpendicular  incision.     The  fourth,  fifth,  and  sixth  ribs  and  the 
sternum  are  divided  and  reflected  to  the  right. 

Among  the  transpleural  methods  are  those  of  Del  Vecchio,  Paria- 
vecchio,  Farina,  Rehn,  Cappelen,  Parozzani,  Giordano,  Ramoni, 
Ninni,  and  Rotter.  Del  Vecchio  outlines  an  H-shaped  incision: 
the  vertical  limbs  correspond  to  the  left  sternal  and  mammary  lines, 
and  the  horizontal  portion  to  the  fourth  interspace.  The  fourth, 
fifth,  and  sixth  ribs  are  resected,  one  flap  being  turned  upward  and 
the  other  downward.  Farina,  Rehn,  Parlavecchio,  and  Cappelen 
resect  one  or  more  ribs.  Parozzani  made  a  triangular  flap,  one  side 
of  which  extended  along  the  left  margin  of  the  sternum  from  the  fifth 
interspace  to  the  ninth  rib,  the  second  side  from  the  upper  end  of 
this  incision  outward  for  3  cm. ;  the  sixth,  seventh,  and  eighth  ribs 
were  cut  and  the  flap  turned  outward.  Giordano  incised  in  the 
third  interspace,  sectioned  the  third  and  fourth  ribs,  turning  the  one 
upward  and  the  other  downward.  Ninni  advocates  an  incision  along 
the  sternum  from  the  third  to  the  sixth  rib  and  the  same  length  in 
the  mammary  line,  joining  these  by  a  horizontal  incision  in  the  fifth 
interspace.  The  intervening  ribs  are  cut  and  the  flap  turned  upward. 
Rotter  cuts  outward  from  the  left  border  of  the  sternum  along  the 
third  rib  for  two  inches,  then  downward  parallel  with  the  left  border 
of  the  sternum  to  the  sixth  rib,  thence  along  the  sixth  rib  to  the 
sternum.  The  third,  fourth,  and  fifth  ribs  are  severed  and  the  flap 
turned  toward  the  right.  He  also  advises  the  same  procedure  on  the 
right  side  in  cases  in  which  the  wound  is  on  the  right.  The  open- 
ing was  made  in  the  right  chest  in  3  cases  only  (Watten,  Ninni, 
Earth). 

The  extrapleural  method  will  be  indicated  in  cases  in  which  the 
wound  does  not  involve  the  pleura,  and  in  which  the  patient's  con- 
dition is  such  as  to  sustain  an  operation  protracted  by  the  small 
opening  in  the  chest  wall,  and  by  the  careful  manipulations  neces- 
sary to  avoid  the  pleura.  This  will  be  rare;  in  3  cases  only  did  the 
pleura  escape  injury  (Pagenstecher,  Nietert,  Gibbon).  Rehn  thinks 
it  advisable  to  incise  the  pleura  to  avoid  negative  pressure  from 
aspirating  air  into  the  mediastinum,  causing  the  blood  to  foam. 

An  atypical  osteoplastic  flap  with  the  base  toward  the  sternum 
either  in  the  right  or  left  chest,  according  to  indications,  and  includ- 
ing as  many  ribs  as  may  be  necessary  for  proper  exposure,  usually 
from  two  to  four,  will  probably  be  used  in  most  of  the  future 
cases. 

The  wound  in  the  lung  ceases  to  bleed  as  a  rule  when  the  lung 
collapses  and  needs  no  treatment;  if  bleeding,  it  may  be  sutured. 

The  wound  in  the  pericardium  is  enlarged  in  the  axis  of  the  heart 
by  tearing  or  cutting,  and  the  sac  cleared  of  blood  with  the  finger. 
In  several  of  the  cases  attention  is  called  to  the  fact  that  the  blood 
coagulated  behind  the  heart.  In  experimental  work  Ricketts  found 
that  collapse  of  the  lung  would  congest  the  heart,  and  that  exposure 
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caused  it  to  dilate  because  of  the  lack  of  support  of  the  pericardium 
and  chest  wall. 

The  bleeding  from  the  heart  may  be  controlled  by  a  finger,  and 
the  heart  may  be  steadied  by  the  fingers,  by  forceps,  or  by  sling 
sutures.  In  the  present  case  a  suture  was  inserted  at  the  upper  end 
of  the  wound,  tied,  and  used  as  a  tractor  for  the  insertion  of  the 
remaining  stitches.  In  2  cases  the  sutures  tore  out  (Walker,  Zuleh- 
ner).  Should  the  heart  cease  to  beat  during  the  manipulation  it 
should  be  sutured  quickly  and  massage  performed.  The  use  of 
gauze  packing  will  probably  never  be  indicated;  to  be  efficient  it 
must  be  firm,  and  to  be  firm  it  must  exert  injurious  compression. 
A  round,  curved,  intestinal  needle  is  generally  recommended.  Silk 
was  employed  in  26  cases  with  2  recoveries,  catgut  in  9  with  5 
recoveries,  celluloid  in  1  with  recovery,  and  in  24  the  suture  mate- 
rial is  not  known.  The  highest  number  of  sutures  employed  was 
eleven.  Silk  has  the  advantage  of  being  easier  to  manipulate  and 
more  certain  to  hold.  It  has  been  proven  that  catgut  will  last  long 
enough  for  the  repair  of  the  wound.  Silk  was  used  in  the  present 
case  because  of  the  fear  of  untying  of  the  knots  by  the  constant 
gyrations  of  the  heart.  The  continuous  suture  is  mentioned  in  3 
of  the  cases  with  2  recoveries.  It  may  be  applied  more  rapidly 
than  the  interrupted,  and  presents  fewer  knots  on  the  surface  of  the 
heart.  The  sutures  are  inserted  at  intervals  of  one-eighth  of  an 
inch  deeply  into  the  muscle,  but  must  not  penetrate  the  endocar- 
dium. In  dogs  Sherman*  found  it  a  difficult  matter  to  penetrate  the 
endocardium  with  an  ordinary  curved  needle.  After  tying,  the  ends 
should  be  cut  off  one-quarter  of  an  inch  from  the  knot  to  guard 
against  untwisting.  Diastolic  suture  is  difficult  and  unnecessary. 
One  would  have  to  rehearse  with  a  rapidly  ticking  metronome  for 
a  long  time  before  he  would  be  able  to  accomplish  the  feat.  In  dogs 
Ricketts"  and  Sherman*  found  it  impossible.  Although  Larrey 
showed  many  years  ago  the  possibility  of  recovery  after  a  severed 
coronary  artery,  it  has  been  asserted  repeatedly  that  this  accident  is 
always  fatal.  Ricketts  demonstrated  on  animals  that  either  coronary 
artery  may  be  ligated  at  any  point  without  death  resulting.  Of  the 
4  cases  in  which  the  coronary  was  injured,  only  1,  the  present  case, 
recovered. 

Any  blood  which  may  be  in  the  pericardium  is  now  removed  by 
the  finger  or  sponge,  and  the  pleural  cavity  cleared  of  fluid  and 
clots.  The  pleura  and  pericardium  may  be  sutured  or  both  cavities 
may  be  drained.  Wolffs  shows  that  there  is  no  retention  of  secre- 
tion in  the  pericardium  when  it  is  closed.  He  explains  the  presence 
of  fluid  behind  a  tampon  in  Watten's  case  by  the  massage  of  the 
heart  by  the  gauze.  He  says  the  cardiac  wound  heals  quickly  and 
is  not  infected,  the  instrument  having  been  cleaned  on  its  way 
through  the  chest  wall,  and  he  strongly  advises  suture  of  the  peri- 
cardium without  drainage.    The  dangers  of  the  drain  are  the  same 
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here  as  elsewhere — i.  e.,  infection  and  adhesions.  Of  the  22  cases  in 
which  the  pericardium  was  drained,  2  died  within  a  few  hours, 
and  of  the  remaining  20,  10  (50  per  cent.)  recovered;  of  the  15  in 
which  the  pericardium  was  closed  without  drainage,  1  died  in  fifteen 
minutes;  and  of  the  remaining  14,  7  (50  per  cent.)  recovered.  The 
question  may  still  be  regarded  as  an  open  one.  In  a  future  case  I 
think  I  should  close  the  pericardium  and  drain  the  pleura  through  a 
stab  in  the  back,  as  the  latter  cavity  is  difficult  to  clear  of  blood 
quickly. 

Of  the  23  cases  that  recovered  after  operation  11  are  known  to 
have  been  complicated  with  some  form  of  infection;  in  only  1  case 
is  uncomplicated  recovery  stated.  Of  the  37  deaths,  16  occurred 
within  twenty-four  hours  from  shock  and  hemorrhage,  and  in  2  of 
these  the  interventricular  septum  had  been  punctured ;  3  died  on  the 
second  day,  2  from  the  infection  of  the  pleura  and  1  unknown;  4 
died  on  the  third  day,  2  from  infection  and  2  unknown;  2  died  on 
the  fourth  day,  both  from  infection,  and  in  1  of  these  the  tricuspid 
valve  had  been  injured;  3  died  on  the  fifth  day  from  infection,  and 
1  on  the  sixth,  1  on  the  fourteenth,  1  on  the  nineteenth,  and  1  on 
the  twenty-second  day,  all  from  infection;  in  5  cases  the  time  and 
cause  of  death  are  unknown. 

I  append  a  table  of  the  reported  cases.     (See  pages  442,  443.) 
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Table  of  Cases  of  Cardiorrhaphy. 


1 

Operator 
and  year. 

Location  of  external 
wound. 

Chamber 

wounded 

and  size  of 

wound. 

Time  be- 1 
tween  in-' 
jury  nnd 
operat'n. 

AnsES- 
thetic. 

Suture. 

Drainage 

Result  and 
remarks. 

1.  Farina, 

1896 

2.  Cappelen, 

1896 

3.  Rehn, 

1897 

4.  Parozzanl 

1897 

5.  Parozzanl 

1897 

Just  above  margin  of 

left  6th   rib,  near 

sternum. 
4th  left  intercostal 

space  in  midaxil- 

lary  line. 
4th  left  intercostal 

space  near  sternum. 

7th  left  intercostal 
space  in  midaxil- 
lary  line. 

3d  left  intercostal 
space. 

Under  left  nipple. 

5th  left  intercostal 

space,  mammary 

line. 
5th   left  intercostal 

space. 
2d  left  intercostal 

space. 

R.  v.,  Yt  in. 

L.  v.,  4/6  in.; 
left  coronary 
artery  sever'd 
R.  v.,  11^  cm. 

L.  v.,  %  in. 

L.  v.,  »/b  in. 

Apex,  cavity 
not  opened. 
L.  v.,  lin 

L.  v.,  \y^  in. 
L.  a.,  4/6  in. 

L  v.,  not 
penetrating. 

Imme- 
diately. 

1  hour. 
24  hours. 
5  hours. 
}4  hour. 

Several 
hours. 
Imme- 
diately. 

8  hours. 

y^  hour. 

Ether. 
None. 
None. 

None. , 

Chloro- 
form. 
None. 

Yes. 
None. 
None. 
None. 

None. 

None. 

None. 

Chloro- 
form. 

None, 
uncon- 
scious. 
Ether. 

3  silk 
sutures. 

Suture  of 
pericar- 
dium. 

Death  6th  day  ; 
bronchopneu- 
monia. 

Death  2%  days ; 
pericarditis. 

Recovery;  em- 
pyema. 

Recovery. 

Death  24  hrs. ;  in- 
terventricular 
septum  cut,  also 
pleurisy  on  1. side. 
Recovery ;  em- 

3 silk 

stitches 

2  silk 
sutures. 

2  silk 
sutures. 

isllk 
suture. 

2  silk 
sutures. 

Drain  of 

pleura  and 

pericard'm. 

None. 



1898 

7.  Ninnl, 

1898 

No  drain 
pericard'm. 

No  drain. 

Drain  of 
pleura. 

pyema. 
Death  on  table. 

Recovery. 

chio,  1898 
9.  Giordano, 
1898 

10    Williams, 

4  silk 
sutures. 

Death  19th  day ; 
empyema  and 
abscess  r.  lung. 

Recovery. 

1898 
11    Nicolai 

4th  left  intercostal 
space,  mid.  between 
sternum  &  nipple. 

4th  left  intercostal 
space. 

5th  left  intercostal 
space  2/5  in.  internal 
to  nipple. 

3d  left  costal  carti- 
lage </6  inch  from 
sternum 

Shot  through  breast. 

5th  intercostal  space. 

IJ^hrs. 

Death  after  12 

1899 
12.  Tuzzi, 

Drain  of 
pleura  and 
pericard'm. 
No  drain  of 
pericard'm. 

No  drain  of 
pericard'm, 
pleura  dr. 

hours. 
Death  22  days ; 

1899 

13.  Longo, 

1899 

14.  Ramoni, 

non-pene- 
trating. 
L.  V. 

Imme- 
diately. 

3  silk 
sutures. 

4  silk 
sutures. 

Catgut 

sutures. 

Isilk 

suture. 

empyema  and 
pericarditis. 
Death  in  15  min. 

Recovery. 

1899 

1  non-pene- 
trating. 
R.  V. 

L.  v.,  3/5  in. 
not  certain 
it  penetrat'd 
R.  v.,l>^cm. 

Death. 

1899 
16.  Rosa, 

Drain  of 
pleura  and 
pericard'm. 

Recovery. 

1899 

17.  Horodyn- 
ski,  1899 

18.  Maliszew- 

Death. 

Drain  of 
pericard'm. 

Drain  of 
pericard'm. 

Death;  suppura- 

ski, 1899 
19.  Maliszew- 

tive  pericarditis. 
Death  ;  suppura- 

ski, 1899 
20.  Bufnoir, 

6th  left  intercostal 
space. 

R.  v.,  gun- 
shot, 22 
calibre. 

R.  v. 

L.  v.,  near 
apex,  12/6  in. 

R.  v.,  2  cm 

L.  v..  near 
apex. 

L.  v.,  12  mm. 

Apex. 
R.  v. 

L.  v.,2J^cm. 

R.  a. 
R.  V. 

tive  pericarditis. 
Death ;  perfor'a 

1899 
21.  Koslnki, 

of  ventricle,  and 
ant.  opening  only 
had  been  sutured 

Recovery. 

1899 

22.  Pagen- 
stecher,  1899 

23.  Nanu, 

4th  left  intercostal 
space  beneath  nip- 
ple. 

3d  intercostal  space 
4  cm.  from  edge  of 
sternum. 

Below  and  internal 
to  left  nipple,  cut- 
ting 6th  rib. 

6  wounds  between  3d 
and  7th  ribs  in  car- 
diac region. 

2  days. 

4  cellu- 
loid 
sutures. 

2  inter- 
rupted 
sutures, 
of  silk. 
2  sutures. 

2  continu- 
ous 
catgut 
sutures. 
Catgut. 

2  silk 
sutures. 

7  continu- 
ous silk 
sutures. 

Drain  by 
threads 
from  myo- 
cardium. 

Recovery. 
Death  5th  day 

1900 

24.  Masselli, 

1900 

25.  Fontan, 

1900 

26.  Carnoble, 

IJ^hrs. 
6  hours. 

Drain  of 
pleura. 

No  drain, 

suture  of 

pericard'm. 

from  inlection  of 
pericardium 
and  pleura. 
Death  in  12  hrs. 

Recovery. 
Death  in  5  days  ; 

1900 

27.  Nietert, 

1901 

28.  Vaughan, 

1901 

29  Ninni 

Right  of  sternum. 

5th  left  costal  carti- 
lage divided. 

Left  of  sternum. 

2  hours. 
%  hour. 

Drain  of 
pericard'm. 

empyema. 
Death  in  33  hrs. 

Death  on  table. 

Death  in  4  days ; 

1901 
30.  Mignon  el 
Sieur,  1901 

sepsis. 
Death. 

Brator 
year. 


Fontan, 

lyoi 
i_.  Brenner, 

1901 
3o.  Watiea, 

1901 

34.  Lastaria, 

1901 

35.  Zulehner, 

1901 

36.  Zulehner, 

1901 

87.  Stern, 

1901 


r  Chamber 
wounded 
wouna.  and  size  of 

wound. 


I  Time  be- 
tween In- 
jury and 
operat'n 


L.  V. 


Lpft  of  sternum  nearj  R.  v.,  7  cm. 

6ih  cartilage.  \ 

4th  right  intercostal  |  R.  v.,  3>^  to 

space.  4  cm. 


L.  V. 

L.  v.,  }^  cm. 

R.  V.  1  cm. 


Follow- 
ing day. 


38.  Pagen-        In  heart  region, 
stecher,  1901 


39.  Ninni, 

1901 

40.  Walker, 

1901 


41.  Walker, 
1901 


42.  Nietert, 
1902 


unay, 
1902 


^F^1902 

45.  Hill, 

1902 

46.  Stewart,    i 

1902 

47.  Pomara,'^  j 

1902  I 

48.  Milesi,>6    | 

1903  I 

49.  Giordano"! 

1903 

50.  Giordano" 

1903 

51.  Vince,i8 

1903 


52.  Janarl,i9 

1903 

53.  Barth, 

1903 

54.  Barth, 

1903 

66.  Barth, 

1903        ! 
56.Schwerin«i 
1903 

67.  Noll, 21 

1903 

58.  Wolf,22 

1903 

59.  Stude,!a 

1904 

60.  F.  T. 

Stewart, 
1904 


Cinder  left  costal 
margin. 


Left  6th  intercostal 
space  to  right  of 
papillary  line. 

Left  nipple. 


Left  prsecordium. 

5th  intercostal  space 
a  little  to  right  of 
nipple. 

4th  intercostal  space 
X  inch  left  of  ster- 
num. 


Upper  border  6th  rib 
1.5  cm.  from  left 
border  of  sternum. 

2  wounds,  1  in  4th 
and  1  in  6th  inter- 
costal space. 

6th  intercostal  space 
1  cm.  left  of  nipple. 

5th  left  intercostal 
space  in  paraster- 
nal line. 


3d  left  intercostal 
space  bet  ant  axil- 
lary &  mam.  lines. 

Epigastrium  and 
through  ensiform. 

4th  left  intercostal 
space  3  cm.  from 
sternum. 

3  cm.  above  and  in- 
side nipple. 

4th  left  intercostal 
space. 

Revolver  wound  5th 
left  intercostal 
space. 


Left  breast. 


2d  intercostal  space 
1  inch  lelt  of  ster- 
num. 


L.  v.,  pistol 
wound. 


L.  v.,  left 
coronary  ar- 
tery injured. 
L.  V. 

L.  v.,  8  stab 
wounds. 

Apex  r.  V. 


L.  V. ,  2  cm. 

L.  v.,  ant.  & 
post,  walls, 
pistol  shot. 

R.V.,  1.5  cm. 

L.  v.,  %  in. 

L.v.,%  in. 


R  v.,  1.5c.m. 


L.  v.,  2  cm. 
long, 

L.  v.,  near 

apex. 
L.  v.,  6  cm., 
coronary  ar- 
arteryinjur'd 
during  sutur- 
ing. 
L.  v.,  2  cm. 


R  v.,  2  cm. 

L.  v.,  %  cm. 

R.  v.,  }i  cm. 

R.  V. 

L.  v., ant.  wall 
sutur'd,  post, 
not  ment'n'd. 
R.  v.,  2  cm. 

L.  v.,  1  cm. 

L.  v..?4in., 
coronary  ar- 
tery injured 
during  sutur-j 
Ing.         I 


143>^  hrs 
SJ^hrs. 

}4  hour. 
8  hours. 


Imme- 
diately. 


3^  hour. 


About 
12  hours. 


%  hour. 
Soon. 
Soon. 


Ji  hour. 
13^  hour. 


1^  hour. 
}i  hour. 


Anses- 
tbetic. ! 


Yes. 


Chloro- 
fotm 


Chloro- 
form 


Chloro- 
form 

Chloro- 
form. 

Ether. 


Chloro- 
form. 


Chloro- 
form. 


Chloro- 
form. 


Chloro- 
form. 


Chloro- 
form. 


Suture. 


Catgut 
sutureH. 


Catgut 
sutures 
Unable  to 

suture 
posterior 
wound, 


11  silk 
sutures. 

Suture 
tore  out 
repeat- 
edly. 
2  silk 
sutures. 

Catgut 
suture 
in  each 
wound. 
1  catgut 
suture. 
1  catgut 
suture. 

6  catgut 
sutures. 


Silk 
suture. 

2  silk 
sutures. 

2  silk 
sutures. 

3  silk 
sutures. 


3  silk 
sutures. 

4  Bilk 
sutures. 

3  silk 
sutures. 

5  silk 
sutures. 

3  silk 
sutures. 


Ether. 


Silk 
suture. 

6  continu- 
ous silk 
sutures. 


Drainage 


Result  and 
remarks. 


Suture  of 
pericard'm. 


Drain  of 
pericard'm. 


Gauze  tam- 
pon. 

Drain  of 
pericard'm. 


Drain  of 
pericard'm. 

Gauze  tam- 
pon. 

Drain. 


Drain  of 
both  cavi- 
ties. 


Recovery ;  em- 
pyema. 
Death  on  table. 

Recovery ;  right 
pleura  wounded, 
pneumothorax. 
Death  in  12  hrs. 

Death  on  table. 

Recovery. 

Death  in  30  min. 


Death  in  5  days ; 
pus  In  pleura 
and  pericard'm. 
Recovery. 

Death  in  24  hrs.; 
pyothorax  and 
pyopericardium. 
Death  in  3^  hr.; 
hemorrhage. 


Recovery ;  em- 
pyema. 

Recovery ;  un- 
complicated. 


Death  on  table. 
Recovery. 

Death  in  3  days. 


Death  in  a  few 
days. 

Death  in  15  hrs. ; 
punct.  interven- 
tricular septum. 
Recovery ; 
necrosis  of  ribs. 

Death  in  IJ^  hrs. 

Death  2d  day ; 
pneumonia 
and  pleurisy. 


Drain  of 

pleura  and 

pericard'm. 

Drain. 


Drain. 

No  drain  of 

pericar- 
dium .drain 
of  pleura. 


Drain  of     Death  in  74  hrs. 
pericard'm.!    pleurisy. 


Drain  of 
pleura  and 
pericard'm. 

Suture  of 
pericard'm. 

Suture  of 

pericard'm. 

Drain. 

Drain. 


Drain. 


Drain. 


Death  4th  day ; 
sepsis  tricuspid 
valve  injured. 

Recovery,  with 
pleurisy. 

Recovery,  with 
pleurisy. 

Recovery ;  pyo- 
pericardium. 

Recovery;  em- 
pyema. 

Death  in  14  days; 

empyema. 
Death  on  table. 


Recovery ;  pneu- 
monia and  infec- 
tion of  wound  in 
chest  wall. 


Cases  1  to  46  inclusive  and  Cases  53,  54,  and  55  are  taken  from  Hill>o  and  WolfT.^ 
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THE  TREATMENT  OF  PENETRATING  WOUNDS  OF  THE 

HEART.^ 

By  John  H.  Gibbon,  M.D., 

ADJUNCT  PROFESSOR  OF  SURGERY,   JEFFERSON  MEDICAL  COLLEGE;   SURGEON  TO  THE 

PENNSYLVANIA    AND    BRYN    MAWR    HOSPITALS;  CONSULTING    SURGEON 

TO  THE    woman's    HOSPITAL   OF    PHILADELPHIA. 

It  is  difficult  for  anyone  to  speak  with  authority  bom  of  expe- 
rience on  the  treatment  of  penetrating  wounds  of  the  heart,  since 
opportunity  for  repair  of  such  injuries  is  so  rare.  Dr.  Stewart  has 
presented  a  table  of  60  cases,  which  are  all  that  have  been  recorded 
in  surgical  literature,  and  but  two  surgeons  have  operated  on  as 
many  as  three  cases.  My  own  excuse  for  attempting  to  discuss 
this  most  important  subject  is  the  interest  I  take  in  it,  due  to  an 
unsuccessful  effort  to  suture  a  stab  wound  of  the  right  ventricle. 
I  have  reported  this  case  in  the  Philadelphia  Medical  Journal, 
November  1,  1902.  This  was  the  fourth  case  operated  upon  in 
this  country. 

Dr.  John  B.  Roberts  was  one  of  the  first  to  suggest  the  advis- 
ability of  suture  in  cases  of  penetrating  wounds  of  the  heart.  This 
he  did  in  a  paper  read  before  the  Anatomical  and  Surgical  Society 
at  Brooklyn  in  1881.  It  was,  however,  not  until  1896  that  the  first 
case  of  operation  for  this  condition  was  reported.  Dr.  Stewart's 
table,  perhaps,  does  not  present  all  the  operations,  since  no  doubt 
there  are  a  number  of  unsuccessful  cases  which  have  never  been 
put  on  record.  The  results  obtained  in  these  cases,  twenty-three 
recoveries,  certainly  teach  us  that  the  former  surgical  attitude 
toward  penetrating  wounds  of  the  heart  was  altogether  wrong,  and 
that  we  should  always  attempt  their  repair  whenever  the  oppor- 
tunity presents  itself.  It  is  evident  that  certain  cases  are  more 
hopeful  than  others.  Those  patients  who  are  able  to  survive  the 
injury  for  some  hours  or  even  a  day  are  much  more  likely  to  recover 
after  operation  than  those  who  immediately  pass  into  unconscious- 
ness and  present  other  symptoms  of  cardiac  compression  or  those 
of  excessive  loss  of  blood.  The  repair  of  gunshot  wounds  of  the 
heart  has  not  been  so  successful  as  that  of  stab  wounds,  and  proba- 
bly one  reason  for  this  is  the  fact  that  in  the  former  there  are  often 
two  wounds.  Peyrot  says  that  17  per  cent,  of  gunshot  wounds 
are  double,  while  only  1.2  per  cent,  of  stab  wounds  are.  In  this 
connection  it  is  interesting  to  refer  to  a  case  which  Trendelenburg 
reports,  in  which  a  bullet  was  lodged  in  the  right  ventricle  and  the 
patient  recovered  without  operation.  The  bullet  could  be  seen 
with  the  fluoroscope  and  its  movements  observed.  Later,  it  became 
fixed  in  the  heart  wall.    Strange  as  it  may  seem,  there  are  19  cases 

1  Read  before  the  College  of  Physicians  of  Philadelphia,  May  4,  1904. 
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on  record  where  bullets  have  lodged  either  in  the  heart  cavities  or 
wall  and  the  patients  lived  for  varying  periods.  Rickets,  in  his 
most  exhaustive  study  of  the  surgery  of  the  heart,  refers  to  the  fre- 
quency with  which  the  heart  has  been  found  to  be  most  unexpect- 
edly the  seat  of  injury  due  to  its  anomalous  situation  upon  the 
right  side  or  even  within  the  abdomen. 

As  one  would  expect  to  find,  the  Italian  surgeons  are  those  who 
have  contributed  most  largely  to  the  literature  on  this  subject.  The 
Germans  also  have  reported  a  large  number  of  cases.  Williams, 
of  Chicago,  in  1898,  reported  the  first  successful  case  in  America. 
Nietert,  of  St.  Louis,  in  1901,  lost  a  patient  thirty-three  hours  after 
a  successful  suturing  of  the  heart  from  suppression  of  urine,  but 
was  able  a  year  later  to  report  a  successful  case,  the  second  in 
this  country.  Hill,  of  Birmingham,  also  has  recently  reported  a 
recovery  after  operation.  The  case  reported  by  Stewart  is,  there- 
fore, but  the  fourth  successful  one  operated  upon  in  America. 

Regarding  the  technique  of  repairing  penetrating  wounds  of  the 
heart,  it  is  impossible  to  lay  down  any  fixed  rule,  since  it  must  vary 
largely  with  the  general  condition  of  the  patient  and  the  situation 
of  the  wound.  In  my  own  unsuccessful  case  I  think  I  lost  valuable 
time  in  scrubbing  the  field  of  operation  after  the  patient  was  put 
upon  the  table,  but  I  should  have  felt  very  remorseful  had  he  recov- 
ered from  his  injury  and  died  from  sepsis.  From  a  study  of  the 
reported  cases,  however,  I  would  conclude  that  in  patients  who 
are  in  a  desperate  condition  the  part  of  wisdom  would  be  to  expose 
and  repair  the  heart  with  the  least  possible  delay.  In  patients, 
on  the  contrary,  who  have  survived  the  injury  for  a  number  of 
hours  or  who  are  not  in  an  immediately  dangerous  condition,  suffi- 
cient time  should  be  taken  to  thoroughly  disinfect  the  field  of  opera- 
tion. The  question  of  an  anaesthetic  is  one  about  which  there  has 
been  considerable  discussion,  and  here  again  it  is  not  possible  to 
form  any  fixed  rule,  since  in  the  completely  unconscious  cases  an 
anaesthetic  is  unnecessary,  and  in  the  conscious  cases  it  is  as 
strongly  indicated.  That  the  manipulation  and  suture  of  the  heart 
itself  is  not  painful  is  shown  in  Nietert's  first  case,  where  the  patient 
regained  consciousness  during  the  introduction  of  the  sutures  and 
conversed  with  the  surgeon  during  the  closure  of  the  wound.  Al- 
though an  anaesthetic  has  its  disadvantages  at  such  a  time,  the 
struggling  resulting  from  the  exposure  of  the  heart  without  an 
anaesthetic  carries  with  it  the  danger  of  loosening  a  clot  which  may 
have  temporarily  occluded  the  opening  in  the  cardiac  wall.  This 
danger  can  be  illustrated  in  a  case  of  penetrating  wound  of  the 
heart  which  healed  without  operation,  and  in  which  the  patient 
died  some  time  later  after  violent  exertion,  producing  a  dislodge- 
ment  of  the  haemostatic  clot.  The  incision  and  the  nature  of  the 
flap  must  vary  with  the  seat  of  the  injury  and  also  with  the  prompt- 
ness with  which  the  heart  must  be  exposed.    The  tendency  of  most 
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operators  in  their  first  cases  has  been  to  resect  the  necessary  amount 
of  bone  and  cartilage  to  thoroughly  expose  the  wound.  It  is  the 
judgment  of  the  most  experienced,  however,  that  a  deliberate 
osteoplastic  flap  with  its  base  at  the  sternum  or  beyond  the  costo- 
cartilaginous  articulations  is  to  be  preferred.  Having  found  the 
wound  in  the  pericardium  and  opened  it,  if  bleeding  is  taking  place, 
a  hurried  digital  examination  of  the  heart  should  be  made,  and 
when  the  opening  is  found  the  tip  of  the  finger  should  be  inserted 
into  it  and  carefully  kept  in  position  in  order  to  prevent  the  escape 
of  more  blood.  In  some  instances  it  has  been  possible  to  introduce 
the  sutures  while  the  finger  was  still  inserted  in  the  opening.  If 
this  cannot  be  done  two  procedures  may  be  followed :  that  of  intro- 
ducing traction  sutures  for  the  purpose  of  lifting  up  the  heart,  and 
the  other,  of  placing  two  fingers  behind  the  heart  and  so  bringing  it 
into  the  wound.  Suture  during  diastole  has  been  strongly  recom- 
mended by  some.  Those,  however,  who  have  had  experience  in 
closing  such  wounds  seem  to  agree  that  it  makes  little  difference 
when  the  suture  is  introduced.  It  seems  equally  unnecessary  to 
carefully  avoid  entering  the  heart  cavity  with  the  suture,  since  a 
number  of  experimenters  have  shown  that  it  is  no  easy  matter 
to  introduce  the  suture  to  that  depth.  It  makes  little  difference 
what  suture  material  is  used,  although  personally  I  should  prefer 
chromicized  gut  introduced  on  a  small,  full-curved  intestinal  needle. 
When  catgut  is  used,  however,  care  must  be  taken  to  make  at  least 
three  knots,  so  as  to  overcome  the  danger  of  loosening.  Having 
closed  the  anterior  heart  wound  a  rapid  search  should  be  made 
for  a  wound  of  exit;  if  none  is  found  the  pericardium  should  then 
be  cleared  of  clots  by  damp  sponging  and  the  pericardial  wound 
closed  with  or  without  drainage.  If  there  has  been  a  wound  of  the 
pleura,  as  in  most  instances  there  is,  the  blood  should  be  removed 
from  this  cavity  and  its  wound  closed  with  or  without  drainage. 
If  the  pleura  has  not  been  involved  in  the  primary  injury  it  is  apt 
to  be  opened  in  the  exposure  of  the  heart.  The  question  of  drain- 
age is  one  about  which  there  is  also  considerable  dispute.  If  the 
operator  has  been  able  to  thoroughly  cleanse  the  field  of  operation, 
and  believes  that  there  has  been  no  contamination  during  the 
operation,  I  can  see  no  more  reason  to  drain  either  the  pericardium 
or  the  pleura  than  there  would  be  after  opening  the  abdomen  for 
an  intra-abdominal  hemorrhage.  If,  on  the  contrary,  the  opera- 
tion has  been  done  hurriedly  and  without  thorough  preparation, 
then  I  think  that  drainage  of  both  the  pericardial  and  pleural  cavi- 
ties should  be  established.  If  it  should  be  desired  to  drain  the 
pleura  and  not  the  pericardium,  I  believe  that  this  had  best  be 
done  at  a  point  distant  from  the  field  of  operation,  since  in  this 
way  drainage  at  the  most  dependent  point  can  be  obtained,  and, 
in  case  suppuration  takes  place,  infection  of  the  pericardium  possi- 
bly avoided. 
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MEDICAL  AND  SURGICAL  CONSIDERATIONS  IN  PYO- 
PERICARDITIS, WITH  REPORT  OF  CASES.^ 

By  J.  A.  Scott,  M.D., 

PHTBICIAIsr    TO    THE    PENNSYLVANIA    HOSPITAL;    ADJUNCT  PROFESSOR  OF  MEDICINE,  UNIVERSITY 

OF    PENNSYLVANIA, 

AND 

Robert  G.  Le  Conte,  M.D., 

BURGEON    TO    THE    PENNSYLVANIA    HOSPITAL;    ADJUNCT    PROFESSOR    OF    SURGERY,    UNIVERSITY 

OF  PENNSYLVANIA. 

MEDICAL   aspects,    BY   J.    A.    SCOTT,    M.D. 

Pericarditis  is  usually  divided  into  primary  and  secondary 
varieties.  Primary  pericarditis  is  so  rare  that  it  can  be  dismissed 
without  further  consideration.  Secondary  pericarditis,  or  that 
concurrent  with  or  sequent  to  other  diseases,  is  that  commonly  met 
with  in  practice.  This  paper  deals  only  with  purulent  pericarditis 
of  this  type. 

Frequency  of  Pericarditis.  This  is  a  difficult  matter  to 
decide,  for  statistics  vary  considerably.  Anders'  figures,  collected 
to  show  the  frequency  of  cardiovascular  lesions  in  croupous  pneu- 
monia, show  in  275  autopsies  the  presence  of  acute  pericarditis  in 
14  cases,  or  5  per  cent.,  and  chronic  pericarditis  in  11  cases,  or  4 
per  cent.  Riesman,  in  a  study  of  adhesive  pericarditis,  analyzed 
778  necropsies  in  the  Philadelphia  Hospital  and  found  60  cases  of 
pericarditis,  7.7  per  cent.;  20  of  these  were  adhesive;  very  few 
were  purulent.  Breitung,  collecting  324  cases  of  pericarditis  at  the 
Berlin  Charite,  found  the  following  figures:  serofibrinous  cases,  108; 
hemorrhagic,  30;  purulent,  20  (6.1  per  cent.) ;  secondary  tuberculous, 
24;  primary  tuberculous,  2;  partially  adhesive.  111;  totally  adhesive, 
23;  ossifying,  2.  The  proportion  of  cases  of  pericarditis  occurring 
in  autopsy  work  is  given  in  von  Ziemssen's  Handbook  by  various 
authorities  as  follows:  Duchet,  15.1  per  cent.;  Chamber,  16.2  per 
cent.;  Willigh,  14.1  per  cent.;  Taylor,  12.5  per  cent.  G.  E.  Still, 
in  an  article  on  "Suppurative  Pericarditis  in  Children,"  finds  in 
769  autopsies  28  cases  of  pericarditis,  apparently  due  to  pyogenic 
infection.  Twenty-three  of  the  28  cases  occurred  in  children  under 
three  years  of  age,  and  24  of  the  28  showed  empyema,  thick  lymph 
on  the  pleura,  or  acute  pleurisy.  In  13  cases  in  which  the  fluid  was 
examined  bacteriologically,  11  were  due  to  pneumococcal  infection; 
of  the  remaining  15,  a  large  proportion  were  due  to  the  pneumo- 
coccus — empyema,  pneumonia,  and  meningitis  being  associated. 

I  Read  before  the  College  of  Physicians  of  Pbiladelpbia,  May  4,  1904. 


448  SCOTT,  LE  CONTE :    PYOPERICARDITIS. 

Analyzing  the  mortality  statistics  of  the  Pennsylvania  Hospital 
since  the  opening  of  the  Ayer  Clinical  I^aboratory,  I  have  found 
40  cases  of  pericarditis  in  552  autopsies.  Ten  were  obliterative  in 
type;  in  13  the  exudate  was  serofibrinous;  in  16  (40  per  cent.),  puru- 
lent; in  1  hemorrhagic.  The  great  discrepancy  will  be  observed  at 
once  between  these  statistics  and  those  of  Breitung,  in  which  were 
found  but  20  cases  of  purulent  pericarditis  in  a  total  of  324  cases 
of  all  varieties.  Clinically  these  40  cases  were  etiologically  as  fol- 
lows: tuberculous,  secondary,  7;  rheumatic,  with  acute  or  chronic 
endocarditis,  5;  aneurysm,  cardiac  and  abdominal,  2;  nephritis, 
general  streptococcus  septicaemia,  cirrhosis  of  liver,  and  secondary 
anaemia,  1  each;  and  lobar  pneumonia,  22.  In  all  these  22  cases 
pleurisy  coexisted  with  the  pericarditis;  in  6  cases  both  the  pericar- 
ditis and  pleurisy  were  fibrinopurulent;  in  4  each  process  was 
fibrinous;  in  3  cases  purulent  pericarditis  was  associated  with  plastic 
pleurisy,  and  in  3  cases  the  pleurisy  was  fibrinopurulent,  while  the 
pericarditis  was  fibrinous.  In  2  cases  plastic  pleurisy  and  adhesive 
pericarditis  coexisted,  and  in  2  others  the  pericarditis  was  purulent, 
while  the  pleurisy  was  serofibrinous.  In  the  remaining  case  the 
pericarditis  was  serofibrinous,  and  the  pleural  effusion  was  bloody. 

Again,  recognizing  the  great  frequency  of  purulent  pericarditis 
in  croupous  pneumonia,  I  have  gone  over  the  total  number  of  autop- 
sies upon  that  disease  and  find  them  to  total  76  cases  of  croupous 
pneumonia  and  5  of  bronchopneumonia.  In  38  cases  of  croupous 
pneumonia,  or  exactly  50  per  cent.,  pericarditis  has  been  found;  in 
20  cases,  or  52.6  per  cent.,  the  exudate  was  serofibrinous;  in  17,  or 
44.7  per  cent.,  the  pericardium  contained  a  purulent  exudate;  in 
one  case  the  pericardium  was  obliterated  (chronic  adhesive  peri- 
carditis). In  none  of  the  bronchopneumonias  (non-tubercular  in 
origin)  was  pericarditis  present. 

Etiology.  Purulent  pericarditis  is  seen  in  pysemic  diseases — 
the  streptococcal  and  staphylococcal  infections — as  a  result  of 
empyema,  and  in  perforation  of  abscesses  in  the  neighborhood  of 
the  pericardium;  cancer  of  the  oesophagus,  cardiac  and  aortic 
aneurysm,  etc.  It  is,  I  believe,  commoner  during  lobar  pneumonia 
than  is  recognized,  and,  as  the  autopsy  records  at  the  Pennsylvania 
Hospital  will  show,  must  be  responsible  for  the  death  of  the  patient 
in  not  a  few  cases.  The  filling  of  the  pericardium  with  exudate 
during  croupous  pneumonia  is^  I  believe,  not  infrequently  over- 
looked. The  diagnosis,  however,  under  such  circumstances  is  a 
difficult  one,  as  will  be  detailed  later. 

Bacteriology.  The  variety  of  micro-organisms  found  in  puru- 
lent pericarditis  depends  upon  the  primary  infection  producing  the 
disease.  The  purulent  form  is  most  commonly  caused  by  strepto- 
cocci, staphylococci,  bacilli  coli  communis,  pneumococci,  and  the 
tubercle  bacilli.  There  is  no  reason  why  the  gonococcus  and  the 
typhoid  bacillus  should  not  play  a  part  in  purulent  pericarditis. 
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When  a  connection  is  established  between  the  pericardium  and  the 
oesophagus  or  the  lung  numerous  saprophytic  micro-organisms  may 
be  found. 

Symptomatology.  Symptoms  are  often  diflBcult  to  interpret 
correctly,  mainly  because  of  the  fact  that  pyopericarditis  is  com- 
monly only  one  part  of  the  symptomatology  of  such  serious  illnesses 
as  a  general  pysemic  state,  abscesses  of  the  mediastinum,  or  pneu- 
mococcal and  other  infections. 

General  Appearance.  The  patient  usually  presents  an  anxious 
expression  and  dusky  pallor  of  the  skin,  with  dilatation  of  the  alee 
of  the  nose.  Dyspnoea  is  usually  present,  at  times  extreme.  The 
pulse  in  these  cases  is  quick,  with  a  sharp  rise  under  the  finger, 
rapid  and  of  low  tension;  very  unlike  the  pulse  of  an  acute  infec- 
tion.   At  times  the  large  veins  of  the  neck  are  much  distended. 

Pain.  Common  usually  over  the  region  of  the  heart,  but  of  mod- 
erate severity;  again,  it  may  be  intense  and  agonizing,  radiating 
over  the  left  chest  and  down  the  left  arm.  It  is  commonly  increased 
by  pressure  in  the  epigastric  region.  During  the  development 
of  a  purulent  pericarditis,  and  while  friction  rub  is  present,  the 
pain  is  apt  to  be  more  severe  and  disappears  to  some  extent  with 
the  presence  of  a  large  effusion.  In  many  cases  pain  in  the  epigas- 
tric region  is  an  important  symptom;  this  is  accompanied  with  a 
sense  of  constant  fulness  in  the  same  area;  nausea  and  vomiting 
are  apt  to  be  present  in  this  type.  The  vomiting  is  bile-tinged  in 
some  cases. 

Dyspnoea  is  usually  present  and  is  disproportionate  to  the 
amount  of  pulmonary  involvement  and  the  rate  of  pulse. 

Cough.  Often  dry,  frequent,  and  distressing.  Often  non-pro- 
ductive. If  the  pericarditis  is  associated  with  pneumonia  the  sputum 
may,  of  course,  be  blood-tinged.  Aphonia  and  dysphagia  may  be 
present. 

Temperature.  Fever  is,  of  course,  complained  of  to  some  extent. 
The  temperature  is  at  times  but  slightly  elevated,  though  the  peri- 
cardium may  be  filled  with  pus.  The  pulse  is  weak,  small,  and 
may  present  an  intermittency  known  as  the  pulsus  paradoxus,  a 
condition  in  which  the  radial  is  either  greatly  weakened  or  altogether 
obliterated  during  inspiration.  Delirium  in  pericarditis  of  all  forms 
is  common.  At  times  it  is  active,  at  other  times  it  is  low.  It  is 
especially  to  be  found  in  the  rheumatic  cases  with  hyperpyrexia. 

Physical  Signs.  Purulent  pericarditis  at  times  develops  without 
the  ordinary  physical  signs  of  the  disease  being  present,  or  at  least 
discoverable;  that  is,  though  carefully  sought  for,  the  presence  of 
friction  rubs  over  any  portion  of  the  precordial  area  cannot  be 
detected.  In  many  cases  pericardial  friction  rubs  antedate  the 
presence  of  effusion.  This  is  certainly  so  in  the  serofibrinous  cases. 
They  are  heard  most  commonly  in  the  second,  third,  and  fourth 
interspaces  to  the  left  of  the  sternum,  perhaps  more  frequently  over 
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the  base  of  the  heart  than  at  the  apex.  They  are  close  to  the  ear, 
rough  in  character;  sometimes  both  coarse,  and  fine  sounds  can  be 
heard.  Heard  with  the  systole  and  diastole  of  the  heart  and  not 
always  consistent  in  length  or  duration.  Pressure  increases  their 
intensity.  Their  inconsistency  is  their  characteristic.  Change  in 
position  alters  the  character  and  time  of  the  sound.  At  times  these 
rubs  can  be  heard  over  a  large  area  of  the  chest;  under  some  cir- 
cumstances as  far  as  each  nipple  and  down  into  the  epigastric 
region.  Friction  sounds,  of  course,  disappear  with  the  presence  of 
effusion  into  the  pericardial  sac.  Under  such  circumstances  a  dis- 
tinct alteration  in  physical  signs  occurs.  The  apex  beat,  which 
heretofore  was  in  its  normal  position,  becomes  slightly  elevated, 
perhaps  to  the  fourth  space,  or  may  disappear  altogether.  It  may, 
however,  still  be  palpable  in  the  fourth  space.  The  sounds  at  the 
apex  are  distant  and  weak.  With  a  normal  endocardium  no  val- 
vular murmurs  are  heard.  Frequently,  however,  in  these  cases  the 
causative  factor  in  producing  the  pericarditis  also  has  caused  an 
endocarditis.  Not  infrequently  the  two  conditions  coexist.  Val- 
vular murmurs  are  therefore  to  be  heard  at  the  areas  affected. 
Coincident  with  the  disappearance  of  the  apex  beat  occurs  an 
increase  in  the  precordial  area  of  dulness.  This  is  especially 
noticeable  upward  to  the  left  of  the  sternum,  perhaps  to  the  second 
rib  and  in  the  fifth  and  fourth  spaces  to  the  right  of  the  sternum. 
Impaired  resonance  or  dulness  discovered  in  the  fifth  or  fourth 
interspaces  to  the  right  of  the  sternum,  with  decided  increase  of  the 
left  border  of  the  cardiac  outline  and  disappearance  of  the  apex 
beat  with  weak  or  feeble  heart  sounds,  is  certainly  extremely  sus- 
picious of  fluid  in  the  pericardium.  Under  such  circumstances 
other  physical  signs  are  apt  to  be  present.  Owing  to  the  presence 
of  large  quantities  of  fluid  in  the  pericardial  sac  there  is  compression 
of  the  left  lung,  especially  the  lower  lobe,  in  the  axillary  region. 
Here  at  times  can  be  detected  a  hyperresonant  note.  The  same 
pressure  frequently  will  produce  an  impaired  or  dull  note  at  the 
extreme  base  of  the  left  lung.  On  auscultation  at  this  point  the 
breath  sounds  may  be  broncho  vesicular  or  bronchial.  This  is  a 
pressure  consolidation.  With  physical  signs  such  as  these  no  hesi- 
tancy should  be  felt  in  inserting  a  needle  into  the  fourth  or  fifth 
space  near  the  left  sternum,  especially  if  the  absence  of  the  apex 
beat  is  demonstrated.  In  not  a  few  cases  fluid  will  be  secured  by 
exploratory  puncture  in  the  fourth  or  fifth  right  intercostal  space. 
In  some  cases,  however,  the  physical  signs  are  extremely  difficult 
of  interpretation,  owing  to  the  presence  of  complicating  conditions. 
Thus  not  infrequently  in  croupous  pneumonia  there  is  fluid  both 
in  the  chest  and  in  the  pericardium.  Thus  in  Case  II.  an  empyema 
of  very  considerable  size  dislocated  the  heart  to  the  left  so  that  the 
impulse  was  visible  in  the  fifth  interspace  one  inch  outside  the  mid- 
clavicular line.     With  the  evacuation  of  the  empyema  the  pericar- 
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dial  condition  was  entirely  overlooked,  and  this  probably  resulted 
in  the  man's  demise.  In  two  other  cases  under  observation  (Case 
IV.  and  one  not  reported  in  this  paper)  there  was  visible  pulsation 
in  the  second  and  third  interspaces  to  the  right  of  the  sternum,  with 
the  development  of  (in  Case  IV.)  an  enormous  shield-like  area  of 
dulness  between  the  two  nipples,  with  absolutely  clear  breath  sounds 
at  the  bases  and  axillary  region  on  both  sides.  These  physical  signs 
could  only  therefore  be  explained  by  the  supposition  that  the  right 
side  of  the  heart  was  adherent  to  the  pericardium  or  that  its  peri- 
cardial effusion  had  displaced  the  heart  in  toto  to  the  right.  In  the 
unreported  case  spoken  of,  adhesions  between  the  lung  and  the 
pleura  on  the  left  side  were  so  dense  that  the  presumption  is  that 
the  suspected  pericardial  effusion  was  behind  both  the  lung  and 
the  heart,  which  in  turn  was  displaced  considerably  to  the  right. 

Temperature.  The  range  of  fever  in  purulent  pericarditis  is 
less  than  one  would  anticipate.  As  previously  stated,  the  presence 
of  pus  in  the  pericardium  will  at  times  distinctly  modify  an  already 
pre-existing  high  temperature.  In  the  first  case  studied,  while  the 
pericardium  was  filled  with  the  purulent  exudate,  the  temperature 
was  subnormal  for  a  week.  In  Cases  II.  and  III.  the  temperature 
range  with  the  pus  in  the  pericardium  was  between  98°  and  100°  F., 
and  100°  and  102°  F.,  respectively.  In  Case  IV.  the  temperature 
was  high.  It  is  difficult  to  state  the  exact  time  of  the  onset  of  the 
pericarditis. 

Pulse.  The  pulse  is  weak  and  of  low  tension  from  the  start, 
irregular  at  times;  in  some  cases  influenced  by  respiration,  either 
partially  or  totally  obliterated.  The  paradoxical  pulse  was  present 
in  Case  I. 

Blood.  A  leukocytosis  is  produced  in  all  cases.  If,  however, 
the  pus  has  been  present  for  any  length  of  time  in  the  pericardium, 
the  leukocytes  have  a  tendency  to  fall  again  toward,  but  do  not  reach, 
the  normal.  In  cases  with  pre-existing  leukocytosis — and  this  is 
found  in  practically  all  patients  with  purulent  pericarditis — a  hyper- 
leukocytosis  is  added.  In  Case  I.  the  leukocytes  jumped  from  6600 
on  the  tenth  day  to  21,000  on  the  sixteenth  day,  and  fell  slowly  to 
17,050  on  the  twenty-eighth  day.  Three  blood  cultures  were  nega- 
tive. In  Case  II.  a  leukocytosis  of  22,700  was  present  on  the  four- 
teenth day.  The  pericardium  at  that  time  was  probably  full.  On 
the  twentieth  day  with  both  pericarditis  and  empyema  present  the 
leukocytes  were  12,000.  The  blood  was  not  counted  after  opera- 
tion; no  blood  cultures  were  taken.  In  Case  III.  the  leukocytes 
on  the  sixth  day  were  16,400;  on  the  tenth  day,  30,800.  At  this 
time  pericarditis  was  diagnosed.  Blood  cultures  on  the  third  and 
fifth  day  were  negative,  but  a  positive  culture  was  found  on  the 
tenth  day  after  pericarditis  was  present.  In  Case  IV.  no  cultures 
or  counts  were  made.  The  urine  is  much  reduced  in  quantity  in 
all  cases;  usually  contains  albumin,  no  sugar,  and  on  microscopic 
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examination  shows  rather  numerous  casts;  in  our  case  granular 
casts  have  predominated,  though  hyaUne  were  also  found.  The 
urea  output  in  Case  II.  (the  fatal  case)  was  30  grm.  in  the  twenty- 
four  hours. 

In  conclusion,  in  pneumonia  the  cardiac  outline  should  be  care- 
fully mapped  out  at  the  onset.  Any  changes  either  in  the  size  or 
position  of  the  heart  should  carefully  be  watched  for.  With  the 
development  of  an  empyema  more  rigid  scrutiny  of  the  heart  should 
be  insisted  upon.  The  presence  of  dulness  in  the  fifth  right  inter- 
space or  the  dislocation  of  the  heart  either  to  the  right  or  to  the  left 
side  without  a  coexisting  empyema,  should  lead  one  to  suspect  the 
presence  of  fluid  in  the  pericardium,  and  careful  selection  of  the 
spot  for  exploratory  puncture  should  be  made. 

Diagnosis.  Pyopericarditis  is  to  be  diagnosed  by  the  following 
signs:  The  presence  of  a  primary  infection  capable  of  producing 
pus;  the  development  of  a  rapid,  weak,  and  at  times  intermittent 
pulse,  cough,  and  dyspnoea;  pain  over  the  heart  and  epigastric 
region  of  severe  nature;  a  temperature  of  mild  degree,  and  mental 
symptoms  of  varying  intensity.  Associated  with  these  symptoms 
pericardial  friction  rubs  over  the  base  or  the  entire  cardiac  area 
may  be  heard.  They  are  at  times  altogether  absent  (Cases  I.  and 
II.);  then  follows  the  rapidly  increasing,  pear-shaped  precordial 
area  of  dulness,  extending  upward  to  the  left  second  rib,  to  the  right 
in  the  fifth,  fourth,  and  third  intercostal  spaces,  at  times  reaching 
the  right  midclavicular  line,  and  to  the  left  to  and  beyond  the  left 
midclavicular  line.  It  is  important  to  note  that  the  apex  beat,  if 
present,  is  within  this  area  of  dulness  and  not  at  its  extreme  limits. 
The  shape  of  this  dull  area  varies  with  the  amount  of  fluid  in  the  sac. 
If  the  quantity  is  not  large  the  dull  area  is  pear-shaped  with  its  base 
exaggerated.  If  the  quantity  is  large  the  dulness  is  almost  circular 
or  ovoid  at  its  upper  border,  the  centre  of  the  bow  being  the  sternum. 
The  lower  dulness  merges  with  that  of  the  liver  or  even  the  spleen, 
but  more  often  with  the  dulness  or  flatness  of  the  consolidated  lung 
or  that  produced  by  fluid  in  the  pleura.  The  apex  is  either  lifted 
to  the  fourth  space  or  disappears  altogether,  or  the  entire  heart  is 
bodily  displaced  to  the  right  or  left,  according  to  circumstances. 

The  sounds  at  the  apex  grow  distant  and  faint  and  at  times  can 
be  heard  with  difficulty.  The  left  axilla  presents  a  hyperresonant 
note  with  exaggerated  breathing;  the  left  base  may  show  a  spot  of 
compression  dulness  with  bronchial  breathing.  To  clinch  the 
diagnosis  an  exploratory  puncture  should  be  made  in  that  portion 
of  the  dull  area  farthest  away  from  the  ascertained  position  of  the 
heart,  preferably  in  the  fourth  or  fifth  space  to  the  left  of  the  sternum. 

Differential  Diagnosis.  1.  Serofibrinous  pericarditis.  2. 
Acute  dilatation  of  the  heart.  3.  Acute  catarrhal  gastritis.  4. 
Right-sided  or  left-sided  pleural  effusion  or  empyema,  either  free  or 
loculated.    Some  unusual  conditions  have  been  mistaken  for  pericar- 
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ditis,  such  as  mediastinal  tumor,  acute  endocarditis,  cases  of  aortic 
regurgitation,  and  we  have  recently  heard  that  perforation  of  the 
bowel  was  diagnosed  by  two  very  competent  observers,  the  man's 
condition,  however,  preventing  operation,  and  the  autopsy  show- 
ing the  presence  of  a  purulent  pericarditis. 

Before  considering  any  of  these  points  in  diagnosis  the  following 
anatomical  belief  usually  stated  in  text-books  is  questioned:  That 
the  heart  usually  or  always,  in  the  presence  of  large  quantities  of 
fluid  in  the  pericardium,  is  pushed  away  from  the  chest  wall,  with 
the  consequent  disappearance  of  the  apex  beat  and  weakness  of 
sounds.  The  heart  is  fixed  at  its  base  by  the  attachment  of  its  ves- 
sels, and  this  leaves  the  apex  and  the  ventricles  as  the  movable 
portion  to  be  eifected  by  pressure  from  all  sides  or  any  side;  if, 
however,  adhesions  already  exist  between  the  pericardium  and  the 
heart  on  either  the  right  or  left  side  a  lateral  dislocation  of  the  heart 
will  occur;  or  pressure  exerted  upon  the  filled  pericardium  as  a 
whole  may  cause  a  lateral  dislocation  of  the  heart;  perhaps  other 
unknown  conditions  within  the  pericardium  may  produce  the  same 
lateral  displacement.  We  hope  in  the  future  to  be  able,  with  the 
kind  assistance  of  Dr.  Longcope,  to  experimentally  verify  some  of 
these  views;  as  yet  we  have  not  been  able  to  do  so. 

1.  Serofibrinous  pericarditis  is  usually  the  result  of  rheumatic 
infection  or  concurrent  with  tuberculosis  or  Bright's  disease.  The  his- 
tory is  of  decided  importance  as  the  causative  factor.  The  symptoms 
and  signs  are,  of  course,  much  the  same  as  in  purulent  pericarditis. 
You  have  not,  however,  the  usual  chest  complications  seen  in  the 
purulent  variety.  The  temperature  is  apt  to  be  but  slight,  and  the 
leukocytosis  does  not  reach  such  a  grade  as  in  the  purulent  form. 
This  fact,  however,  is  not  to  be  relied  upon.  Cardiac  dilatation 
is  common  in  the  rheumatic  pericarditis  and  endocarditis  frequent. 
Dilatation  of  the  heart  is  not  common  in  purulent  pericarditis. 
The  physical  signs  in  both  conditions  are  similar  except  that  we 
must  recall  the  fact  that  purulent  pericarditis  is  seldom  present 
without  a  purulent  pleurisy,  a  pneumonia,  or  meningitis,  or  pus 
or  ulceration  near  the  pericardium.  Exploratory  puncture  settles 
the  doubt  at  once. 

2.  Acute  dilatation  of  the  heart  is  a  common  feature  of  chronic 
valvular  disease  and  rheumatic  pericarditis,  but  according  to  Still 
is  uncommon  in  purulent  pericarditis.  It  is  attended  with  weak, 
rapid,  and  irregular  pulse.  The  cardiac  impulse,  however,  is  visible, 
wavy,  and  occupies  several  interspaces,  although  at  times  it  is  not 
palpable;  the  impulse  may  be  irregular,  now  weak  and  now  strong, 
and  can  be  perceived  in  the  epigastric  region.  The  heart  sounds  are 
heard,  the  first  short,  sharp,  but  weak,  and  not  either  distant  or 
absent.  There  is  a  decided  increase  in  the  area  of  cardiac  dulness, 
which,  however,  does  not  extend  so  high  as  in  pyopericarditis. 
The  second  sound  is  sometimes  split  with  so-called  "gallop  rhythm." 
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Careful  mapping  out  of  the  heart  dulness  shows  the  mobihty  of  the 
heart.  In  dilatation  there  is  a  tendency  to  venous  congestion  and 
dropsy;  the  liver  increases  in  size,  the  kidneys  fail  to  secrete,  and 
the  lungs  fill  up.  The  a;-ray  examination  is  a  decided  help,  show- 
ing in  dilatation  a  fixed  quadrangular  shadow;  in  pyopericarditis 
a  movable  upper  line  of  dulness.  The  blood  count  will  show  the 
absence  of  leukocytosis  in  dilatation.  When  dilatation  of  the  heart 
occurs  in  rheumatic  pericarditis  in  a  case  in  which  friction  rubs 
have  been  easily  demonstrable,  the  diagnosis  becomes  extremely 
difficult.  It  rests  mainly  on  the  points  mentioned  above,  yet  we 
have  seen  the  diagnosis  of  acute  pericardial  effusion  with  request 
for  immediate  opening  of  the  pericardium  made  by  a  most  able 
diagnostician,  and  the  operation  show  an  acute  cardiac  dilatation. 

3.  Acute  catarrhal  gastritis  presents  the  history  of  some  causa- 
tive factor,  such  as  the  ingestion  of  indigestible  food,  drink,  or 
irritating  substance.  The  vomiting  is  more  or  less  constant  and 
the  pain  confined  to  the  gastric  area.  The  temperature  is  usually 
high  and  cough  and  dyspnoea  are  not  present.  The  cardiac  outline 
is  normal  in  size  and  the  heart  sounds  well  heard.  The  blood  is  of 
little  help,  as  a  leukocytosis  may  be  present  in  acute  gastritis. 

4.  Pleural  effusion,  either  free  or  loculated.  It  is  taken  for  granted 
that  the  reader  is  familiar  with  the  signs  of  free  fluid,  be  it  either 
serum  or  pus,  in  the  chest.  When  this  is  present  in  sufficient  quan- 
tity so  that  the  lower  limit  of  dulness  reaches  the  anterolateral  por- 
tions of  the  chest  and  impinges  upon  the  normal  heart  dulness,  we 
have  a  condition  which  presents  many  difficulties  in  diagnosis. 
If  the  case  has  been  seen  from  the  start  and  the  size  of  the  heart 
and  the  character  of  its  sounds  carefully  noted,  the  diagnosis  is 
perhaps  not  difficult,  but  when  brought  face  to  face  for  the  first 
time  with  the  presence  of  large  quantities  of  fluid  in  the  chest  with 
the  dislocation  of  the  heart  either  to  the  right  or  to  the  left  and 
apparent  increase  in  the  outlines  of  the  pericardial  sac,  the  diag- 
nosis becomes  extremely  difficult.  Under  such  circumstances  the 
liberation  by  either  aspiration  of  the  serum  or  resection  of  a  rib 
and  thorough  drainage  of  the  pus  is,  we  think,  essential  to  an  opinion. 
With  the  relief  of  the  fluid  the  heart  will  return  toward  its  normal 
site.  If  there  remain  an  unusual  area  of  precordial  dulness  there 
is  a  great  probability  that  the  pericardium  is  also  filled.  The  great 
frequency  of  involvement  of  both  the  pleura  and  pericardium  in 
pneumonic  cases  must  be  remembered.  Of  course,  change  in  posi- 
tion of  the  patient  will  in  large  pleural  effusion  or  empyema  alter 
the  upper  line  of  dulness.  This  will,  however,  give  you  but  little 
information  with  regard  to  the  pericardium.  Loculated  empyema 
is  usually  latent  and  extremely  difficult  to  localize.  Unless  large 
it  is  not  apt  to  dislocate  the  heart  except  when  present  in  the  antero- 
lateral part  of  the  chest.  When  so  situated  the  heart  is  dislocated 
to  the  right  or  left  and  a  visible  impulse  and  apex  beat  can  still  be 
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seen.  The  symptoms  of  a  loculated  empyema,  cough,  fever,  and 
sweats,  with  the  consequent  leukocytosis  persist.  The  pulse  remains 
good,  the  heart  sounds  are  readily  heard  and  are  not  weak.  There 
is  no  evidence  of  pericardial  friction. 

Case  I.  (Reported  in  New  York  and  Philadelphia  Medical 
Journal,  January  30,  1904.) — An  Itahan  laborer  admitted  to  hospital 
on  the  sixth  day  of  pneumonia  of  the  right  base.  Consolidation  of 
left  base  on  ninth  day,  with  an  extensive  pleurisy.  Pericarditis 
diagnosed  on  the  thirteenth  day.  Paracentesis  performed  with 
immediate  relief.  Reaccumulation  and  formal  operation  on  Jan- 
uary 31st  under  local  anaesthesia.  Slow  but  complete  convalescence 
at  the  end  of  six  weeks'  time. 

M.  D.,  an  Italian  laborer,  aged  thirty-six  years  (Hospital  No. 
3215),  admitted  to  the  Pennsylvania  Hospital  on  January  4,  1903, 
with  history  of  six  days'  illness,  beginning  with  a  chill,  cough,  and 


Case  I.— The  upper  line  shows  the  outline  of  dulness  when  the  pericardium  was  filled  with 
purulent  fluid  ;  the  smaller  outline  of  cardiac  dulness  six  weeks  after  operation. 

pain  in  the  right  side.  On  admission  physical  signs  of  consolidation 
of  the  right  base  were  present.  From  the  start  the  pulse  was  weak 
and  heart  sounds  feeble,  though  the  heart  was  not  displaced  and 
cardiac  outline  normal.  Respirations  were  rapid  (48  to  56),  and 
the  leukocytes  (ninth  day)  8800.  On  the  ninth  day  the  base  of  the 
left  lung  showed  signs  of  consolidation  with  extensive  pleurisy, 
which  was  especially  marked  in  the  left  mammary  region.  The 
temperature  for  the  first  four  days  ranged  between  103°  and  102°  F., 
and  gradually  fell  by  the  twelfth  day  to  100°  F.  in  the  morning  with 
an  evening  rise  of  a  degree  or  more.  This  low  temperature  was 
maintained  from  this  time  on.  The  right  base  cleared  slowly. 
By  the  thirteenth  day  the  patient  appeared  very  sick,  with  grayish 
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pallor,  dyspnoea,  and  weak,  rapid  pulse.  No  pericardial  friction 
was  heard,  but  the  pericardium  was  considered  involved  by  the 
thirteenth  day,  empyema  of  the  right  base  having  been  excluded 
by  puncture.  The  apex  beat  now  was  neither  visible  nor  palpable 
and  there  was  impaired  resonance  in  the  fifth  and  fourth  inter- 
spaces to  the  right  of  the  sternum.  This  area  of  cardiac  dulness 
increased,  especially  on  the  right  side.  The  cardiac  sounds  were 
very  indistinct.  The  epigastric  region  was  full  and  very  tender. 
The  paradoxical  pulse  was  marked  on  the  eighteenth  day  of  illness, 
January  16th.  The  leukocytes,  before  not  increased,  had  now  risen 
to  18,600.  An  exploring  needle  inserted  in  the  fourth  right  inter- 
costal space  showed  the  presence  of  light-greenish,  turbid  fluid, 
which  on  culture  showed  a  pure  pneumococcic  growth.  The  peri- 
cardium was  aspirated  at  the  same  spot  the  following  day  and  420 
c.c.  of  seropurulent  fluid  were  withdrawn,  with  great  relief  to  the 
more  urgent  symptoms.  In  a  week's  time  rapid  reaccumulation 
occurred,  and,  as  was  expected,  exploratory  puncture  now  showed 
thick,  yellowish  pus  in  the  pericardium.  The  patient  refused  opera- 
tion primarily.  Permission  to  drain  the  pericardium  having  finally 
been  secured.  Dr.  Le  Conte  operated  on  January  31st.  Chloroform 
anaesthesia  was  at  first  attempted,  but  resulted  in  such  struggling 
and  cyanosis  that  local  anaesthesia  with  cocaine  was  at  once  sub- 
stituted and  the  fifth  space  incised  at  the  site  of  the  normal  apex 
beat.  The  pericardium  was  readily  opened  and  between  a  pint 
and  a  quart  of  non-odorous  pus  slowly  escaped.  The  laboratory 
examination  of  the  fluid  showed  many  leukocytes  and  pneumococci. 

The  man  was  very  ill  for  two  weeks  after  operation,  with  weak, 
irregular  pulse  and  but  slight  fever.  From  February  22d  to  27th 
there  was  slight  oedema  of  the  face,  back,  and  ankles  present,  though 
the  urine  during  this  time  was  free  from  casts,  only  leukocytes 
being  present.  At  no  time  subsequent  to  the  operation  were  peri- 
cardial friction  sounds  heard.  The  drainage  tube  was  removed 
in  twenty-six  days  and  the  patient  was  permitted  to  leave  the  hos- 
pital on  February  23d,  fifty-one  days  after  operation. 

It  is  interesting  to  note  in  this  case  the  very  mild  degree  of  fever 
present  while  the  pericardium  was  filled  with  seropurulent  and 
purulent  material. 

This  patient  was  seen  December  31,  1903,  almost  a  year  after 
operation.  He  looks  well  and  has  gained  flesh,  and  has  been  doing 
light  work  in  a  store.  He  states  that  he  is  sleepy  a  good  deal  of  the 
time  and  has,  on  deep  inspiration,  some  pain  over  the  heart  and  in 
the  back.  No  dyspnoea  or  cough  is  present.  Appetite  and  diges- 
tion are  good.  Pulse  is  76,  small  in  volume,  and  very  compressible. 
There  is  no  oedema  of  feet.    Liver  is  normal  in  size. 

Inspection  of  Chest.  No  venous  phenomena  of  neck;  no  retrac- 
tion of  interspaces  over  the  cardiac  area  or  behind  (Broadbent's 
sign).     The  outline  of  the  cardiac  dulness  is  normal.     The  apex 
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in  the  erect  position  is  in  the  fifth  interspace  within  the  midclavic- 
ular line.  It  is  definitely  movable  with  change  in  position.  When 
he  lies  upon  the  right  side  the  apex  falls  at  least  an  inch  toward  the 
sternum,  and  lying  on  the  left  side  pulsation  is  visible  and  palpable 
one  inch  outside  of  the  nipple. 

Auscultation.  First  sound  is  rather  short,  somewhat  Uquid,  and 
with  weak  muscular  tone.  Second  sound  is  clear;  pulmonic  sounds 
are  distinct  and  normal,  while  the  aortic  sounds  are  rather  weak 
and  clear. 

The  features  of  interest  in  this  case  are: 

1.  The  absence  of  leukocytosis  during  the  pneumonia  and  its 
development  with  the  pericarditis. 

2.  The  absence  of  the  pericardial  friction  sounds,  both  before 
and  after  operation. 

3.  The  absence  of  fever,  subnormal  temperature  with  pus  in 
pericardium. 

4.  Recovery  without  the  physical  signs  of  an  adhesive  pericarditis. 
Case  II. — This  case  is  one  of  lobar  pneumonia  complicated  with 

empyema  resulting  in  operation,  with  death  eight  days  after  opera- 
tion; pyopericarditis  overlooked. 

The  man,  S.  J.  B.,  aged  fifty-two  years,  was  admitted  to  the 
Pennsylvania  Hospital  on  December  21,  1903  (No.  2860).  His 
family  history  is  unimportant.  Except  for  a  pleurisy  four  years  ago, 
which  lasted  three  months,  has  had  no  serious  illness.  No  venereal 
history.  Formerly  drank  excessively,  but  periodically.  Smokes 
freely.    Is  an  attendant  for  feeble-minded  children  in  Vineland. 

Eight  days  before  admission  to  the  hospital  he  had  a  severe  chill, 
which  was  followed  by  pain  in  the  right  side.  He  had  a  slight  cough 
with  little  whitish  expectoration.  On  admission  he  presented 
unusually  small  but  equal  pupils,  urinous  breath,  with  dry,  parched 
tongue.  Both  the  apex  and  base  of  the  right  lung  are  consolidated ; 
the  middle  lobe  escapes.  The  liver  is  increased  in  size.  The  abdo- 
men is  large;  distention  marked.  The  heart  is  either  dislocated 
or  increased  in  size,  the  right  border  being  the  right  edge  of  the 
sternum,  the  left  border  anterior  axillary  line,  the  upper  border 
the  second  interspace.  The  sounds  are  heard  distinctly,  but  are 
not  strong.  The  apex  beat  is  palpable  two  inches  outside  the  mid- 
clavicular line  in  the  fifth  space.  No  murmurs  are  present.  The  tem- 
perature on  admission  and  for  the  first  forty-eight  hours  was  about 
102°  F.  On  the  ninth  day  there  was  a  fall  to  100°  F.,  with  subse- 
quent rise  (pseudocrisis),  and  on  the  eleventh  day  to  99°  F.  From 
this  time  the  temperature  is  but  slightly  elevated,  about  100°  F. 
The  most  extreme  tympanites  developed,  which,  it  is  interesting  to 
note,  was  relieved  by  eserine.  By  the  twentieth  day  of  the  sickness, 
or  twelve  days  after  admission,  the  signs  at  the  right  base  indicated 
fluid.  At  this  time,  however,  the  leukocytes  had  fallen  from  22,700 
on  the  fourteenth  day  to  12,600.    Exploratory  puncture  on  February 
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5th  showed  the  presence  of  pus.  At  this  time  it  was  noted  that 
there  was  impaired  resonance  in  the  third  and  fourth  interspaces 
to  the  right  of  the  sternum.  It  was,  however,  supposed  to  be  due 
to  the  Une  of  fluid.  The  fifth  rib  in  midaxillary  hne  was  resected  by 
Dr.  Le  Conte  and  showed  the  presence  of  a  large  quantity  of  thick, 
yellowish  pus  in  the  right  pleural  sac.  He  did  not  do  well  after 
the  operation,  the  pulse  growing  weaker  and  dyspnoea  increasing; 
the  temperature  remained  low.  I  regret  to  say  that  I  did  not  see 
him  after  he  was  operated  upon. 

The  autopsy  showed,  in  addition  to  an  unresolved  pneumonia 
of  the  upper  and  portions  of  the  middle  and  lower  lobe,  that  the 
right  pleural  cavity  was  well  drained,  but  that  a  purulent  exudate 
filling  the  pericardium  had  been  entirely  overlooked.  The  peri- 
cardium contained  600  c.c.  of  thick,  yellowish  pus. 

Case  HI, — Croupous  pneumonia  of  the  left  base  with  the  devel- 
opment of  pericardial  friction  on  the  sixth  day  of  illness;  partial 
disappearance  of  the  friction,  with  disappearance  of  the  apex  beat 
and  great  increase  in  the  area  of  cardiac  dulness.  No  evidence 
of  fluid  at  the  base  at  this  time;  incision  into  the  pericardium, 
evacuation  of  pus;  second  operation  in  eleven  days  after  the  first, 
with  drainage  of  some  pus  from  the  left  pleura;  rapid  convalescence 
and  recovery. 

D.  S.  (No.  3141),  aged  thirty-three  years,  an  Italian  laborer, 
admitted  to  the  Pennsylvania  Hospital  on  January  14,  1904,  com- 
plaining of  pain  in  the  left  chest  and  back,  with  cough  and  dyspnoea, 
and  fever  of  twenty-four  hours'  duration.  On  the  second  day  it  was 
evident  he  had  consolidation  of  the  lung  involving  the  left  base, 
faint  bronchial  breathing  being  heard  at  the  extreme  base  and  in 
the  anterior  axillary  line.  From  the  start  the  pulse  was  rapid, 
weak,  and  compressible.  The  man  was  very  ill  with  active  delirium. 
Complained  much  of  pain,  especially  in  the  epigastric  region  and 
around  the  left  costal  margin.  On  admission  the  heart  dulness 
was  normal  in  size,  no  friction  sounds  were  heard,  and  the  heart 
sounds  at  the  apex  were  very  weak.  On  January  18th,  or  the  sixth 
day  of  the  illness,  pericardial  friction  sounds  were  heard  in  the  left 
third,  fourth,  and  fifth  intercostal  spaces.  The  apex  was  not  visible 
but  palpable  in  the  fourth  interspace.  By  this  time  bronchial 
breathing  was  readily  heard  all  over  the  left  base.  On  the  ninth 
and  tenth  days  friction  sounds  were  heard  at  the  apex  and  to  the 
right  of  the  sternum;  by  the  twelfth  day  there  was  dulness  in  the 
interspaces  to  the  right  of  the  sternum,  with  very  weak  pulse,  dul- 
ness, and  absent  tactile  fremitus  in  the  left  axilla.  There  was  no 
evidence  of  fluid  posteriorly.  The  leukocytes  on  the  third  day  of 
the  illness  were  17,900;  on  the  seventh  day,  16,400;  on  the  tenth 
day,  or  the  period  during  which  pericardial  friction  and  increase 
in  the  area  of  cardiac  dulness  occurred,  28,000. 

The  temperature  ran  up  to  103°  F.  until  the  seventh  day,  when  a 
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pseudocrisis  occurred  with  a  fall  to  100°  F.,  subsequent  rise  and  fall, 
and  on  the  ninth  day  to  99°  F.  The  pericardium  was  considered 
filled  on  the  twelfth  day.  An  exploring  needle  was  introduced  in 
the  fifth  interspace  one  inch  within  midclavicular  line,  and  puru- 
lent fluid  readily  secured.  Operation  was  performed  within  one- 
half  hour  under  Schleich  solution  by  Dr.  Le  Conte. 

About  a  quart  of  pus  welled  through  the  incision  in  the  fifth  inter- 
space. Upon  sudden  paroxysmal  coughing  a  large  quantity  of  pus, 
estimated  two  quarts,  was  suddenly  expelled  from  the  chest  through 
the  incision.  It  seemed  as  though  an  empyema  must  have  rup- 
tured through  the  incision.  It  is  estimated  that  three  quarts  of  pus 
were  removed,  which  showed  on  culture  pure  pneumococcus  growth. 
For  eleven  days  the  temperature  remained  between  100°  F.  in  the 
morning  and  102°  F.  in  the  evening,  with  rather  rapid  pulse  (112 
to  116);  respirations  about  32. 

Unfortunately,  the  wound  was  permitted  to  close  up  about  six 
or  seven  days  after  this  operation.  The  case  about  this  time  was 
transferred  to  Dr.  Harte's  care,  and  after  consultation  with  him  it 
was  considered  advisable  to  reopen  the  chest  to  establish  drainage, 
this  time  into  the  pleura,  with  the  result  that  a  small  quantity  of 
pus  was  recovered.  This  was  done  on  February  6th  and  the  twenty- 
fifth  day  of  the  illness.  From  this  time  on  his  convalescence  was 
rapid  and  complete. 

This  case  has  been  the  subject  of  considerable  discussion  among 
his  physicians;  it  has  been  questioned  if  the  primary  operation 
opened  the  pericardial  sac,  and  the  opinion  expressed  by  those  who 
did  not  see  the  case  medically  was  that  we  are  here  dealing  with  an 
empyema  and  not  pyopericarditis;  that  is,  a  loculated  empyema 
was  present  with  dislocation  of  the  heart  to  the  right  side,  and  that 
the  operation  opened  up  the  pleural  sac  and  not  the  pericardium. 

Case  IV.  (Seen  in  consultation  with  Dr.  Richard  H.  Harte  in 
the  surgical  wards  of  the  Pennsylvania  Hospital.) — N.  M.,  an  Italian 
laborer,  aged  twenty-two  years.  Both  of  his  feet  were  frozen  and 
he  subsequently  developed  moist  gangrene.  Operation  (amputa- 
tion of  both  feet  at  lower  third  leg)  after  twenty-four  days.  Pro- 
foundly septic  at  this  time.  Sloughing  of  flaps,  with  granulation. 
Tardy  convalescence.  From  the  middle  of  February  and  through 
March  the  development  of  temperature  with  extensive  increase  in 
the  precordial  area  of  dulness;  lungs  clear.  Operation,  with  drain- 
age of  the  pericardium,  on  March  14th,  with  gradual  convalescence. 

N.  M.,  aged  twenty-two  years,  laborer,  admitted  to  the  Pennsyl- 
vania Hospital  on  December  21,  1903.  During  the  cold  weather 
of  December  this  man  slept  in  a  barn,  in  which  he  was  found  on 
the  day  of  admission  with  both  feet  frozen.  On  admission  they 
were  perfectly  cold  and  of  slate  color  to  about  four  inches  above 
the  ankle.  In  twenty-four  hours  blebs  formed  over  both  heels, 
with  return  of  normal  color  to  the  skin  above  the  ankles.     Moist 
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gangrene  developed  in  several  days'  time.  By  January  10th  the 
lines  of  demarcation  present  over  both  insteps  with  the  develop- 
ment of  septic  temperature.  He  refused  operation,  but  finally 
double  amputation  was  consented  to  and  done  on  January  14th. 
The  flaps,  however,  did  not  do  well,  sloughed  and  healed  slowly 
by  granulation.  By  January  29th  the  temperature  reached  and 
remained  normal  for  some  time.  During  February,  however, 
there  was  a  gradual  increase  in  temperature  without  any  unfavor- 
able signs.  Pulse  and  respirations  increased  in  frequency  with 
sweats  at  intervals.  No  pain  or  cough  or  chill.  It  is  noted,  how- 
ever, that  the  heart  is  dislocated  to  the  right  and  visible  pulsation 
is  present  in  the  third,  fourth,  and  fifth  interspaces,  and  the  apex 
of  the  heart  seems  to  be  almost  at  the  right  nipple.  On  March  3d, 
examination  shows  that  the  cardiac  dulness  extends  one  inch  to 
the  right  of  sternum.  The  heart's  action  is  embryonal.  There  is 
no  cough  or  expectoration.  On  March  13th  Dr.  Harte  asked  me 
to  see  this  case  with  him.  There  was  present  a  large  circular  area 
of  dulness  over  the  prsecordia,  extending  one  and  a  half  to  two 
inches  to  the  right  of  the  sternum,  to  the  second  rib  and  outside  the 
left  midclavicular  line.  No  visible  pulsation  is  present.  The  heart 
sounds  are  loudest  to  the  right  of  sternum.  No  friction  is  present. 
Paradoxical  pulse  not  present.  No  venous  phenomena  in  neck. 
The  base  and  axillary  region  of  left  lung  are  clear.  A  needle  in- 
serted into  the  fifth  interspace  within  the  midclavicular  line  secures 
light-yellow,  purulent  fluid,  which  on  examination  shows  the  pres- 
ence of  streptococci.  The  following  day  Dr.  Harte  resected  the 
fourth  and  fifth  ribs  within  the  nipple  and  secured  a  large  quantity 
of  pus.  The  man  has  slowly  convalesced,  but  the  heart  has  not 
returned  to  its  normal  position.  There  is  still  visible  pulsation  in 
the  third  right  space,  while  the  apex  seems  to  be  in  fourth  space 
(adherent  pericardium?).  No  Broadbent  sign.  The  points  of 
interest  in  this  case  are: 

1.  The  hsematogenous  or  embolic  origin  of  the  pericarditis. 

2.  The  unusual  delimitation  of  the  pericardial  outline. 

3.  The  absence  of  cough  and  pain. 

4.  The  differential  diagnosis  between  purulent  pericarditis  and 
dislocation  of  the  heart  by  loculated  empyema. 

.  SURGICAL  CONSIDERATIONS,  BY  ROBERT  G.  LE  CONTE,  M.D. 

In  presenting  the  surgical  side  of  pyothorax  the  limited  time  at 
our  disposal  will  prevent  a  discussion  of  the  subject  in  full,  and  we 
therefore  propose  to  deal  only  with  three  questions  of  importance  to 
the  surgeon:  1st,  exploratory  puncture  for  diagnostic  purposes;  2d, 
anaesthesia;  3d,  intercostal  incision  or  excision  of  costal  cartilages. 

1.  Exploratory  Puncture.  Purulent  pericarditis  cannot  be  defi- 
nitely diagnosed  unless  the  fluid  is  in  hand  for  inspection.    For  this 
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reason  exploratory  puncture  is  an  essential  procedure  in  making 
the  diagnosis.  As  we  cannot  tell  the  presence  of  pus  by  the  degree 
of  severity  of  the  symptoms,  the  feeble  pulse,  and  cardiac  action, 
etc.,  therefore  a  formal  operation  for  opening  the  pericardium 
should  not  be  undertaken  until  pus  has  been  proved  present.  One 
drop  is  sufficient  for  a  diagnosis,  and  this  can  usually  be  obtained 
with  a  slender  needle  similar  to  the  ordinary  hypodermic  needle, 
but  somewhat  longer. 

The  three  principal  dangers  in  exploratory  puncture  are  wound- 
ing the  heart,  opening  a  large  bloodvessel,  and  infecting  the  pleura 
if  septic  material  be  encountered  in  the  pericardium. 

A  wound  of  the  heart  is  grave  according  to  its  size  and  depth, 
but  a  small  wound  need  not  of  necessity  cause  any  symptoms.  The 
cavity  of  the  ventricles  has  been  aspirated  and  life  saved  in  acute 
dilatation  of  the  heart,  and  it  is  a  recognized  and  legitimate  surgical 
procedure.  If,  therefore,  a  small  needle  is  used  no  serious  com- 
plication need  result  if  the  heart  is  punctured.  When  the  heart 
is  adherent  to  the  anterior  surface  of  the  pericardium,  or  when  the 
diagnosis  of  pericardial  distention  is  at  fault,  there  is  great  prob- 
ability that  the  heart  muscle  will  be  penetrated  by  the  needle. 
Should  the  needle  puncture  the  heart  it  would  readily  be  recognized 
by  the  motion  imparted  to  it. 

For  the  same  reason  the  dangers  resulting  from  the  wounding 
of  a  large  bloodvessel  are  insignificant,  and  need  not  be  regarded 
if  our  needle  is  small.  We  can  readily  avoid  the  usual  position  of 
the  internal  mammary  vessels,  and  no  other  vessels  need  be  feared 
except  in  the  presence  of  some  anomalous  distribution. 

To  appreciate  properly  the  dangers  of  invading  the  pleural 
cavity  during  paracentesis  we  must  turn  for  a  moment  to  the 
anatomy  of  the  part.  The  anterior  mediastinal  space,  equivalent 
to  that  portion  of  the  pericardium  which  is  not  covered  by  the 
pleurae,  practically  commences  at  the  level  of  the  upper  border  of 
the  fourth  costal  cartilage  and  extends  downward  to  the  diaphragm. 
The  left  pleura  recedes  much  farther  from  the  median  line  than  the 
right,  so  that  usually  the  edges  of  the  left  pleura  do  not  reach  the 
border  of  the  sternum.  For  the  purpose  of  obtaining  some  definite 
knowledge  on  the  width  of  the  anterior  mediastinal  space,  1 1  obser- 
vations were  made  on  the  post-mortem  table,  and  we  are  indebted 
to  Dr.  W.  T.  Longcope,  the  pathologist  of  the  Pennsylvania  Hos- 
pital, for  the  careful  measurements  and  notes  of  these  cases.  From 
these  observations  we  judge  that  the  average  width  of  the  anterior 
mediastinal  space,  on  a  level  with  the  fifth  costal  cartilage,  is  from 
4  to  5  cm, ;  but  that  the  space  is  quite  variable  is  shown  by  the  meas- 
urements, in  one  case  being  8  cm.  and  in  another  1  cm.  In  the  latter 
case,  with  a  width  of  1  cm.,  the  edge  of  the  left  pleura  just  reached 
the  border  of  the  sternum.  In  two  other  cases,  where  the  widths 
were  3  and  4  cm.,  respectively,  the  left  pleura  reached  nearly  to  the 
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edge  of  the  sternum.  In  the  remaining  cases  the  border  of  the 
pleura  was  some  distance  from  the  sternum.  The  right  pleura  in 
every  instance  reached  beneath  the  sternum. 

In  this  region  the  left  pleura  is  rather  firmly  attached  to  the 
triangularis  sterni  muscle,  but  can  easily  be  dissected  from  it. 
Its  attachment  to  the  pericardium  is  a  little  more  firm,  but  in  a 
normal  subject  it  can  readily  be  separated  until  it  dips  over  the 
side  of  the  pericardial  sac.  For  some  distance,  then,  dependent 
upon  the  position  assumed  by  the  pericardium  in  the  left  chest, 
these  two  layers  of  parietal  pleura  are  in  close  apposition.  The 
substance  of  the  membrane  is  so  thin,  frail,  and  translucent  that 
it  would  be  hard  to  conceive  of  any  inflammation  which  involved 
the  pericardium  that  would  not  also  extend  to  both  layers  of  the 
overlying  pleura  and  obliterate  the  pleural  space  in  this  region. 

The  pericardium,  although  it  does  not  contain  elastic  fibres,  is 
capable  of  very  great  distention,  and  its  cavity  will  hold  quite  two 
litres  (Osier).  The  lungs  are  displaced  and  may  be  thrust  far  back- 
ward and  outward  in  the  presence  of  such  distention,  but  the  pleurae, 
on  account  of  their  attachments,  keep  their  usual  relations  to  the 
anterior  thoracic  wall.  That  pathological  lesions  change  the  pleural 
relations  of  the  pericardium  very  little  is  shown  by  the  dissections 
of  Delorme  and  Mignon  (Revue  de  chirurg.,  December,  1895,  p. 
830)  in  cases  of  pericarditis  and  in  bodies  where  fluid  was  injected 
into  the  pericardium.  We  cannot  compare  distention  of  the  bladder 
and  its  concomitant  displacement  of  the  parietal  peritoneum  with 
distention  of  the  pericardium,  for  the  peritoneum  in  the  region  of 
the  bladder  is  very  loosely  attached  to  the  anterior  abdominal  wall, 
while  the  pleural  attachment  is  much  more  firm  to  the  triangularis 
sterni  muscle  and  still  more  firm  to  the  pericardium.  We  therefore 
agree  with  Roberts  in  believing  that  Fowler  is  in  error  when  he 
states  that  the  boundaries  of  the  pleurae  are  greatly  displaced  in 
pericardial  distention.  As  the  pericardium  probably  distends 
equally  in  all  directions  the  anterior  mediastinal  space  must  be 
broadened  to  some  degree  by  this  portion  of  the  pericardium  dis- 
tending proportionately  with  the  remainder  of  the  walls  of  the  sac. 
The  more  the  pericardium  is  distended  the  greater  will  be  the  surface 
of  pleural  contact,  and  when  this  surface  adheres  the  larger  will  be 
the  operative  field  where  the  pleura  can  be  crossed  with  safety. 

To  return  to  the  observations  on  the  cadaver,  pins  were  thrust 
in  the  fourth  and  fifth  interspaces  to  the  right  and  left  of  the  sternum, 
hugging  the  border  of  the  sternum  as  closely  as  possible.  It  was 
found  that  on  the  left  side  the  pins  traversed  the  cavity  of  the 
pleura  in  both  the  fourth  and  fifth  interspaces  in  one  subject,  where 
the  breadth  of  the  anterior  mediastinal  space  was  1  cm.;  that  in 
two  other  subjects,  in  which  the  anterior  mediastinal  space  was 
respectively  3  and  4  cm.  broad,  the  pins  in  the  fourth  and  fifth  left 
interspaces  grazed  the  pleura,  but  did  not  penetrate  its  cavity.     In 
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the  other  eight  cases  the  pins  entered  the  pericardium  some  dis- 
tance from  the  pleural  border.  On  the  right  side,  in  every  instance, 
the  pins  passed  through  the  pleura  before  reaching  the  pericardium. 

With  such  anatomical  data  we  conclude  that  the  point  of  election 
for  paracentesis,  or  exploratory  puncture,  is  in  the  fourth  or  fifth 
left  interspace,  as  close  to  the  edge  of  the  sternum  as  the  needle  can 
be  made  to  enter.  In  this  position  there  is  the  smallest  chance  of 
penetrating  the  pleura,  and  the  internal  mammary  vessels  should 
lie  well  to  the  outer  side  of  the  needle.  If  exploratory  puncture  is 
practised  in  the  fifth  right  interspace,  the  point  suggested  by  Rotch, 
the  pleura  will  almost  invariably  be  traversed.  Puncture  in  the 
space  to  the  left  of  the  xiphoid  cartilage  necessitates  passing  through 
the  diaphragm,  and  therefore  dangerously  close  to  the  peritoneum. 

The  ordinary  hypodermic  syringe,  armed  with  a  needle  an  inch 
and  a  quarter  or  an  inch  and  a  half  long,  is  introduced  in  the  fifth 
left  interspace.  If  no  fluid  is  withdrawn,  and  there  is  no  evidence 
of  penetration  of  the  heart  by  motion  imparted  to  the  needle,  the 
fourth  interspace  should  be  tried.  If  this  also  fails  to  demonstrate 
fluid,  the  same  interspace  one  and  one-half  or  two  inches  from  the 
left  border  of  the  sternum  should  be  tried.  If  septic  material  is  not 
found,  there  can  be  no  danger  of  infecting  the  pleura,  even  though 
its  cavity  is  invaded.  If  septic  material  is  present  in  the  pericardium 
the  overlying  pleural  space  is  almost  certain  to  be  obliterated,  and 
under  such  circumstances  the  needle  can  pass  through  it  without 
danger  of  further  infection. 

2.  Ancesthesia.  In  the  presence  of  a  large  collection  of  fluid, 
with  feeble  heart  sounds,  the  administration  of  a  general  anaesthetic 
becomes  very  dangerous.  In  Case  I.  the  patient  after  four  or  five 
inspirations  of  chloroform  became  very  cyanosed,  with  feeble,  flut- 
tering pulse,  and  death  seemed  imminent.  Under  such  circum- 
stances we  are  forced  to  use  a  local  anaesthetic,  and  our  experience 
with  infiltrations  of  Schleich's  fluid  has  proved  most  satisfactory. 
In  such  cases  where  the  heart  action  has  not  been  seriously  inter- 
fered with,  ether  would  seem  to  be  the  best  for  general  anaesthesia. 

3.  Intercostal  Incision  and  Excision  of  Costal  Cartilages.  The 
choice  of  operation  will  be  very  greatly  influenced  by  the  condition 
of  the  patient.  If  a  general  anaesthetic  is  contraindicated,  excision 
of  a  costal  cartilage  will  be  dangerous,  for  under  local  anaesthesia 
it  cannot  be  done  without  causing  considerable  pain,  and  severe 
pain  would  be  very  depressing  to  the  heart.  Under  such  circum- 
stances our  choice  will  be  limited  to  an  incision  through  an  inter- 
costal space,  or  aspiration  of  a  large  part  of  the  fluid  for  the  purpose 
of  temporarily  relieving  the  embarrassed  heart  and  permitting 
later  the  giving  of  a  general  anaesthetic. 

Incision  is  certainly  as  safe  as  aspiration  with  a  large  needle  or 
trocar,  and  it  frequently  permits  of  a  recovery  without  further 
operative  procedure,  while  aspiration  necessitates  a  later  operation. 


464  SCOTT,  LE  CONTE '.    PYOPERI CARDITIS. 

If  the  pericardium  is  much  distended  with  pus  the  overlying  pleural 
cavity  is  almost  certain  to  be  obliterated,  and  incision  through  it 
can  be  made  without  risk. 

The  point  of  election  for  incision  is  the  fourth  left  interspace, 
beginning  one  inch  from  the  sternal  border  and  extending  to  the 
normal  position  of  the  apex  beat  of  the  heart,  about  one  inch  inter- 
nal to  the  anterior  mammary  line.  The  tissues  are  infiltrated  with 
Schleich's  fluid  and  the  incision  gradually  deepened.  When  the 
pleura  is  adherent  it  cannot  be  recognized;  but  if  its  cavity  is  free, 
and  the  incision  has  been  carefully  deepened,  air  will  rush  in  as 
soon  as  it  is  penetrated,  and  before  the  pericardium  has  been 
opened.  When  pus  is  reached  it  is  allowed  to  flow  out  slowly  for 
fear  of  embarrassing  the  heart  by  the  sudden  relief  of  pressure. 
A  rubber  drainage  tube  is  inserted  and  an  ample  dressing  of  gauze 
applied.  This  is  sujBBcient  for  the  time  being,  and  the  question  of 
flushing  the  pericardium  or  resecting  the  costal  cartilages  may  be 
put  off  until  the  physical  signs  show  that  the  drainage  is  not  good 
or  that  the  tube  is  plugged  with  membranous  lymph. 

Intercostal  incision  produces  no  shock;  it  is  the  simplest  pro- 
cedure in. grave  cases;  it  permits  of  a  more  extensive  operation 
at  a  later  period  if  found  ineflScient;  it  permits  the  recognition  of 
non-adherent  pleural  surfaces  before  the  pericardium  is  opened, 
and  in  the  majority  of  cases  it  will  lead  to  a  cure  where  a  recovery 
is  possible  from  an  operative  procedure.  The  question  of  the  re- 
covery of  the  patient  is  more  dependent  upon  the  cause  of  the 
pyothorax  and  the  pathological  lesions  present  in  other  portions 
of  the  body  than  upon  the  choice  of  an  operative  procedure. 

The  deductions  drawn  by  Reichard  ("Zur  Kasuistik  der  Opera- 
tionen  bei  Pericarditis,"  Mitteilungen  aus  den  Grenzgeheiten  der 
Medizin  und  Chirurgie,  No.  7,  p.  356),  in  advocating  resection  of  a 
rib  instead  of  incision  in  the  intercostal  space,  do  not  seem  to  us 
to  be  justified.     He  collected  33  cases,  in  19  of  which  incision  was 
practised  and  in  14  resection  of  a  costal  cartilage.     Of  the  19  cases 
6  recovered  and  13  died,  and  of  the  14  resections  8  recovered  and 
6  died.    From  this  statement  of  figures  he  concludes  that  the  safest 
procedure  is  resection.     If,  however,  we  examine  these  cases  more 
carefully  we  will  see  that  of  the  13  cases  dying  after  incision  1  died 
on  the  table,  2  others  within  twenty-four  hours,  a  fourth  while  the 
pericardial  cavity  was  being  flushed  after  operation,  a  fifth  some 
weeks  later,  following  a  double  empyema  operation,  and  a  sixth 
from  joint  empyema.     These  6  cases  would  probably  just  as  surely 
have  died  after  resection,  and  one  is  led  to  believe  that  perhaps 
their  condition  was  so  desperate  that  so  formal  an  operation  as 
resection  was    not    used    because   too  prolonged  and  dangerous. 
If,  then,  these  6  failures  are  subtracted  from  the  13  deaths,  we 
would  have  6  recoveries  and  7  deaths  following  incision.     Also, 
when  we  examine  the  cases  that  recovered  under  excision,  we  find 
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that  in  1  the  disease  was  primary  in  the  pericardium,  and  that  2 
others  were  the  result  of  stab  wounds — in  a  sense,  therefore,  primary 
also.  Such  favorable  cases  would  probably  have  recovered  as 
rapidly  with  simple  incision,  and,  if  so,  by  removing  them  from 
the  tables  of  the  recoveries  we  would  have  5  recoveries  with  6  deaths. 
In  other  words,  the  statistics  of  the  two  procedures  may  be  re- 
garded as  very  nearly  equal  in  the  same  class  of  cases. 

If  excision  becomes  necessary  we  are  inclined  to  think  that  the 
chondroplastic  flap  suggested  by  Roberts  is  better  than  the  removal 
of  one  or  two  costal  cartilages.  Roberts  cuts  his  flap  through  the 
fourth  and  fifth  costal  cartilages  and  turns  it  upward,  using  the  soft 
tissues  of  the  third  interspace  as  a  hinge.  On  the  normal  cadaver 
it  gives  a  good  exposure  of  the  internal  mammary  vessels  and 
readily  permits  of  their  ligation  if  they  cross  the  field  of  operation, 
and  the  border  of  the  left  pleura  is  easily  recognized  and  can  readily 
be  dissected  free  and  pushed  aside  if  its  surfaces  are  not  adherent. 

Conclusions.  1.  Purulent  pericarditis  is  quite  frequently  over- 
looked in  lobar  pneumonia  and  in  other  pysemic  states. 

2.  Its  presence  modifies  the  pre-existing  disease  to  a  considerable 
extent. 

3.  In  diseases  with  high  temperature  the  presence  of  purulent 
pericarditis  depresses  the  fever  range  and  increases  the  respiratory 
and  pulse  rate  without  sufficient  clinical  evidence  of  trouble  else- 
where than  in  the  pericardium. 

4.  It  is  yet  to  be  proved  that  the  heart,  in  case  effusion  is  present 
in  the  pericardium,  is  always  dislocated  backward  and  upward. 
It  is  probable  that  in  some  cases  the  presence  of  fluid  in  the  peri- 
cardium dislocates  the  heart  either  to  the  right  or  to  the  left.  (This, 
of  course,  will  occur  if  previous  adhesion  between  the  heart  and  the 
pericardium  has  occurred  on  either  the  right  or  the  left  side.) 

5.  The  diagnosis  once  made,  the  only  treatment  should  be  inci- 
sion and  thorough  drainage.  (Paracentesis  will  at  times  relieve 
temporary  urgent  symptoms  and  should  be  performed  without  the 
slightest  fear.) 

6.  That  exploratory  puncture  can  be  made  with  safety,  and  is 
essential  for  diagnostic  purpose  before  operation  is  undertaken. 

7.  That  such  puncture  should  be  made  in  the  fourth  or  fifth  left 
intercostal  space,  as  close  to  the  sternum  as  possible,  with  a  fine 
needle. 

8.  That  pericardial  dilatation  does  not  alter  the  relations  of  the 
pleurae  to  the  anterior  thoracic  wall. 

9.  In  the  presence  of  pyopericarditis  the  overlying  pleural  space 
is  usually  obliterated  by  extension  of  the  inflammation. 

10.  That  incision  under  local  anaesthesia  is  the  preferable  opera- 
tion in  the  majority  of  cases. 

11.  That  Roberts'  chondroplastic  flap  is  preferable  to  an  ordinary 
excision  of  costal  cartilages  when  incision  fails  to  give  adequate 
drainage. 
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PERICARDITIS:  ITS  SYMPTOMS  AND  DIAGNOSIS.^ 
By  David  Riesman,  M.D., 

PROFESSOR    OF     CLINICAL     MEDICINE,   PHILADELPHIA    POLYCLINIC  ;    ASSOCIATE    IN     MEDICINE, 
UNIVEKSITT  OF  PENNSYLVANIA,  AND  VISITINO  PHYSICIAN  TO  THE  PHILADELPHIA 

HOSPITAL. 

Pericarditis  is,  as  a  rule,  more  damaging  to  the  heart  than 
endocarditis.  It  is  almost  certain  to  shorten  the  Ufe  of  the  per- 
son afflicted  unless  an  intercurrent  disease  should  anticipate  its 
effects.- 

Its  causes,  to  which,  merely  for  the  sake  of  completeness,  I  would 
briefly  refer,  are  in  the  main  twofold :  direct  extension  and  hsema- 
togenous  infection.  Traumatic  pericarditis  is  so  rare  that  it  may 
be  disregarded. 

The  pericardium  may  be  involved  by  direct  extension  from 
neighboring  structures  in  the  thorax,  such  as  the  lung,  the  pleura, 
the  mediastinal  and  bronchial  lymph  glands,  and  the  oesophagus; 
also  from  the  endocardium  or  the  myocardium,  from  the  great 
vessels  near  their  origin,  and  from  aneurysms.  Inflammatory 
processes  below  the  diaphragm  may  likewise  cause  pericarditis  by 
extension. 

Hematogenous  infection  is  the  most  frequent,  and  gives  rise  to 
the  type  of  pericarditis  accompanying  acute  articular  rheumatism 
and  other  infectious  diseases.  A  form  of  particular  interest  is  that 
associated  with  Bright's  disease  and  uraemia,  the  true  nature  of 
which  is  still  in  doubt.  Unquestionably,  however,  its  cause  is 
hsematogenous,  and  is  either  a  toxin  or  a  bacterium.  It  may  develop 
in  any  of  the  forms  of  nephritis,  but  is  most  frequently  encoun- 
tered in  acute  Bright's  disease,  in  the  early  stages  of  the  large  white 
kidney,  and  in  chronic  interstitial  nephritis.  Frederick  T.  Roberts 
says  that  it  is  almost  never  found  in  cases  of  typical  large  white 
kidney.  In  one  of  my  cases,  however,  the  kidneys  were  in  an 
advanced  stage  of  chronic  parenchymatous  nephritis  (the  so-called 
large  white  kidney);  but,  as  the  patient  had  pneumonia  also,  the 
share  of  the  kidneys  in  producing  the  pericarditic  process  is  not 
readily  fixed. 

Nephritic,  or  uraemic,  pericarditis  is  nearly  always  of  the  fibrinous 
variety,  with  little  fluid;  but  it  may  be  serous  or  hemorrhagic.  I 
am  not  forgetting  simple  hydropericardium,  which  is  sometimes 
present  in  cases  of  chronic  nephritis  complicated  with  general 
dropsy  and  effusions  into  the  serous  cavities.  I  have,  however,  been 
surprised  at  the  rarity  with  which  hydropericardium  occurs  when 
the  conditions  supposed  to  favor  it,  renal  and  cardiac  dropsy,  are 
present. 

>  Read  before  the  College  of  Physicians  of  Philadelphia,  May  4, 1904. 
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Pericarditis  is  quite  common  in  cases  of  pneumonia,  especially 
when  this  disease  is  on  the  left  side.  It  is  frequently  overlooked, 
but  should  always  be  thought  of  as  one  of  the  possible  causes  of 
so-called  delayed  resolution,  or,  rather,  delayed  crisis.  In  my 
experience  it  has  usually  been  purulent;  but  it  may  be  serofibrinous. 
It  is  generally  accompanied  with  a  mediastinopericarditis  or  a 
pleuropericarditis  of  the  same  nature. 

I  must  say  a  few  words  in  regard  to  pericarditis  of  tuberculous 
origin.  This  is  usually  of  the  plastic,  obliterating  variety,  but 
sometimes  it  is  purulent.  It  is  rare,  and  is  commonly  overlooked 
during  life;  and  even  after  death  its  true  nature  may  not  be  recog- 
nizable without  a  microscopic  examination. 

In  taking  up  now  the  symptoms  and  diagnosis  I  shall  not  discuss 
these  two  aspects  of  the  subject  separately,  but  shall  consider  the 
principal  features  as  they  present  themselves  to  the  examiner. 

1.  The  Friction  Sound.  This  is  most  marked  in  acute  fibrinous 
pericarditis,  the  commonest  form.  Its  site  of  maximum  intensity 
is  to  the  left  of  the  sternum  in  the  third  and  fourth  interspaces,  and 
sometimes  in  the  second.  In  rare  instances,  as  in  two  under  my 
observation  at  the  present  time,  it  is  heard  first  or  solely  at  the 
apex.  It  is  usually  of  a  churning  character,  superficial,  and  mark- 
edly intensified  by  pressure  with  the  stethoscope.  It  may  have  a 
gallop-rhythm,  and  in  pronounced  cases  it  has  a  peculiar  chugging 
quality,  like  the  noise  made  by  a  locomotive  just  starting  to  move. 
If  confined  to  the  apex,  it  may  closely  resemble  a  presystolic  mur- 
mur; while  when  loudest  at  the  base  it  may  simulate  double  aortic 
disease.  The  character  of  the  pulse,  the  size  of  the  heart,  and  the 
history,  together  with  careful  examination  so  as  to  discover  the 
second  aortic  sound,  will  aid  in  the  diagnosis  from  aortic-valve 
disease. 

When  the  friction  sound  is  loud  it  is  often  difiicult  to  distinguish 
existing  endocardial  murmurs.  These  may  be  heard  if  a  double 
stethoscope  is  used  and  no  pressure  is  applied.  Pressure  brings 
out  the  friction  sound  and 'thereby  renders  the  murmurs  faint  or 
inaudible.  I  have  recently  been  able  to  study  the  heart  before  the 
development  of  pericarditis  in  two  cases.  One  was  that  of  a  young 
Italian  with  aortic  regurgitation.  In  the  other  case,  also  that  of  an 
Italian,  there  was  mitral  insufficiency.  As  the  friction  sound  in- 
creased in  loudness,  the  murmurs  in  both  grew  fainter  and  fainter, 
and  at  present  the  aortic  murmur  is  inaudible;  while  the  mitral 
systolic  can  be  heard  when  the  stethoscope  is  placed  lightly  upon 
the  chest.  In  some  cases  a  mitral  murmur,  obscured  in  the  pre- 
cordial area  by  the  confused  noise  of  the  friction  sound,  may  be 
heard  in  the  axilla. 

Pleural  and  pleuropericardial  friction  must  also  be  differentiated 
from  the  ordinary  pericardial  friction.  Both  are  modified  by 
respiration. 
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The  existence  of  a  friction  sound  does  not  exclude  the  presence 
of  fluid.  In  one  of  the  cases  in  which  Dr.  Roberts  tapped  and 
obtained  considerable  fluid,  the  friction  sound  had  not  disappeared. 
The  fluid  is  often  held  in  compartments  separated  from  one  another 
by  bands  or  areas  of  adhesion,  which  preserve  the  friction  sound. 
In  some  cases  the  friction  sound  persists  at  the  apex  after  it  has  dis- 
appeared elsewhere,  probably  because  the  greater  movability  of  the 
apex  retards  the  formation  of  adhesions. 

Friction  may  cause  a  palpable  thrill.  Of  my  recently  observed 
cases  this  thrill  was  present  in  two  out  of  nine.  The  loudest  friction 
may,  however,  be  entirely  unaccompanied  with  thrill. 

2.  Pain  and  Tenderness.  These  were  present  in  four  of  the 
nine  cases.  In  these  four  the  pain  was  intense.  In  three  the  ten- 
derness was  an  exquisite  hypersesthesia,  so  that  percussion  became 
torture.  In  one  of  the  cases  the  pain  was  paroxysmal,  and  was 
apparently  as  severe  as  in  angina  pectoris,  although  its  direction  of 
radiation  was  different.  It  started  at  the  wrists  and  ran  with 
great  violence  up  the  arm  and  across  the  shoulders  into  the  chest. 
In  another  case  there  was  moderate  pain  and  tenderness  in  the 
epigastrium,  and  in  one  severe  subjective  pain  in  the  prsecordia 
and  the  epigastrium,  without  any  tenderness. 

It  is  not  easy  to  explain  why,  with  no  difference  in  the  physical 
signs,  the  pain  and  tenderness  should  be  extreme  in  some  cases  and 
entirely  absent  in  others.  It  may  be  that  in  those  with  pain  there 
is  involvement  of  the  superficial  structures,  especially  the  muscles, 
analogous  to  that  described  by  Coplin  as  accompanying  pleurisy 
and  pneumonia. 

3.  The  Apex  Beat.  In  the  fibrinous  form  the  apex  impulse 
is  diffuse,  indistinct,  and  sometimes  undulatory,  and  can  usually 
be  appreciated  better  by  touch  than  by  sight.  In  effusions  of  any 
size,  it  is  commonly  absent;  but  a  more  or  less  vigorous  apex  beat 
is  entirely  compatible  with  the  presence  of  a  large  effusion,  as  was 
strikingly  shown  in  a  patient  that  came  under  my  observation  at 
the  Polyclinic  Hospital.  Even  when  the  apex  beat  cannot  be 
seen,  it  may  often  be  felt  as  a  distinct  shock — a  point  of  impor- 
tance in  differentiating  between  dilatation  and  effusion.  When 
the  apex  beat  can  be  located  it  is  found  above  the  lower  level  of 
dulness. 

4.  Pericardial  Effusion.  Few  conditions  are  more  fre- 
quently overlooked  than  effusion  into  the  pericardial  sac.  At 
times  the  signs  are  unmistakable,  even  upon  very  superficial  exami- 
nation; at  other  times  strong  doubt  encompasses  the  diagnosis. 
The  signs  to  which  value  should  be  attached  are: 

1.  The  character  of  the  right  border  of  the  heart,  which  becomes 
convex. 

2.  A  change  in  the  cardiohepatic  angle,  which,  from  having  been 
a  right  angle,  becomes  an  obtuse  one. 
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3.  As  a  corollary,  the  presence  of  Rotch's  sign,  dulness  in  the 
right  fifth  interspace,  close  to  the  sternum. 

4.  An  increase  in  dulness  upward  as  far  as  the  second  interspace. 

5.  Flatness  with  intense  resistance  on  percussion. 

6.  The  position  of  the  apex  beat  with  relation  to  the  lower 
boundary  of  the  precordial  dulness. 

7.  The  shape  of  the  precordial  dulness,  which  is  triangular,  or, 
rather,  shaped  like  a  trapezium,  with  the  base  downward. 

8.  Bamberger's  sign,  a  patch  of  dulness  with  bronchial  breath- 
ing near  the  angle  of  the  left  scapula. 

9.  E wart's  sign,  a  separation  of  the  first  rib  from  the  clavicle, 
making  it  possible  to  feel  the  former  throughout  its  length. 

10.  The  presence  of  fluid  on  exploratory  puncture. 

The  best  place  for  exploratory  puncture  and  also  for  aspiration  is 
still  unsettled.  There  is  certainly  no  one  point  of  election  suitable  for 
all  cases.  When  the  presence  of  fluid  is  suspected  and  the  friction 
sound  is  still  present  over  limited  areas,  it  is  a  good  and  self-evident 
rule  not  to  make  the  puncture  where  friction  is  heard ;  nor  should 
it  be  made  at  a  point  where  the  heart  sounds  are  very  distinct. 
Another  wise  maxim  is  to  go  in  slowly  and  to  arrest  the  needle  as 
soon  as  the  heart  is  felt  to  rub  against  its  point.  If  the  apex  can 
be  shown  by  auscultation — or  perhaps  by  palpation— to  be  above 
the  level  of  the  fluid  it  will  naturally  be  perfectly  safe  to  tap  below 
it.  This  will  usually  bring  the  point  of  puncture  in  the  sixth  inter- 
space, about  the  nipple  line.  At  other  times  the  fourth  or  fifth 
interspace  on  the  right  may  with  advantage  be  selected. 

The  presence  of  fluid  may  be  simulated  by  dilatation,  and  differ- 
entiation of  the  two  conditions  is  far  more  difficult  than  the  parallel- 
column  method  of  text-books  indicates.  I  have  mistakenly  tapped 
in  a  case  of  this  kind,  and  others  have  had  a  similar  experience. 
The  position  of  the  apex  beat  with  relation  to  the  lower  boundary 
of  the  heart  is  of  value  in  the  diagnosis;  also  the  presence  of  a 
decided  cardiac  impulse,  especially  a  pronounced  diastolic  shock. 
Search  should  also  be  made  for  Bamberger's  sign,  referred  to  above. 

Great  diagnostic  difficulties  must  arise  when  the  fluid  occupies 
an  abnormal  position;  when,  for  instance,  it  is  collected  on  the  left 
side  of  the  heart,  in  which  case  the  precordial  dulness  extends  into 
the  left  axilla  and  simulates  pleural  effusion.  If  the  fluid  is  in  the 
pericardial  sac,  the  dulness  rarely  extends  below  the  eighth  rib 
in  the  axillary  line.  Sometimes  only  tapping  can  decide  the  ques- 
tion. When  a  pleural  effusion  is  co-existent — and  this  is  not  at  all 
uncommon — the  discovery  of  the  pericardial  effusion  is  rendered 
far  more  diflficult.  When  there  is  double  pleural  effusion,  the  peri- 
cardial effusion  is  usually  overlooked.* 

'  la  one  of  Thayer's  cases,  just  published  (Johns  Hopkins  Hospital  Bulletin,  May,  1904),  the 
fluid  (over  1200  c.c.)  was  lying  posteriorly  to  the  heart  and  at  the  lateral  angles  of  the  peri- 
cardial sac. 
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Sometimes  pericardial  effusions  shift  with  change  of  posture, 
especially  when  the  patient  is  turned  to  the  right.  Fluctuation  is 
said  to  occur  at  times,  but  in  the  cases  that  I  have  seen  it  was  not 
noticed.  ^ 

Pericardial  effusion  sometimes  simulates  mediastinal  tumor. 
This  is  especially  the  case  when  the  effusion  is  of  long  standing. 
In  both  conditions  there  may  be  dyspnoea,  orthopncea,  engorge- 
ment of  the  jugular  veins,  intense  cyanosis,  dysphagia,  enlargement 
of  the  veins  of  the  chest,  and  extreme  flatness  on  percussion.  As 
at  times  there  is  no  history  suggesting  an  antecedent  pericarditis, 
suspicion  of  a  mediastinal  tumor  in  these  circumstances  becomes 
not  unreasonable.  A  year  or  two  ago  I  reported  a  case  of  this 
character  to  the  Section  in  Medicine  of  the  College  of  Physicians. 
The  patient  had  the  signs  that  I  have  mentioned.  The  cyanosis 
and  dyspnoea  were  very  marked,  and  the  flatness  on  percussion 
was  most  striking.  The  onset  had  been  insidious,  and  there  was 
no  history  of  any  previous  illness.  The  man  was  not  bedfast,  but 
was  able  to  walk  to  the  Polyclinic  Hospital  on  the  clinic  days.  I 
took  the  view  that  the  case  was  one  of  either  pericardial  effusion 
or  mediastinal  tumor,  although  the  latter  seemed  the  more  hkely; 
but  the  man  died  a  few  weeks  later  of  exhaustion,  and  the  autopsy 
showed  hsemopericardium,  the  origin  of  which  was  not  revealed. 
It  is  a  curious  fact  that  in  another  case  in  which  the  diagnosis  of 
mediastinal  growth  was  for  a  time  entertained,  hsemopericardium 
was  also  found. 

Pericarditis  with  effusion  sometimes  simulates  pneumonia.  The 
distended  sac  compresses  the  left  lung,  and  examination  of  the 
latter  may  show  impaired  resonance  and  a  patch  of  bronchial 
breathing  in  the  back.  The  existence  of  fever,  cough,  leukocytosis, 
dyspnoea,  and  cyanosis  strengthens  the  suspicion  of  pneumonia. 
In  a  case  of  this  kind  that  came  under  my  observation  at  the  Phila- 
delphia Hospital,  the  cyanosis  and  general  prostration  were  out 
of  proportion  to  the  extent  of  lung  apparently  involved.  Such 
disproportion  may  constitute  a  point  of  diagnostic  significance. 

It  is  well  known  that  morbid  conditions  in  the  chest  may  cause 
pain  to  be  referred  to  the  abdomen,  and  give  rise  to  the  belief  that 
the  disease  is  located  below  the  diaphragm.  I  need  mention  only 
the  so-called  "abdominal"  pneumonia,  which  is  not  rare  in  chil- 
dren and  is  also  seen  in  adults.  This  may  resemble  appendicitis 
or  perforation  of  the  intestine.  Less  well  known  is  the  fact  that 
pericarditis  may  cause  pain  of  such  severity  in  the  abdomen  as  to 
simulate  peritonitis. 

On  the  other  hand,  the  interesting  observations  of  Ortner  (Wien. 
klin.  Woch.,  June  29,  1899)  teach  us  that  in  some  cases  of  peri- 
tonitis, chiefly  of  the  hepatic  and  epigastric  regions,  a  friction  sound 

1  In  pericardial  effusion,  just  as  in  hypertrophy  of  the  heart,  skodaic  tympany  may  some- 
times be  detected  over  the  upper  part  of  the  left  lung. 
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may  be  heard  over  the  prsecordia,  in  the  total  absence  of  inflamma- 
tion of  the  pericardial  sac. 

A  peculiar  case,  probably  belonging  to  the  class  described  by 
Ortner,  came  under  my  observation  at  the  Polyclinic  Hospital  in 
February.  A  woman,  fifty-two  years  of  age,  was  admitted  with 
severe  epigastric  pain,  tenderness,  vomiting,  slight  jaundice,  fever, 
and  leukocytosis.  There  were  no  cardiac  symptoms,  but  exami- 
nation showed  the  presence  of  a  pronounced  friction  sound,  which 
was  audible  from  February  3d  to  February  6th.  A  few  days  later 
a  friction  sound  was  discovered  in  the  region  of  the  gall-bladder, 
extending  thence  for  a  short  distance  upward  over  the  liver.  Within 
a  few  days  this  also  had  disappeared,  and  the  patient  left  the  hos- 
pital apparently  well. 

The  only  way  in  which  one  can  escape  the  error  of  diagnosing 
abdominal  disease  when  the  trouble  is  in  the  chest,  and  vice  versa, 
is  by  making  a  careful  examination  of  the  thoracic  and  abdominal 
organs  in  all  cases. 

Even  in  the  early  stages  of  pericarditis  signs  of  pulmonary  con- 
gestion are  common,  especially  on  the  left  side,  in  the  lower  axillary 
region.  In  three  of  my  cases  a  distinct  generalized  bronchitis  was 
found. 

Fever  is,  as  a  rule,  present  in  acute  pericarditis,  but  it  has 
nothing  distinctive.  When  the  effusion  is  purulent  the  fever  may 
be  intermittent,  even  when  the  quantity  of  pus  is  small.  The 
fever  in  pericarditis  may  be  present  for  several  days  before  the 
friction  sound  is  discovered.  Until  then  the  case  is  usually  con- 
sidered to  be  one  of  tuberculosis,  sepsis,  or  typhoid  fever.  I  have 
thought  that  in  such  circumstances  the  pericarditis  probably  begins 
posteriorly,  and  that  the  sudden  appearance  of  the  friction  sound, 
several  days  after  the  onset  of  fever,  is  due  merely  to  the  fact  that 
the  inflammation  has  extended  suflBciently  far  forward  for  the 
friction  to  become  audible. 

A  curious  phenomenon  not  rarely  observed  in  pericarditis  is 
pronounced  delirium  or  other  mental  disturbance.  Da  Costa, 
Balfour,  and  Musser  have  made  reference  to  this  feature.  In  one 
case  studied  by  me  with  the  late  Dr.  Packard  at  the  Philadelphia 
Hospital,  there  was  maniacal  delirium,  which  might  readily  have 
led  an  observer  less  thorough  than  Dr.  Packard  astray.  Da  Costa, 
in  one  of  his  last  papers,  advised  that  in  every  case  of  acute  mania 
the  heart  should  be  examined  for  pericarditis.  The  duration  of 
the  delirium  is  variable.  In  a  case  of  mine,  one  of  tuberculous 
pericarditis,  it  extended  over  a  number  of  weeks  and  was  of  a  mild 
character.    In  his  lucid  intervals  the  patient  was  extremely  irritable. 

It  is  difficult  to  explain  the  variability  in  the  general  reaction  of 
the  system  to  inflammation  of  the  serous  membranes.  We  are 
accustomed  to  consider  the  three  serous  sacs  identical;  but  path- 
ology proves  them  to  be  different,  even  if    histology  does  not. 
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The  pleural  cavity  may  contain  pus  for  days,  weeks,  or  months 
without  the  production  of  a  serious  general  infection.  The  peri- 
toneum is  a  much  less  eflficient  guardian  of  the  organism,  and 
suppurative  inflammations,  as  a  rule,  very  speedily  influence  the 
condition  of  the  system  at  large.  Acute  inflammations  of  the 
pericardial  sac,  whether  purulent  or  serofibrinous,  seem  to  be 
rapidly  productive  of  constitutional  symptoms. 
In  order  to  solve  these  enigmas,  we  must  know: 

1.  The  conditions  of  lymphatic  absorption,  both  as  to  direction 
and  as  to  rapidity. 

2.  The  efficiency  of  the  lymph-gland  outposts. 

3.  The  richness  in  nerve  supply,  upon  which  the  degree  of  func- 
tional disturbance  will  depend. 

Adherent  pericardium  more  often,  probably,  than  any  other 
important  condition  comes  to  the  autopsy  table  undiagnosed.  One 
reason  for  this  is  that  at  times  the  characteristic  signs  are  altogether 
wanting.  At  others,  some  or  all  of  them  are  present  but  are  over- 
looked.   Briefly  stated  these  signs  are  as  follows: 

1.  Systolic  retraction  of  the  intercostal  spaces. 

2.  Retraction  of  the  lower  portions  of  the  chest  in  the  lateral 
and  posterior  aspects — the  so-called  Broadbent's  sign. 

3.  Diastolic  shock  or  rebound. 

4.  Absent  respiratory  movement  in  the  epigastric  triangle.  The 
last  three  are  found  especially  in  cases  of  mediastinopericarditis. 

5.  Pulsus  paradoxus — the  so-called  Kussmaul's  sign — the  pulse 
becoming  weaker  during  inspiration.  This  is  not  of  much  diag- 
nostic value,  except  when  accompanied  by  inspiratory  swelling  of 
the  veins  of  the  neck. 

6.  Diastolic  collapse  of  the  veins  of  the  neck — Friedreich's  sign. 

7.  Marked  undulation  of  the  heart  beat. 

8.  Early  ascites,  preceding  oedema  of  the  legs. 

9.  Marked  irritability  of  temper.  I  have  been  struck  with  this, 
but  cannot  say  that  it  is  either  a  constant  or  an  important  symptom. 

10.  In  rare  cases,  mild  delirium. 

For  practical  purposes  the  following  statements  may  be  made 
with  regard  to  adherent  pericardium.     It  may  be  suspected: 

1.  In  cases  in  which  a  friction  sound  has  been  heard  over  a  great 
extent  of  the  prsecordia  and  has  disappeared. 

2.  As  a  probability,  in  children  having  a  chronic  valvular  lesion 
and  marked  hypertrophy  of  the  heart.  In  such  cases  adherent 
pericardium  is  commonly  found  at  autopsy.  The  extreme  stretch- 
ing of  the  sac  and  the  consequent  pressure  of  the  two  layers  against 
each  other  cause  alterations  of  the  endothelium  favoring  a  low- 
grade  infection. 

3.  In  adults  and  children  with  chronic  valvular  disease,  in  whom, 
with  heart  sounds  of  good  volume  and  an  impulse  of  great  force, 
there  develop  ascites  and  dropsy  of  the  limbs.     In  such  cases  we 
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may  infer  that  there  is  something  more  than  the  mere  valvular 
lesion.  The  ancillary  factor  may  not  always  be  adherent  pericar- 
dium; it  may  be  a  fibroid  myocarditis,  but  it  is  often  the  former. 

4.  In  the  cases  of  so-called  quiet  ascites,  chiefly  occurring  in 
young  subjects,  in  which  cirrhosis  of  the  Uver  and  tuberculous  peri- 
tonitis can  be  excluded.  I  have  reference  to  the  so-called  pericar- 
ditic  pseudocirrhosis,  a  subject  ably  discussed  before  this  society 
by  Dr.  Kelly. 

Since  the  beginning  of  the  year  to  the  present  time,  9  cases  of 
acute  pericarditis  have  come  under  my  observation:  2  I  saw 
through  the  courtesy  of  my  colleague.  Dr.  Thomas  G.  Ashton, 
at  the  Philadelphia  Hospital;  2  occurred  in  my  own  wards  in 
that  institution;  3  were  observed  during  my  term  of  service  at  the 
Polyclinic  Hospital;  1  was  in  a  patient  of  Dr.  Francis  T.  Stewart, 
and  1  I  saw  in  consultation  with  Dr.  L.  Podolski.  Of  these  9  cases 
3  were  in  the  female  and  6  in  the  male  sex;  4  of  the  patients  were 
colored  persons;  3  were  tapped — 1  with  a  negative  result. 

Etiologically  the  cases  may  be  classified  as  follows:  Probably 
of  rheumatic  origin,  4;  associated  with  pneumonia  and  nephritis, 
1 ;  secondary  to  operation  for  the  radical  cure  of  hernia,  1 ;  secondary 
to  gallstone  colic,  1;  of  unknown  origin,  2.  Of  the  9  cases,  7  were 
associated  with  endocarditis  and  2  were  unaccompanied  with  any 
evidence  of  endocardial  lesion;  2  ended  fatally,  the  autopsy  show- 
ing fibrinous  pericarditis  with  adhesions. 

I  have  confined  myself  to  a  mention  of  these  few  details  in  regard 
to  the  cases  so  as  not  to  lengthen  the  paper  unduly.  Those  inter- 
ested in  the  subject  will  find  these  cases  more  fully  discussed  in  the 
forthcoming  volume  of  the  Transactions  of  the  College  of  Physicians 
of  Philadelphia,  1904,  vol.  xxvi. 


TWO  CASES  OF  PARACENTESIS  OF  THE  PERICARDIUM.^ 
By  John  B.  Roberts,  M.D., 

PROFESSOR  OF  SURGERY  IN  THE   PHILADELPHIA   POLYCLINIC. 

The  glory  of  modern  surgery  can  be  appreciated  only  by  practi- 
tioners who,  in  their  youth,  were  familiar  with  the  almost  universal 
occurrence  of  operative  sepsis.  Surgical  timidity,  due  to  "inflam- 
matory fever"  and  its  results,  made  the  experienced  surgeons  of 
our  youthful  days  skeptical  of  the  opinions  of  those  of  us  who  saw 
the  coming  of  the  new  era. 

The  contention  that  trephining  was  not  a  serious  procedure  and 
ought  to  be  adopted  in  nearly  all  fractures  of  the  cranial  vault^ 

1  Read  before  the  College  of  Physicians  of  Philadelphia,  May  4, 1904. 

'  Roberts,  Operative  Surgery  of  Human  Brain,  Transactions  of  the  American  Surgical  Asso- 
ciation, 1885. 
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aroused  opposition,  and  the  advocacy  of  suprapubic  cystotomy  in 
preference  to  perineal  incision  was  regarded  as  foolishness/ 

So  it  was  with  my  proposition  that  the  diseased  pericardium 
should  be  treated  as  the  pleura  in  similar  pathological  conditions. 
That  the  pericardium  should  be  promptly  aspirated  (1876),  if  it 
contained  a  serous  or  hemorrhagic  effusion  unaffected  by  the  admin- 
istration of  drugs,  and  that  it  be  kept  empty  by  incision  and  drain- 
age (1876),  if  the  fluid  contents  were  purulent,^  was  doubted.  These 
procedures  are  now  routine  operations.  It  then  seemed  hazardous 
to  incise  the  chest  wall  and  pericardium  to  clear  up  a  doubtful 
diagnosis  of  dilated  heart  or  pericardial  effusion  (1881).^  The 
advocacy  of  heart  suture  as  a  therapeutic  procedure  for  wounds  of 
the  cardiac  wall  (1881  and  1883)  seemed  in  1882  to  be  a  youth- 
ful indiscretion,  if  one  could  judge  from  the  tone  of  the  Fellows  of 
this  College.*  A  formal  method  of  attacking  the  pericardium  and 
heart  by  a  trap-door  resection  of  the  costal  cartilages,  devised  in 
1897/  was,  however,  the  outcome  of  these  studies. 

This  obstructive  conservatism  is,  however,  the  usual  attitude  of 
mind  of  the  middle-aged,  and  surgeons  of  that  period  of  life  need  to 
bear  in  mind  that  most  of  what  the  profession  learns  is  taught  by 
young  men. 

To-night  several  cases  of  pericardicentesis  and  of  pericardial 
drainage  have  been  reported,  and  two  Fellows,  Dr.  John  H.  Gibbon 
and  Dr.  Francis  T.  Stewart,  have  each  added  to  surgical  literature 
an  instance  of  heart  suture  for  penetrating  wound.  In  Dr.  Stewart's 
case  the  patient  recovered.  I  feel  honored  that  both  are  ex-resident 
physicians  of  the  Polyclinic  Hospital. 

Through  the  courtesy  of  Dr.  David  Riesman  I  recently  had  the 
opportunity  of  aspirating  the  pericardium  in  two  patients  with 
pericarditis,  and  desire  to  join  him  in  the  record  of  the  cases.  Both 
were  tapped  with  the  pericardial  aspirating  trocar  devised  and 
described  in  1877  and  1881. 


idijin 


Koberts'  pericardial  aspirating  trocar,  consisting  of  a  hollow  needle  and  an  internal  cannula 

with  flexible  end. 

Case  I. — The  patient,  a  colored  woman,  had  been  admitted  to 
the  Polyclinic  Hospital  the  day  before  with  pericarditis  and 
bronchopneumonia. 

Tapping  was  done  March  9,  1904,  at  6  p.m.,  in  the  fourth  left 

1  Roberts,  Transactions  of  the  American  Surgical  Association,  1884,  p.  169. 

2  New  York  Medical  Journal,  December,  1876. 

*  Annals  of  Anatomy  and  Surgery,  December,  1881,  p.  250 ;  Medical  News,  January  13, 1883. 

*  Transactions  of  the  College  of  Physicians  of  Philadelphia,  1883. 

*  The  American  JoaRNAL  of  the  Medical  Sciences,  December,  1897. 


I 


ROBERTS:   PARACENTESIS    OF  THE   PERICARDIUM.  475 

interspace  over  the  apex  beat,  which  could  be  distinctly  felt.  The 
point  of  puncture  was  about  three  and  one-half  inches  to  the  left 
of  the  middle  line  of  the  sternum,  under  the  left  mammary  gland, 
and  perhaps  through  its  lower  edge.  The  Roberts  pericardial 
trocar  was  employed,  and  worked  satisfactorily,  the  vacuum  of  the 
aspirating  pump  being  attached  after  a  little  fluid  had  flowed  from 
the  trocar.  The  introduction  of  the  needle,  which  was  made  without 
attaching  the  aspirator,  was  followed  by  pushing  forward  the  internal 
cannula.  The  trocar  was  introduced  to  a  depth  of  about  3^  cm.  The 
point  gave  the  impression  of  being  within  a  cavity,  and  the  beat  of  the 
heart  against  it  was  easily  felt.  The  external  portion  of  the  trocar 
oscillated  with  the  cardiac  pulsations.  Three  ounces  of  a  very  bloody 
serum  were  drawn  off.  That  this  was  not  pure  blood  was  shown  by 
the  lightish  color  and  the  yellowish-red  stain  made  on  the  towels  when 
some  drops  soiled  them.  In  order  to  make  a  strong  vacuum,  after 
the  small  bottle  was  about  half-filled,  the  aspirating  apparatus  was 
detached.  The  contents  of  the  bottle  had  coagulated  so  promptly 
that  it  took  a  little  time  to  wash  out  the  bottle  and  to  obtain  some 
of  the  fluid  in  sterile  test-tubes  for  bacteriological  examination. 
The  aspirator  was  attached  to  the  trocar  again,  but  no  further  fluid 
was  obtained.  When  the  aspirating  apparatus  was  detached  there 
was  a  rush  of  air  into  the  bottle,  showing  that  a  vacuum  had  been 
properly  obtained.  No  air  flowed  into  the  chest,  as  the  trocar  on 
being  withdrawn  was  found  to  be  plugged  with  a  clot  of  bloody 
lymph. 

The  wound  was  sealed  with  collodion  and  cotton.  I  thought  it 
not  wise  to  withdraw  the  inner  cannula  to  remove  any  possible  plug, 
because  this  would  have  left  the  sharp  point  of  the  needle  exposed 
and  liable  to  lacerate  the  heart  wall. 

Percussion  over  the  upper  cardiac  region  after  the  patient  had 
been  tapped  showed  clearness  where  previously  there  had  been 
dulness.  The  woman,  after  the  operation,  seemed  to  breathe 
more  easily,  and  had  a  better  pulse.  She  was  somewhat  excited 
during  the  operation,  but  did  not  seem  to  suffer  much  real  pain. 
Ethyl  chloride  was  used  to  freeze  the  skin  before  the  puncture  was 
made. 

Before  the  operation  there  was  dulness  of  the  right  chest  poste- 
riorly, with  moist  rales.  There  was  marked  dulness  over  the  heart. 
The  dull  area  was  somewhat  irregularly  triangular,  with  the  base 
downward.  This  dulness  extended  into  the  left  axillary  region. 
The  dull  area  seemed  to  be  displaced  forward  when  the  patient 
turned  on  the  right  side.  The  cardiac  sounds  and  impulse  were 
quite  distinct  in  front,  and  a  friction  sound  was  heard  at  the  base 
of  the  heart.  This  was  said  to  be  less  than  on  the  previous  day. 
The  cardiac  sounds  were  heard  posteriorly.  There  were  some 
rales  posteriorly  in  the  left  chest.  The  patient  was  breathing  very 
rapidly,  and  had  a  weak,  frequent  pulse,  but  was  able  to  lie  flat  on 
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her  back  even  before  operation.  The  day  after  operation  she  was 
in  better  condition  than  on  the  day  of  operation,  and  the  cardiac 
dulness,  which  had  been  diminished  by  operation,  was  not  in- 
creased. 

On  March  12,  1904,  at  12.30  p.m.,  it  was  determined  to  make 
another  aspiration,  because  the  pericardial  sac  had  evidently 
refilled.  A  puncture  was  made  with  the  Roberts  trocar  in  the  fifth 
interspace,  two  and  three-quarter  inches  to  the  left  of  ihe  middle 
line  of  the  sternum.  The  aspirator  pump  was  attached,  but  nothing 
was  obtained,  except  a  very  few  drops  of  bloody  fluid.  The  trocar 
was  then  withdrawn  and  found  to  be  plugged.  A  second 
puncture  was  then  made  in  the  same  interspace,  three  and  three- 
quarter  inches  from  the  mid-line  of  the  sternum.  The  puncture, 
made  a  few  days  previously,  had  been  made,  in  the  interspace  above, 
three  and  a  half  inches  from  the  mid-line  of  the  sternum  and  throu2li 
the  lower  portion  of  the  breast  gland.  The  second  puncture,  made 
to-day,  obtained  by  aspiration  four  and  one-half  fluidounces  of 
dark-bloody  fluid.  The  fluid  was  much  darker  than  that  obtained 
a  few  days  ago,  and  did  not  coagulate  so  quickly  as  that  did,  if  it 
coagulated  at  all.  It  was  thicker  than  the  previously  obtained  fluid. 
The  trocar  moved  with  the  heart  beats  in  both  punctures  to-day, 
but  not  so  vigorously  as  it  did  on  the  former  occasion.  At  the  last 
puncture  the  trocar  was  buried  in  the  tissues  about  9  cm.  The 
hand  of  the  operator  received  the  impression  that  the  point  was  in 
a  large  cavity.  At  the  first  puncture  the  end  seemed  not  to  enter 
a  large  cavity,  but  to  strike  against  some  solid  body  within  the 
chest.  An  increased  resonance  was  obtained  by  percussion  of  the 
precordial  region  after  the  operation.  The  patient  died  early  the 
next(?)  morning. 

The  autopsy  showed  the  pericardial  cavity  nearly  free  from  fluid ; 
the  heart  was  covered  with  shaggy  lymph,  particularly  about  its 
base,  and  there  were  adhesions  between  the  heart  and  pericardium. 
The  punctures  in  the  chest  wall  were  in  the  fourth  and  fifth  inter- 
spaces, and  the  first  puncture  made  on  the  second  day  scraped  or 
went  through  the  edge  of  the  costal  cartilage  above  the  space. 

Upon  the  front  of  the  heart  was  a  small  ecchymosis  without 
apparent  wound  that  looked  as  if  it  might  have  been  caused  by 
contact  with  the  end  of  the  trocar.  This  fact  could  not  be  definitely 
confirmed,  as  the  point  of  ecchymosis  was  not  very  marked.  There 
was  a  considerable  amount  of  fluid  in  the  left  pleural  cavity,  and  a 
condition  of  pleuropneumonia.  There  was  some  congestion  and 
consolidation  of  the  right  lung. 

Case  II. — Colored  man,  aged  thirty-one  years,  in  the  Polyclinic 
Hospital  under  Dr.  Riesman.  Admitted  on  March  22,  1904;  died 
on  March  28,  1904. 

On  March  24, 1904,  at  11  p.m.,  I  found  an  enlarged  area  of  cardiac 
dulness,  and  valvular  murmurs  present  and  easily  heard.     The 
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apex  beat  was  seen  and  felt  under  the  left  nipple.  I  did  not  believe 
there  was  much  fluid  in  the  pericardium,  though  the  dulness 
extended  to  the  right  of  the  sternum.  Heart  was  supposed  to 
be  enlarged.  Some  dulness  of  the  right  chest  existed  posteriorly, 
with  some  harsh  breathing.  At  the  right  base  posteriorly  there 
was  heard  what  seemed  like  pleural  friction,  but  I  was  uncertain 
whether  it  was  not  rales.  Left  chest  posteriorly  showed  some 
dulness.  The  question  in  my  mind  was  whether  the  pulmonary 
congestion  was  secondary  to  the  heart  lesion,  or  whether  the  old 
cardiac  valvular  disease  had  the  pulmonary  condition  added  to  it 
and  was  causing  weak  pulse  (130?),  rapid  respiration,  and  sweating, 
and  dyspn'iea.  The  man  was  not  sitting  up  to  breathe.  I  decided 
that  there  was  not  enough  fluid  in  the  pericardium  to  justify  tap- 
ping. I  had  not  the  benefit  of  Dr.  Riesman's  presence  to  aid  me 
in  the  diagnosis. 

Dr.  Riesman  sent  word  on  March  25th  that  he  thought  tapping 
was  desirable,  but  could  not  stay  to  the  operation.  I  saw  the  patient 
and  found  the  condition  to  be  about  as  the  day  before,  but  more 
dulness  in  the  cardiac  area  appeared  to  be  present.  I  tapped  in  the 
fourth  right  interspace  close  to  the  sternum  with  Roberts'  aspirating 
trocar,  not  attached  to  vacuum  until  after  insertion.  Three 
fluidrachms  of  slightly  reddish  fluid  were  obtained.  The  trocar 
did  not  move  with  the  heart,  but  with  respiration. 

I  then  punctured  in  the  fifth  left  interspace  directly  over  the  apex 
beat  about  one  and  one-half  inches  below  the  nipple,  as  it  seemed 
desirable  to  be  sure  there  was  no  large  effusion  overlooked.  The 
end  of  the  trocar  seemed  to  strike  the  heart  and  perhaps  to  be 
embedded  in  the  heart  muscle,  because  it  moved  with  such  vigor 
with  the  heart  beats.  No  fluid,  except  a  few  drops  of  blood,  escaped. 
The  pump  brought  very  little  fluid,  and,  after  repeated  attempts  to 
get  fluid,  the  instrument  was  withdrawn.  Attempts  were  made  to 
obtain  fluid  by  altering  the  position  of  the  end  of  the  cannula,  but 
none  was  obtained.  The  end  did  not  feel  to  be  free  in  a  cavity 
of  any  size.  The  end  of  the  cannula  contained  blood  clot,  and 
there  was  a  free  flow  of  blood  from  the  wound  until  it  was  closed 
with  cotton  and  collodion.  The  patient  at  one  time  complained  of 
severe  pain,  and  it  was  then  that  the  operator  felt  that  the  heart 
had  been  wounded. 

The  next  day  the  patient  seemed  better;  the  pulse  was  stronger, 
and  it  was  thought  that  the  area  of  cardiac  dulness  on  the  right  of 
the  sternum  was  less. 

Patient  died  on  March  28th.  Autopsy  showed  no  pleural  effusion ; 
no  fluid  in  pericardium,  but  marked  amount  of  lymph  in  pericar- 
dium. The  heart  was  greatly  hypertrophied.  No  mark  was  found 
of  wound  of  heart,  but  this  would  probably  have  been  concealed 
by  lymph  deposits. 
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CANCER  OF  THE  PANCREAS  AND  GLYCOSURIA. 

an  histological  study  of  the  changes  in  the  islands  of 
langerhans. 

;By  Richard  M.  Pearce,  M.D., 

[dIRECTOK  of  the  bender  laboratory,   ALBANY,   N.  Y. 

This  investigation  was  undertaken  for  the  purpose  of  deter- 
mining what  relation,  if  any,  the  islands  of  Langerhans  may  have 
to  the  glycosuria  occasionally  seen  in  connection  with  cancer  of  the 
pancreas.  That  pathological  changes  in  these  structures  are  fre- 
quently associated  with  diabetes  has  been  satisfactorily  demon- 
strated by  the  investigations  of  Opie^  and  others,  and  has  led  to  a 
more  definite  knowledge  of  a  form  of  diabetes  which  may  properly 
be  called  pancreatic  diabetes.  No  attempt  has  been  made  on  the 
other  hand,  as  far  as  I  am  aware,  to  demonstrate  the  presence  of 
similar  changes  in  connection  with  the  glycosuria  occasionally 
associated  with  cancer  of  the  pancreas.  That  some  of  these  changes 
— ^hyaline  degeneration,  chronic  interacinar  pancreatitis  involving 
the  islands,  and,  according  to  a  few  investigators,  diminution  in  the 
number  of  the  islands — might  result  from  the  involvement  of  the 
organ  by  cancer  is  evident  from  our  knowledge  of  the  secondary 
lesions  frequently  accompanying  such  invasion.  It  is  well  known 
that  duct  obstruction,  frequently  the  result  of  cancer  of  the  head 
of  the  pancreas,  readily  causes  a  chronic  pancreatitis;  and  it  is 
possible  also  that  the  destruction  of  a  large  portion  of  the  pancreas 
parenchyma  by  the  new-growth  may  destroy  the  islands  to  such 
an  extent  that  they  are  no  longer  equal  to  the  demands  made  upon 
them. 

On  the  other  hand  we  have  no  adequate  explanation  of  those 
cases  in  which,  though  the  pancreas  is  extensively  or  completely 
replaced  by  the  new-growth,  diabetes  does  not  exist.  Such  com- 
plete destruction,  as  in  the  cases  reported  by  Litten^  and  v.  Hanse- 
mann,^  is  analogous  to  the  extirpation  experiments  by  v.  Mering 
and  Minkowski,^  but  the  absence  of  glycosuria  is  opposed  to  their 
results.  V.  Hansemann  has  attempted  to  explain  the  discrepancy 
by  assuming  that  in  primary  cancer  of  the  pancreas  the  tumor 
cells  originating  from  pancreas  parenchyma  inherit  the  function 
of  internal  secretion  peculiar  to  the  normal  cell.  This  explanation, 
however,  is  entirely  hypothetical,  and  in  the  light  of  our  present 
knowledge  of  pancreatic  diabetes  loses  its  force  unless  we  assume 
that  all  primary  cancers  of  the  pancreas  arise  from  the  islands  of 
Langerhans,  which,  despite  the  recent  publication  of  Fabozzi^  sup- 
porting such  origin  appears  most  improbable.  If  our  newer  theories 
concerning  the  relation  of  the  islands  to  carbohydrate  metabolism 
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are  firmly  grounded  we  would  expect  to  find  evidence  of  the  per- 
sistence of  the  islands  in  such  cases.  With  these  various  possi- 
bilities in  mind,  I  have  made  a  careful  histological  study  of  30 
cases  of  cancer  of  the  pancreas,  in  3  of  which  glycosuria  was  present. 

The  Hterature  offers  but  scanty  information  concerning  the  fre- 
quency with  which  glycosuria  occurs  in  connection  with  cancer  of 
the  pancreas.  Such  cases  are  not  uncommonly  reported,  but  with- 
out reference  to  the  frequency  of  cases  not  complicated  by  glyco- 
suria. From  a  hasty  review  of  the  subject  I  believe  the  proportion 
(1  in  10)  shown  by  my  cases  to  be  high.  We  have,  however,  definite 
information  concerning  the  reverse  condition;  that  is,  the  frequency 
of  cancer  of  the  pancreas  in  connection  with  all  forms  of  diabetes. 
In  Oser's*  series  of  188  cases  of  diabetes,  cancer  occurred  in  24; 
in  Williamson's'  series  of  23,  once;  and  in  139  cases  reported  by 
Windle,®  in  3.  v.  Hansemann's®  tabulation  of  72  cases  of  diabetes 
with  pancreatic  lesion  contains  5  cases  of  cancer.  I  have  examined 
many  of  the  original  descriptions  of  the  cases  quoted  in  these  series, 
with  the  object  of  determining  if  any  peculiar  macroscopic  or 
microscopic  conditions  existed.  The  task  has  been  most  unsatis- 
factory, for  many  of  the  reports  are  of  a  clinical  nature  and  gross 
and  histological  descriptions  are  meagre  or  entirely  lacking.  This 
analysis,  however,  confirms  the  well-known  clinical  fact  that  in  the 
majority  of  cases  the  new-growth  is  in  the  head  of  the  pancreas 
and  by  duct  obstruction  causes  an  atrophy  (chronic  pancreatitis?) 
of  the  distal  portion  of  the  organ.  This  point  is  especially  empha- 
sized by  V.  Hansemann,  Dieckhoff,^"  and  Windle. 

The  material  upon  which  this  study  is  based  consists  of  the  tis- 
sues from  30  cases  of  cancer  selected  from  a  group  of  35  examples 
of  new-growth  in  the  pancreas.  As  the  material  has  been  gathered 
from  different  sources,  often  from  routine  collections  of  autopsy 
material,  it  has  not  always  been  possible  to  procure  tissues  from 
the  different  portions  of  the  uninvolved  pancreas  as  well  as  from 
the  cancerous  portion,  nor  for  the  same  reason  have  essential  data 
concerning  clinical  history  and  pathology  been  available  in  all 
cases.*  Thus  while  all  cases  have  been  utiUzed  in  the  study  of  the 
histological  changes  but  21  have  been  available,  on  account  of 
incomplete  examination  of  the  urine,  in  arriving  at  conclusions 
concerning  the  occurrence  of  glycosuria.  The  30  cancers  studied 
may  be  classified  as  follows:  primary  in  the  head  of  the  pancreas, 
9;  in  other  portions  of  the  organ,  4;  secondary  to  gall-bladder  or 
ducts,  5;  to  stomach,  8;  to  breast,  1;  and  to  uterus,  1.  Glycosuria 
occurred  in  but  3  cases,  in  2  of  which  the  tumor  was  primary  in 

*  I  take  this  opportunity  to  acknowledge  my  indebtedness  to  Prof.  F.  Marchand,  of  Leipzig; 
Dr.  Lndwig  Hektoen,  of  Chicago;  Dr.  F.  B.  Mallory,  of  Boston;  Dr.  James  Ewlng,  of  New  York; 
Dr.  George  Blamer,  formerly  of  Albany;  Dr.  W.  G.  MacCallum,  of  Baltimore;  Dr.  W.  T.  Long- 
cope,  of  Philadelphia,  and  Dr.  M.  Herzog,  of  Chicago,  who  have  kindly  placed  material  at  my 
disposal. 


480    pearce:  cancer  of  the  pancreas  and  glycosuria. 

the  head  of  the  pancreas;  concerning  the  third,  no  clinical  or  patho- 
logical notes  were  available. 

The  results  of  the  histological  examination,  especially  as  con- 
cerns the  islands  of  Langerhans,  are  more  readily  described  under 
the  following  headings:  changes  in  (a)  the  immediate  neighbor- 
hood of  the  new-growth,  (6)  at  a  distance  from  the  tumor,  (c)  in 
cases  with  extensive  involvement,  but  no  glycosuria,  and  (d)  in  cases 
accompanied  by  glycosuria. 

(a)  The  important  changes  at  the  edge  of  the  advancing  cancer 
are  the  persistence  and  increase  in  size  of  the  islands  of  Langerhans. 
While  the  glandular  elements  are  invaded  and  replaced  by  the  new- 
growth  and  the  newly  formed  connective  tissue,  the  islands  remain 
unaltered  in  the  midst  of  the  stroma  and  occasionally  are  even 
enclosed  by  a  mass  of  tumor  cells.  Not  only  is  this  true  of  the  edge 
of  the  tumor,  but  in  well-infiltrated  parts,  the  islands  may  be  seen 
in  the  stroma  without  remnants  of  acini.  The  increase  in  size  of 
some  of  these  structures  is  four  to  five  times  that  of  the  normal 
islands.  These  giant  islands  are  typical  in  structure  and  readily 
distinguished  from  small  alveoli  of  cancer  cells.  They  represent 
a  true  hypertrophy  of  the  islands  and  not  altered  pancreas  acini. 

(b)  The  changes  at  a  distance  from  the  tumor  depend  apparently 
upon  the  location  and  size  of  the  tumor.  With  a  cancer  of  the  head 
of  the  pancreas  causing  pressure  upon  the  duct  a  chronic  interstitial 
pancreatitis  of  severe  grade  always  existed,  which,  with  the  excep- 
tion of  one  case  to  be  described  later,  was  always  of  the  interlobular 
type.  The  islands  persist  in  the  midst  of  dense  connective  tissue 
and  are  not  invaded  by  it.  This  condition  has  been  observed  by 
Opie  in  several  similar  cases  without  glycosuria.  A  tumor  at  the 
head  of  the  pancreas  not  obstructing  the  duct  does  not  cause  chronic 
interstitial  changes.  Small  tumors  of  any  portion  of  the  pancreas 
are  unaccompanied  by  changes  in  the  islands  of  the  normal  portion 
of  the  organ;  on  the  other  hand,  if  the  new-growth  is  of  considerable 
size,  definite  hypertrophy  of  these  structures  is  apparent. 

(c)  But  two  cases  of  diffuse  involvement  of  the  organ  occurred 
in  this  series;  in  neither  was  glycosuria  present.  These  are,  how- 
ever, not  analogous  to  those  discussed  by  Hansemann,  for  areas 
of  normal  pancreas  could  be  found  here  and  there,  lying  in  the 
midst  of  the  new-growth.  In  such  areas  were  large  islands  several 
times  the  normal  size. 

(d)  Three  cases  of  cancer  of  the  pancreas  accompanied  by  glyco- 
suria are  included  in  this  series.  One  of  these  could  not  be  utilized 
in  the  present  study  because  of  lack  of  data;  the  gross  description 
of  the  pancreas  not  being  available  and  the  histological  study  incom- 
plete, inasmuch  as  only  the  tumor  had  been  preserved  and  a  study 
of  the  uninvolved  portion  of  the  pancreas  was  therefore  impossible. 
The  second  case,  a  primary  cancer  of  the  pancreas  involving  the 
head  only  and   accompanied  by  a  slight  intermittent  glycosuria 
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with  free  fat  in  the  stools,  showed  no  changes  in  the  uninvolved 
portion  of  the  organ.  The  islands  were  few  in  number  and  the 
increase  in  size  usually  seen  in  the  immediate  vicinity  of  the  new- 
growth  was  not  evident.  The  third  case  was  one  of  cancer  of  the 
pancreas  with  advanced  chronic  pancreatitis  of  the  interacinar 
type.  Sugar  had  been  present  in  the  urine  for  several  months 
before  death.  The  entire  length  of  the  pancreas  was  15  cm.;  the 
roximal  5  cm.  occupied  by  the  tumor,  the  remainder  of  the  organ 
trophied  and  indurated.  Histological  examination  revealed  a 
severe  grade  of  chronic  pancreatitis  with  small,  scattered  groups 
of  more  or  less  altered  acini.  Within  these,  smaller  strands  of  con- 
nective tissue  had  penetrated,  involving  to  a  varying  extent  the 
islands  of  Langerhans. 

While  it  is  impossible  to  draw  any  definite  conclusions  from  such  a 
small  number  of  cases  these  observations  are  very  suggestive  and 
offer  some  support  of  the  newer  ideas  concerning  the  anatomy  and 
physiology  of  the  islands.  The  persistence  of  the  islands  in  the 
midst  of  the  tumor  stroma  supports  the  theory  of  anatomical  inde- 
pendence; an  independence  which  I  have  recently  definitely  demon- 
strated by  a  study  of  their  development."  This  persistence  is 
analogous  to  that  described  by  Schlesinger,"  Opie,  Condon, ^^  and 
Pearce"  in  congenital  syphilitic  pancreatitis,  and  by  Opie  in  various 
other  sclerotic  conditions  of  the  organ.  The  increase  in  size  of 
the  islands  suggests  a  purposeful  enlargement  due  to  increased 
function,  and  therefore  of  the  nature  of  a  compensatory  hy- 
pertrophy. A  similar  hypertrophy  of  these  structures  has  been 
described  by  Warthin^^  and  by  Ohlmacher^^  in  connection  with 
cancer  of  the  liver,  and  is  considered  by  them  also  to  be  compen- 
satory in  nature,  compensating,  however,  for  the  lost  or  limited 
liver  function.  The  livers  of  my  cases  have  not  been  available  in 
all  instances  for  histological  examination,  and  I  have  not  there- 
fore been  able  to  arrive  at  any  conclusion  concerning  the  relation 
of  enlarged  islands  to  lesions  of  that  organ.  It  is  possible  that  a 
relation  of  a  compensatory  nature  may  exist  between  the  carbo- 
hydrate metabolism  of  the  liver  and  the  islands  of  Langerhans; 
but  the  hypertrophy  of  the  latter  structures  when  associated  with 
cancer  of  the  pancreas  is,  I  believe,  an  attempt  to  compensate  for 
the  function  of  the  lost  islands. 

The  cases  of  diffuse  cancer  of  the  pancreas  without  glycosuria  can 
be  explained  only  on  the  supposition  that  the  amount  of  normal 
pancreas  remaining  is  sufficient  to  furnish  the  secretion  necessary 
to  carbohydrate  metabolism,  v.  Mering  and  Minkowski  found  in 
their  extirpation  experiments  that  if  one-fourth  to  one-fifth  of  the 
pancreas  remained,  diabetes  did  not  result;  a  destruction  of  the 
pancreas  by  cancer  we  may  consider  analogous  to  partial  extirpa- 
tion. In  both  of  my  cases  of  diffuse  cancer  small  areas  of  pan- 
creas containing  islands  could  be  found  in  the  midst  of  the  new- 
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growth  in  a  suflBcient  amount  to  correspond  to  the  unextirpated 
fifth.  In  this  connection  the  possibility  of  an  accessory  pancreas 
(Thorel,"  Sweet* ^)  or  other  glands  maintaining  the  balance  of 
function  must  also  be  considered,  v.  Hansemann's  explanation 
of  the  absence  of  glycosuria  is  not  applicable  unless  we  assume 
that  all  cancers  of  the  pancreas  arise  from  the  cells  of  the  islands 
of  Langerhans. 

Finally,  we  have  the  cases  with  glycosuria.  In  one 'of  these  a 
true  diabetes  existed ;  in  the  other  an  intermittent  glycosuria.  The 
first  is  readily  explained  by  the  presence  of  an  interacinar  pancrea- 
titis with  involvement  of  the  islands,  a  type  of  pancreatitis  originally 
described  by  Opie  in  connection  with  diabetes  and  since  observed 
by  many  investigators.  It  therefore  appears  that  while  cancer  of 
the  head  of  the  organ  with  duct  obstruction  may  frequently  cause 
a  chronic  pancreatitis,  glycosuria  does  not  result  unless  the  inter- 
acinar form  with  involvement  of  the  islands  develops.  This  natu- 
rally brings  cancer  diabetes  into  a  common  relation  with  pancreatic 
diabetes  in  general. 

The  case  of  intermittent  glycosuria  brings  up  the  vexed  question 
of  alimentary  glycosuria.  It  is  well  known  '  hat  a  normal  individual 
may  digest  without  disturbance  from  150  to  250  grams  of  sugar, 
but  that  an  increase  over  this  amount  may  lead  to  temporary  excre- 
tion of  glucose  in  the  urine.  This  excretion  due  to  hyperglycsemia 
is  the  inevitable  result  of  a  sudden  flooding  of  the  circulation  with 
an  amount  of  glucose  beyond  that  which  the  body  is  able  at  once 
to  consume.  On  the  other  hand,  in  a  number  of  abnormal  condi- 
tions where  there  is  no  actual  diabetes,  an  alimentary  glycosuria 
may  be  produced  by  an  amount  of  sugar  which  in  the  economy  of 
the  normal  individual  is  easily  consumed.  Among  the  prominent 
conditions  in  which  this  occurs  may  be  mentioned  neuroses,  trau- 
matic or  otherwise,  organic  nervous  diseases,  alcoholism,  infectious 
diseases,  exophthalmic  goitre,  hepatic  and  pancreatic  disease.  Is 
it  not  possible  that  this  temporary  excretion  of  sugar  is  due  to  some 
transient  disturbance  of  the  function  of  the  islands  brought  about 
by  Avascular  disturbances  of  the  islands  or  by  some  toxic  substance, 
perhaps  of  the  nature  of  an  autotoxin,  affecting  the  secretion  of 
these  structures  or  temporarily  throwing  them  out  of  function?  In 
a  destructive  disease  of  the  pancreas,  as  cancer,  a  certain  number 
of  the  islands  are  necessarily  destroyed;  the  remainder,  however, 
may  be  sufficient  under  normal  circumstances  to  furnish  the 
necessary  secretion,  whatever  it  may  be,  essential  to  carbohydrate 
metabolism;  but  if  overtaxed  by  an  unusual  injection  of  glucose, 
hyperglycsemia  and  a  consequent  glycosuria  might  result.  This 
explanation  has  occurred  to  me  in  connection  with  my  case  of 
cancer  accompanied  by  intermittent  glycosuria;  and  that  it  is  not 
entirely  hypothetical  is  indicated  by  the  observations  of  Ssobolew," 
confirmed  by  Herzog,^*'  that  in  some  cases  of  permanent  diabetes  the 
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pancreas  exhibits  a  great  diminution  in  the  number  of  islands  and 
in  some  cases  an  entire  disappearance.  This  deficiency,  however, 
is  far  from  proven,  and  in  mentioning  it  I  do  not  wish  to  be  placed 
in  the  position  of  advocating  a  pancreatic  origin  for  all  forms  of 
diabetes. 

Conclusions. — We  have  a  definite  basis  for  ascribing  a  certain 
portion  of  the  cases  of  diabetes  to  lesions  of  the  pancreas  and  ulti- 
mately to  lesions  of  the  islands  of  Langerhans.  As  a  result  of  the 
study  here  briefly  outlined  we  can,  I  believe,  include  the  permanent 
diabetes  of  cancer  of  the  pancreas  in  this  group.  Further  observa- 
tion must  be  made  before  the  intermittent  glycosuria  can  be  at- 
tributed to  destruction  of  large  numbers  of  islands.  The  absence  of 
diabetes  in  cases  of  extensive  involvement  of  the  pancreas  would 
appear  to  be  due  to  the  survival  of  small  fragments  of  pancreas, 
including  a  number  of  islands  sufficient  to  carry  on  their  peculiar 
function.  The  persistence  of  the  islands  under  the  adverse  con- 
ditions described  supports  the  observations  heretofore  made  con- 
cerning their  anatomical  independence,  while  their  enlargement, 
suggesting  as  it  does  a  compensatory  hypertrophy,  is  corroborative 
of  the  theory  that  they  have  an  independent  special  function. 
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ASCARIDES    IN   THE    BILE-DUCTS  SIMULATING 
GALLSTONE  SEIZURES. 

By  a.  M.  Pond,  M.D., 

OF  WEBSTER   CITY,   IOWA. 

Intestinal  worms  are  not  considered  common  causes  of  biliary 
colic;  they  are,  perhaps,  not  sufficiently  considered  in  this  role,  for 
when  we  remember  that  the  natural  habitat  of  these  parasites  is 
the  small  intestine,  and  that  not  infrequently  do  they  pass  into  the 
common  duct  and  there  effectually  occlude  the  lumen  of  that  canal 
and  completely  obstruct  the  flow  of  bile,  it  is  obvious  that  their 
presence  would  give  rise,  quite  naturally,  to  the  complex  chain  of 
symptoms  noted  in  the  occlusion  of  that  duct  from  other  causes. 

Where  the  natural  current  of  normal  bile  is  not  interfered  with 
it  is  a  sterile  fluid.  This  has  been  proven  experimentally  on  dogs 
by  Netter^  and  confirmed  by  Gilbert  and  Girade,^  and  further 
confirmed  by  Naunyn,^  who  reports  a  case  wherein  the  bile  was 
sterile  two  hours  after  death. 

Bile  has  also  been  regarded  an  antiseptic,  and  to  this  property 
has  been  ascribed  the  function  of  preventing  decomposition  dur- 
ing digestion;  but  this  premise  has  failed  to  receive  sufficient  proof, 
while  on  the  other  hand  it  has  been  proven  that  it  does  not  possess 
any  antiseptic  properties.  In  the  report  of  a  case  of  biliary  fistula 
Mayo-Robson  observed  that  the  absence  of  bile  from  the  intestine 
for  a  period  of  fifteen  months  did  not  lead  to  any  irregular  fermen- 
tation processes,  and  concludes  "that  the  alleged  antiseptic  effect 
of  bile  on  the  feces  is  probably  imaginary."^  Professor  Birch  has 
reached  the  same  conclusion^  after  numerous  cultivation  experi- 
ments. 

So  much,  then,  in  consideration  of  normal  bile  when  its  natural 
current  is  not  impeded. 

In  emphatic  contrast  to  the  researches  noted  above  we  know, 
from  equally  able  investigators,  that  when  the  flow  of  bile  along 
the  ducts  is  for  any  reason  arrested,  micro-organisms  usually  do 
invade  the  gall-bladder,  on  the  hypothesis  that  they  gain  entrance 
either  from  the  blood  or  from  the  intestines. 

Charcot  and  Gombault^  were  the  first  to  demonstrate  this  fact 
by  ligating  the  common  duct  in  dogs;  later  this  was  confirmed 
by  Netter,^  who,  after  an  aseptic  Hgature  of  the  common  duct  in 
dogs,  found  that  both  staphylococcus  and  bacillus  coli  commune 
could  be  cultivated  from  the  stagnant  bile.  Bouchard*  cultivated 
the  bacillus  coli  commune  from  the  bile  of  cases  suffering  with  dis- 
ease of  the  biliary  tract  which  was  of  sufficient  severity  to  produce 
inflammatory  changes  on  the  mucous  lining  of  the  ducts,  thus  oblit- 
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crating  the  lumen  of  the  canal,  and  in  consequence  producing  a 
stagnation  of  the  bile. 

In  answer  to  the  query,  "How  do  these  bacteria  reach  the  gall- 
bladder?" Mayo-Robson^  gives  three  possible  sources,  viz.:  (a) 
through  the  bile-ducts,  or  (6)  from  the  blood,  or  (c)  directly  through 
the  wall  of  the  gall-bladder. 

It  is,  then,  only  in  diseased  conditions  that  these  micro-organisms 
are  present  in  bile,  and  it  seems  that  the  biliary  apparatus  will 
tolerate  a  moderate  degree  of  inflammatory  involvement  and  be 
perfectly  able  to  maintain  its  integrity,  providing  the  flow  of  bile 
is  not  interfered  with,  but  cannot  withstand  the  closure  of  the 
chief  duct  and  resist  the  invasion  of  the  bacteria. 

This  fact,  then,  becomes  the  pivotal  point  which  must  deter- 
mine the  causes  of  gall-bladder  infections.  It  makes  no  difference 
whether  the  bile  current  is  stagnated  by  an  inflammatory  process 
involving  the  duct  to  the  degree  of  occluding  its  patency,  or  whether 
there  is  an  impacted  gallstone  in  the  common  duct,  or  whether  an 
ascaris  has  wandered  from  its  habitat  and  entered  the  common 
duct,  or  the  simple  aseptic  ligature,  experimentally  performed; 
the  result  is  the  same,  the  flow  of  normal  bile  is  prohibited,  and 
bacterial  invasion  is  certain  to  be  a  consequence. 

It  is  not  surprising,  then,  that  the  case  cited  below  was  admitted 
to  the  hospital  and  the  opinion  given  of  probable  impacted  gall- 
stone in  the  common  duct: 

A.  S.,  aged  thirty-four  years,  Austro-Hungarian.  Engaged  in 
railroad  grade  work.  Lives  in  a  temporary  camp  with  other  men 
of  his  class.  Surroundings  very  unhygienic.  Food  improperly 
prepared  and  of  poor  quality. 

April  12,  1904.  Present  History.  Complains  of  pain  in  stomach, 
no  appetite,  tongue  coated  and  foul,  fetid  breath.  Has  had  attacks 
of  severe  colic,  lasting  a  few  hours,  leaving  a  sense  of  soreness  in 
epigastrium.  Temperature,  99°  F.;  pulse,  80;  anxious  facial  ex- 
pression. 

19^^.  Admitted  to  Mercy  Hospital.  Deeply  jaundiced;  mucous 
membranes  of  the  mouth  and  conjunctiva  yellow;  sclerotic  mem- 
branes of  both  eyes  deeply  jaundiced.  Hepatic  area  of  dulness 
much  increased,  border  of  liver  extending  6  cm.  below  costal  arch; 
exceedingly  tender  on  slight  pressure  over  site  of  gall-bladder, 
tumor  evident  between  the  costal  margin  of  ninth  rib  and  umbili- 
cus. Pulse,  60°  F. ;  temperature,  98.4;  respiration  16.  Frontal 
headache,  anorexia,  and  eructations  of  gas.  Constipated.  Urine: 
dark-brown  colored;  specific  gravity,  1028;  reaction,  acid;  chlorides, 
16  per  cent. ;  phosphates,  8  per  cent. ;  sulphates,  8  per  cent. ;  albumin, 
none;  sugar,  none.  Biliary  pigments  distinct  by  Ulzmann's  test. 
Biliary  acids  were  detected  by  Dr.  Oliver's  test,^°  and  estimated 
by  his  standard  table  as  follows:  To  4  c.c.  of  Oliver's  solution  1.25 
c.c.  of  urine  was  added ;  a  very  distinct  milkiness  appeared  at  once. 
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In  the  second  trial  4  c.c.  of  the  test  solution  was  added  to  1  c.c.  of 
urine,  with  prompt  milkiness.  In  the  third  trial  4  c.c.  of  the  test 
solution  was  added  to  0.60  c.c.  of  urine,  resulting  in  no  immediate 
reaction,  but  in  a  short  time  slight  milkiness  occurred.  According 
to  Oliver's  table  of  standards  this  would  indicate  a  percentage 
increase  of  600.  Stool  almost  white,  and  about  the  consistency  of 
putty. 

Patient  was  ordered  a  liquid  diet,  and,  as  was  suggested  by  Mayo- 
Robson,"  he  was  given  calcii  chloridi,  2  grams  three  times  daily, 
to  lessen  the  tendency  to  hemorrhage  during  the  operation.  Calo- 
mel 0.65  every  hour  for  three  doses,  follow  at  once  with  MgSO^, 
15  grams  in  half-glass  of  hot  water. 

20th.  Pulse,  49;  temperature,  97°  F. ;  respirations,  16.  No  bowel 
movements.  Urinated  about  300  c.c.  during  the  night,  highly 
colored.  Pain  quite  severe  in  stomach.  Deep  jaundice;  headache. 
Calomel  0.65  every  hour  for  three  doses,  follow  at  once  with 
MgSO^,  15  grams  in  hot  water.  Calcii  chloridi,  2  grams  three 
times  daily. 

215^.  Pulse,  58;  temperature,  97.8°  F. ;  respirations,  16.  Bowels 
have  not  moved;  urinated  four  times.  Complains  of  headache. 
Deeply  jaundiced.  Pain  constant.  Calomel  reordered  as  above, 
followed  by  MgSO^.  Calcii  chloridi  continued.  Prepared  for 
operation. 

23d.  Pulse,  52 ;  temperature,  98.2°  F. ;  respirations,  16.  No  break- 
fast. Had  four  bowel  movements,  clay  colored,  thin  and  offensive; 
the  second  movement  occurred  at  5  a.m.,  and  was  allowed  to  re- 
main in  the  bed-pan  and  placed  in  the  closet.  The  nurse  reported 
a  long,  brown  body  in  the  evacuation,  and  Dr.  J.  M.  Crowley,  the 
assistant  superintendent  of  the  hospital,  examined  the  evacuation 
and  secured  a  live  ascaris  lumbricoides  28  cm.  long.  On  my  arrival 
at  the  hospital,  Dr.  Crowley  and  I  examined  the  evacuation  for  the 
ovae,  but  none  were  found.  It  was  thought  that  possibly  this  worm 
was  responsible  for  the  symptoms  manifested,  and  operation  was 
postponed.  Santonini,  0.65,  with  calomel,  1.95,  was  ordered  at 
noon,  to  be  repeated  at  9  p.m.,  and  followed  by  Ol.  ricini  30  c.c.  in 
the  morning. 

24th.  Slept  well.  Bowels  moved  four  times  freely,  clay  colored, 
thin;  urine  dark.     Deeply  jaundiced. 

The  subsequent  history  is  not  of  especial  interest.  In  a  few  days 
the  pain  subsided,  the  liver  area  of  dulness  became  normal,  no  pain 
on  pressure  could  be  elicited,  tongue  cleaned,  appetite  returned, 
jaundice  gradually  faded,  and  he  was  discharged  May  5, 1904. 

It  might  be  of  interest  to  note  that,  while  the  patient  began  to 
improve  in  every  way  and  the  appetite  was  fully  restored,  while 
the  bowels  moved  regularly  every  day,  it  was  not  until  the  day 
previous  to  his  discharge  from  the  hospital  that  the  feces  resumed 
their  natural  color,  and  when  the  coloring  of  the  bile  did  appear  in 
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^H  ceding  the    one  of   natural   color  was  as   cream  colored  as  they 

^H  were  when  he  first  entered  the  hospital. 

^H      Mertens^^  has  reported  forty-eight  cases  of  ascarides  in  the  bile- 
"'•       ducts,  but  in  only  five  cases  were  the  symptoms  such  as  would 
suggest  the  presence  of  gallstones,  and  in  but  two  of  these  was  the 
cause  determined  during  life. 

In  his  own  case,  a  woman  of  thirty  years  of  age  was  admitted 
to  a  hospital  following  the  third  attack  of  biliary  colic,  which  began 
with  pain  in  the  gall-bladder  region,  associated  with  vomiting,  and 
followed  by  deep  jaundice;  both  liver  and  spleen  were  increased 
in  size.  The  patient  rapidly  became  emaciated  for  seven  weeks, 
at  the  end  of  which  time  she  passed  two  partially  macerated  round 
worms,  and  she  rapidly  improved  and  ultimately  recovered. 

When  we  consider  that  these  worms  inhabit  the  upper  portion 
of  the  small  intestine,  and  recall  the  migratory  nature  of  the  para- 
site, the  wonder  is  not  that  they  occasionally  wander  into  the  com- 
mon duct,  but  that  they  are  not  found  there  more  frequently  than 
observers  would  lead  us  to  believe. 

Their  presence  in  the  bile-duct  certainly  interferes  with  the 
normal  flow  of  the  bile  and  invites  bacterial  invasion  by  stagnation 
of  that  fluid,  and  I  believe  that  in  the  cases  cited  above  such  an 
infection  occurred,  and  this  premise  is  substantiated  by  the  tardy 
appearance  of  the  bile  in  the  stools.  There  is  no  doubt  but  that 
the  gall-bladder  and  the  bile-ducts  were  infected  and  suffered  inflam- 
matory hypertrophy  sufficient  to  completely  obliterate  the  lumen 
of  the  common  duct,  and  even  after  the  removal  of  the  provoking 
cause  were  slow  to  repair  this  damage  and  functionate  normally. 
The  pain  symptom  further  emphasizes  the  truth  of  this  statement. 
Kehr"  states  that  pain  in  gallstone  disease  is  not  due,  as  is  com- 
monly supposed,  to  the  pressure  of  a  hard  substance  held  in  a  soft 
raucous-membrane  tract,  either  in  the  cyst  or  the  ducts;  the  mere 
presence  of  stone  in  these  passages  may  interfere  with  the  normal 
currents  of  the  bile,  and  that  bacterial  invasion  which  follows 
this  impeded  current  invade  the  gall-bladder  and  its  ducts.  The 
result  of  this  inflammation  is  the  softening  of  the  mucous  mem- 
brane of  the  gall-bladder  and  the  ducts,  and  the  transudation  of 
serous  or  purulent  fluid  into  these  hollow  organs;  at  first  the  transu- 
dation takes  place  by  reason  of  the  increased  circulation  attracted 
to  this  site  by  the  bacterial  invasion  of  the  coats  of  either  the  gall- 
bladder or  the  ducts,  and  when  first  poured  out  is  a  serous  fluid; 
later,  as  the  bacterial  invasion  increases,  this  serous  fluid  is  readily 
converted  into  a  purulent  fluid. 

In  either  case  the  gall-bladder  and  its  appendages  are  distended, 
and  the  nerve  endings  throughout  its  surface  are  put  upon  the 
stretch  and  dragged  upon,  and  this  gives  the  symptoms  of  pain, 
and  is  solely  excited  by  the  distention  of  the  walls  of  the  gall- 
bladder and  ducts. 
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It  is  not  the  character  of  the  fluid  in  those  hollow  organs  that 
determines  the  pain,  but  the  fact  that  any  fluid  has  produced  dis- 
tention suflficient  to  violate  the  nerve  endings. 

Kehr"  mentions  a  simple  interesting  experiment  in  proof  of  this 
statement:  following  an  operation  on  the  gall-bladder  where  there 
is  a  fistula  established,  inject  into  the  gall-bladder  physiological 
salt  solution ;  the  moment  distention  occurs,  complaint  will  be  made 
by  the  patient  of  severe  cramp  in  the  stomach. 

The  jaundice  of  the  case  was  very  pronounced ;  all  visible  tissues 
were  deeply  stained;  the  skin  was  dry  and  harsh.  This  color 
appeared  quite  abruptly,  following  shortly  after  my  first  examina- 
tion on  April  12th,  and  was  of  the  same  deep  color  that  was  so 
characteristic  a  feature  until  the  passage  of  the  worm  on  April  23d ; 
after  this  the  color  gradually  faded. 

It  seems  that  these  round  worms  are  very  commonly  found  in 
autopsies  upon  laborers  of  this  class,  especially  among  the  Italian. 
Dr.  F.  F.  Agnew,  formerly  of  Blockley  Hospital,  Philadelphia, 
stated  to  me  in  a  conversation  recently  that  in  a  number  of  autop- 
sies during  his  service  he  cannot  recall  an  instance  when  these  worms 
were  not  found  in  this  class  of  laborers.  Thus  it  would  seem  that 
the  mode  of  living  and  the  sanitary  surroundings  had  a  determining 
influence. 

The  hospital  record  shows  that  this  patient  complained  bitterly 
of  pain,  and  was  not  able  to  sleep  well  from  the  date  of  his  admis- 
sion, April  19th,  until  the  date  on  which  he  passed  the  worm,  April 
23d.  After  that  date  his  appetite  improved  and  he  slept  well,  and 
when  seen  he  would  make  deep  pressure  over  the  former  site  of  his 
pain,  which  was  a  little  to  the  right  of  the  epigastric  median  line, 
and  say  in  English,  "No  pain,"  and  shake  his  head  vigorously  to 
emphasize  the  statement. 

There  were  no  special  symptoms  that  might  lead  one  to  suspect 
the  presence  of  ascarides;  the  clinical  picture  was  purely  one  of 
biliary  colic,  and,  combined  with  the  quickly  developing  jaundice 
and  the  continued  pain,  presented  a  typical  case  of  obstruction  of 
bile  from  whatever  cause. 
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ACUTE  PRIMARY  CHOLECYSTITIS,  WITH  A  REPORT  OF 

FOUR  CASES. 

By  John  G.  Sheldon.  M.D„ 

OP   TELLtTRIDE,    COLORADO. 

PoTAiN,^  in  1882,  and  Courvoisier,^  in  1890,  described  acute 
cholecystitis  as  a  rare  but  rapidly  fatal  disease.  In  1898  Richard- 
son^ published  an  article  that  should  have  convinced  every  prac- 
titioner that  acute  inflammation  of  the  gall-bladder  occurs  not  only 
as  a  complication  of  gallstones,  or  secondary  to  other  diseases,  but 
also  as  a  primary  and  serious  affection  characterized  by  signs  and 
symptoms  that  correspond  to  the  extent  and  intensity  of  the  patho- 
logical changes.  I  beUeve  that  most  medical  men  are  rather  doubt- 
ful as  to  the  occurrence  of  acute  primary  cholecystitis,  and  many 
still  believe  in  such  statements  as  the  following:  "Acute  empy- 
ema, or  gangrene  of  the  gall-bladder,  is  associated  with  gallstones  in 
74  per  cent,  of  the  cases.  In  the  remainder  it  occurs  in  zymotic 
diseases,  as  typhus  fever,  variola,"^  etc.  The  time  has  come  when 
we  should  discard  such  statements.  We  should  know  that  acute 
primary  cholecystitis  does  occur,  that  it  can  be  diagnosticated, 
and  that  in  most  cases  it  can  be  treated  successfully. 

In  this  paper  I  shall  discuss  only  cases  of  acute  inflammation  of 
the  gall-bladder  in  which  gallstones  were  not  found,  and  in  which  the 
condition  could  not  be  considered  secondary  to  any  other  disease. 

Case  I.  Sudden  onset;  chill;  biliary  colic;  history  of  two  pri- 
mary attacks;  operation;  cholecystitis  found;  many  adhesions;  no 
gallstones;  chronic  appendicitis;  recovery. — Joseph  B.,  a  miner 
aged  twenty-nine  years,  was  seized  with  a  violent  chill.  This 
occurred  about  midnight.  Shortly  afterward  he  began  to  suffer 
from  violent  paroxysmal  pain  in  the  abdomen.  He  vomited  and 
the  pain  disappeared.  In  a  few  minutes  the  colic  returned.  The 
pain  was  very  severe,  was  most  intense  in  the  pit  of  the  stomach, 
and  radiated  to  the  right  scapular  region.  Between  midnight  and 
4  A.M.  he  had  six  paroxysms  of  pain.  Examination  (4  a.m.,  June 
16,  1901)  was  as  follows:  The  patient  was  in  shock.  Pulse  rate, 
110.  There  was  no  fever.  His  tongue  was  coated.  The  pupils 
were  slightly  dilated,  but  reacted  normally.  There  was  no  jaundice. 
Examination  of  the  heart  and  lungs  was  negative.  The  abdomen 
was  slightly  distended  and  was  tender.  The  region  of  the  gall- 
bladder was  extremely  tender.  The  right  rectus  was  more  tense 
than  was  the  left.  The  remainder  of  the  examination  was  negative. 
I  washed  out  his  stomach  and  gave  him  three-eighths  of  a  grain  of 
morphine  and  one-one-hundred-and-fiftieth  of  a  grain  of  atropine 
hypodermically. 
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Previous  History.  The  patient  had  measles  when  a  child.  He 
had  never  suffered  from  typhoid,  variola,  or  pneumonia.  Two  years 
previously  he  was  ill  for  one  week  with  an  attack  similar  to  the  pres- 
ent sickness.  During  this  illness  the  pains  were  very  severe,  and  he 
thought  he  had  fever.  Eight  months  ago  he  suffered  from  an 
illness  that  confined  him  to  his  bed  for  two  weeks.  The  pain  at 
this  time  was  severe,  and  was  paroxysmal  for  five  days.  Then 
it  became  continuous  and  gradually  subsided  at  the  end  of  two 
weeks.  The  region  of  the  gall-bladder  was  tender  for  four  weeks 
following  this  illness.     The  patient  had  never  been  jaundiced. 

Operation.  The  morphine  gave  very  little  relief.  The  parox- 
ysms of  pain  continued.  At  8  a.m.  his  temperature  was  101°,  and 
his  pulse  rate  110.  The  patient  was  etherized  at  9  a.m.  After 
anaesthesia  was  complete  I  was  unable  to  feel  the  gall-bladder  or  to 
determine  that  the  liver  was  enlarged.  An  incision  was  made 
along  the  outer  border  of  the  right  rectus  muscle,  extending  from 
the  costal  arch  downward.  The  omentum,  colon,  and  gall-bladder 
were  firmly  matted  together.  I  freed  the  gall-bladder  and  found 
that  it  was  slightly  enlarged,  was  very  tense,  and  of  a  very  dark  color. 
I  then  brought  the  appendix  into  the  wound.  It  showed  evidences 
of  chronic  inflammation.  After  removing  the  appendix  the  gall- 
bladder was  surrounded  with  gauze,  aspirated,  sutured  to  the 
transversalis  fascia,  and  opened.  It  contained  very  dark  and  thick 
bile.  The  mucosa  of  the  gall-bladder  was  oedematous  and  injected. 
No  gallstones  were  found. 

The  patient  made  an  uneventful  recovery.  The  drainage  was 
profuse,  but  contained  no  stones.  The  temperature  and  pulse 
rate  became  normal  on  the  fourth  day.  The  fistula  was  closed 
at  the  end  of  six  weeks,  and  the  patient  has  been  well  since  that 
time. 

A  smear  from  the  gall-bladder  contents  showed  the  presence  of  a 
short  bacillus  that  stained  well  with  methylene  blue. 

Case  II.  Chill;  colic;  high  temperature  and  pulse  rate;  local 
tenderness  over  the  gall-bladder;  operation;  gall-bladder  enlarged, 
tense,  and  showed  beginning  gangrene  in  one  place;  cholecystostomy ; 
no  stones  found;  recovery. — George  T.,  aged  twenty-four  years,  was 
seized  suddenly  with  severe  abdominal  pain.  The  pain  was  parox- 
ysmal, was  located  in  the  epigastrium,  and  did  not  radiate.  He 
vomited  twice.  He  had  a  severe  chill,  but  cannot  remember  when 
this  occurred.  He  is  of  the  opinion  that  the  chill  preceded  the 
pain.  I  saw  him,  with  Dr.  B.  B.  SUck,  of  Ridgway,  Colorado, 
twelve  hours  after  the  onset  of  his  trouble.  At  this  time  his  tem- 
perature was  104°  and  his  pulse  rate  146.  The  pain  had  ceased. 
The  region  of  the  gall-bladder  was  sensitive  on  deep  pressure.  The 
right  rectus  muscle  was  rigid.  The  gall-bladder  could  not  be  pal- 
pated. Dr.  Slick  told  me  that  the  paroxysms  of  pain  were  very 
severe  for  ten  hours  and  that  one-({uarter  of  a  grain  of  morphine 
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hypodermically  had  no  effect  on  them.  The  patient's  previous 
history  showed  that  he  had  never  been  sick  before. 

Operation.  I^cal  anaesthesia  was  used.  The  gall-bladder  was 
exposed  through  a  vertical  incision.  It  was  enlarged  and  dis- 
tended. The  fundus  showed  an  area  of  beginning  gangrene.  The 
gall-bladder  was  aspirated,  sutured  to  the  trans versalis  fascia,  and 
opened.  The  organ  was  sufficiently  enlarged  so  that  it  could  be 
brought  far  enough  into  the  wound  to  suture  beyond  the  gangrenous 
area.   The  gall-bladder  contained  dark,  thick  material. 

The  patient  made  a  rapid  recovery. 

No  bacteriological  examinations  were  made. 

Case  III.  Chill;  colic;  fever;  local  tenderness;  vomiting;  opera- 
tion; gall-bladder  not  perforated;  general  peritonitis;  gangrenous 
cholecystitis;  no  gallstones;  death. — Mrs.  S.,  aged  thirty-six  years, 
complained  of  violent  abdominal  pain  about  11  p.m.  At  about  the 
same  time  she  had  a  violent  chill.  She  vomited  several  times.  The 
pain  was  paroxysmal,  was  located  in  the  pit  of  the  stomach,  and  did 
not  radiate.  She  was  given  one-quarter  of  a  grain  of  morphine 
hypodermically  every  hour.  One  and  one-quarter  grains  were 
given  before  she  was  relieved.  She  then  slept  for  six  hours.  When 
she  awoke  the  pain  returned,  but  was  less  severe.  After  the  first 
thirty-six  hours  the  paroxysms  of  pain  ceased  and  she  complained 
only  of  a  dull,  continuous  pain.  She  ceased  vomiting  at  the  end  of 
twenty-four  hours,  and  did  not  begin  to  vomit  again  until  the  sixty- 
fourth  hour.  The  bowels  moved  on  the  second  day  in  response  to 
five  grains  of  calomel  and  an  enema.  The  temperature  ran  from 
101°  to  103°;  the  pulse  rate  from  110  to  120.  There  was  no  jaun- 
dice. She  had  rheumatism  fourteen  years  ago,  and  for  eight  years 
had  suffered  dyspnoea  after  exertion.  For  five  years  she  had  suf- 
fered more  or  less  from  the  pain  and  hemorrhage  caused  by  a 
uterine  fibroid.     She  had  had  no  acute  infectious  diseases. 

I  saw  the  patient  seventy-two  hours  after  the  beginning  of  the 
illness.  At  this  time  the  temperature  was  104°  and  the  pulse  rate  130. 
The  abdomen  was  distended,  rigid,  tympanitic,  and  tender.  The 
region  of  the  gall-bladder  was  more  sensitive  than  the  remainder  of 
the  abdomen.  Examination  of  the  lungs  was  negative.  The  heart 
was  enlarged  transversely.  A  systolic  murmur  was  present  over 
the  apex  and  in  the  axilla.  There  was  a  leukocytosis  of  22,000. 
The  urine  was  scanty  and  Contained  much  albumin.  The  liver 
dulness  was  slightly  increased  in  size. 

Operation.  A  longitudinal  incision  was  made  over  the  gall- 
bladder. The  liver  was  enlarged.  The  gall-bladder  was  some- 
what enlarged  and  distended.  It  was  very  dark  in  color,  but  was 
not  gangrenous  or  perforated.  There  were  no  adhesions.  Gen- 
eral suppurative  peritonitis  was  present.  The  appendix  was  nor- 
mal. No  tumor  was  felt  in  the  region  of  the  pancreas.  The  gall- 
bladder was  aspirated  and  found  to  contain  pus.     A  rubber  tube 
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and  strips  of  gauze  were  placed  through  the  posterior  abdominal 
wall,  on  the  right  side,  to  drain  the  peritoneal  cavity.  Then  the 
gall-bladder  was  anchored  and  opened.  No  stones  were  found. 
The  patient  died  from  general  peritonitis  forty-eight  hours  after 
the  operation  was  performed. 

Autopsy.  General  suppurative  peritonitis;  acute  cholecystitis 
and  cholangitis;  fibrous  myocarditis,  with  fatty  degeneration; 
parenchymatous  degeneration  of  the  spleen,  liver,  and  kidneys;  a 
moderate  degree  of  chronic  interstitial  nephritis.  Atheromatous 
areas  were  present  in  the  aorta  and  in  the  coronary  arteries.  There 
was  a  fibroid  involving  the  fundus  of  the  uterus. 

Case  IV.  Acute  jyrimary  cholecystitis;  gangrene  of  the  gall- 
bladder, with  'perforation;  general  peritonitis;  death;  no  gallstones 
found  at  operation  or  autopsy. — Carl  H.,  a  brakeman,  aged  twenty- 
seven  years,  who  had  had  no  previous  sickness,  was  suddenly  taken 
ill  with  a  chill  and  with  violent  paroxysmal  pains  in  the  abdomen. 
The  pain  radiated,  at  times,  to  the  right  scapular  region.  He 
vomited  continuously.  His  temperature  averaged  103°  and  his 
pulse  rate  120.  A  small  bowel  movement  was  obtained  about 
thirty-six  hours  after  the  onset  of  the  disease.  On  the  second  day 
of  his  illness  the  pain  became  continuous.  There  was  no  jaundice. 
There  was  marked  tenderness  over  the  region  of  the  gall-bladder. 
The  abdomen  was  distended,  tender,  and  rigid. 

Operation,  fifty-five  hours  after  the  beginning  of  the  illness, 
showed  a  gangrenous  and  perforated  gall-bladder,  with  general 
suppurative  peritonitis.  The  appendix  and  pancreas  showed  no 
marked  changes.  The  patient  died  thirty  hours  after  the  opera- 
tion.    No  gallstones  were  found  at  operation  or  autopsy. 

Case  V. — M.  Richardson^  reports  a  case  of  acute  cholecystitis 
occurring  in  a  man,  aged  forty  years,  whose  only  previous  illness  had 
been  an  attack  of  "inflammation  of  the  stomach,"  five  years  pre- 
viously. The  patient  complained  of  acute  pain  in  the  abdomen. 
Twelve  hours  afterward  his  temperature  was  101°.  The  abdomen 
was  rigid  and  was  diffusely  tender.  These  symptoms  were  most 
marked  on  the  right  side.  Operation  revealed  acute  cholecystitis. 
A  cholecystostomy  was  done  and  the  patient  recovered.  The  colon 
bacillus  was  found  in  the  gall-bladder. 

Case  VI.  (Reported  by  Richardson.^) — A  man,  aged  twenty- 
eight  years,  who  had  never  been  sick,  complained  of  paroxysmal 
pains  in  the  groins.  A  hypodermic  of  morphine  did  not  give  him 
relief.  The  temperature  was  102°  and  the  pulse  rate  108.  A 
laparotomy  revealed  a  general  peritonitis.  The  gall-bladder  was 
gangrenous,  but  was  not  perforated.  No  gallstones  were  found. 
The  patient  died  on  the  fourth  day  following  the  operation. 

Case  VIL  (Reported  by  Richardson.^) — A  man,  aged  fifty-six 
years,  who  had  previously  had  some  pain  in  the  region  of  the  gall- 
bladder, was  suddenly  taken  ill  with  abdominal  pain,  vomiting. 
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fever.  Temperature  103°  and  pulse  rate  100.  The  area  over 
the  gall-bladder  was  markedly  tender.  In  this  case  the  patient 
had  accurately  located  the  point  of  greatest  tenderness  without 
advice  or  suggestions.  Cholecystostomy  revealed  acute  cholecys- 
titis. The  gall-bladder  contained  bacilli  and  cocci.  No  gall- 
stones were  found.     The  patient  recovered. 

Case  VIII. — W.  A.  Lane^  reports  a  case  of  acute  primary  cho- 
lecystitis occurring  in  a  man,  aged  fifty-four  years,  who  had  always 
been  in  perfect  health.  The  patient  was  suddenly  seized  with 
severe  paroxysmal  abdominal  pain,  prostration,  and  constipation. 
Attempts  to  produce  evacuation  of  the  bowels  were  tried  for  three 
days,  but  were  unsuccessful.  Laparotomy  showed  the  duodenum 
and  a  portion  of  the  colon  covered  with  a  layer  of  lymph.  The 
gall-bladder  was  much  distended,  but  was  not  gangrenous  or 
perforated.  A  cholecystostomy  was  done.  The  gall-bladder  con- 
tained mucopus  but  no  stones.  The  patient  made  a  perfect 
recovery. 

Case  IX. — E.  M.  Pond®  reports  a  case  of  acute  primary  cholecys- 
titis occurring  in  a  healthy  man  aged  sixty-five  years.  The  onset 
was  sudden,  the  pain  paroxysmal,  and  the  abdomen  very  rigid  and 
tender.  The  area  over  the  gall-bladder  was  extremely  tender. 
Operation  revealed  a  gangrenous  and  perforated  gall-bladder; 
general  peritonitis;  no  gallstones.  The  gangrenous  portion  of  the 
gall-bladder  was  removed  and  drainage  employed.  The  patient 
recovered. 

Case  X. — A.  J.  Ochsner^  reports  a  case  of  cholecystitis  occurring 
in  a  woman  aged  fifty-two  years.  She  was  sick  one  week  previous 
to  being  operated  upon.  During  this  time  she  had  four  attacks  of 
severe  pain  in  the  epigastrium.  The  gall-bladder  was  found  greatly 
distended  with  thick,  dark  bile.  No  gallstones  were  found.  A 
cholecystostomy  was  done  and  the  patient  recovered. 

Case  XI, — Curtis^  reports  a  case  of  acute  fatal  peritonitis  in 
which  operation  revealed  advanced  cholecystitis  without  perfora- 
tion as  the  cause.     The  presence  of  gallstones  was  not  mentioned. 

Occurrence.  Acute  primary  cholecystitis  is  not  such  a  rare 
condition  as  is  generally  supposed.  Musser®  states  that  the  pri- 
mary form  of  acute  cholecystitis  is  more  common  than  is  usually 
thought.  M.  Richardson  states  that  acute  cholecystitis,  without 
known  pre-existing  gall-bladder  disease,  is  more  common  than 
intestinal  obstruction.  The  reports  of  large  numbers  of  cases  of 
operations  on  the  biliary  apparatus  show  plainly  that  cholecystitis 
— acute,  chronic,  with  and  without  gallstones — is  not  an  uncom- 
mon disease.  But  these  reports  are  of  little  value  in  determining 
the  relative  frequency  of  occurrence  of  the  acute  primary  form. 
The  experience  of  any  man  who  does  a  large  amount  of  surgery 
and  little  else  does  not  give  a  fair  estimate  of  the  relative  frequency 
of  occurrence  of  diseases  like  acute  primary  cholecystitis,  for  the 
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following  reasons:  The  large  majority  of  the  patients,  coming  to 
the  surgeon  of  large  experience,  have  first  passed  through  the 
hands  of  the  general  practitioner.  Many  of  these  cases  are  chronic. 
But  the  rule  is  that,  although  the  general  practitioner  may  not 
have  made  a  diagnosis,  he  is  usually  reasonably  certain  that  the 
case  is  a  surgical  one  before  he  refers  it  to  the  "surgical  speciaHst." 
The  chronic  sufferers  may  find  their  own  way  to  the  surgeon  of 
large  experience,  but  in  the  great  majority  of  cases  it  is  the  general 
practitioner  who  directs  the  plan  of  procedure  in  the  acute  serious 
diseases.  For  these  reasons,  the  man  who  does  very  little  outside  of 
operative  work  is  at  a  disadvantage  in  regard  to  diseases  like  acute 
primary  cholecystitis.  It  is  impossible,  at  the  present  time,  to 
determine  the  frequency  of  occurrence  of  acute  primary  cholecys- 
titis. I  am  of  the  opinion  that  acute  and  subacute  primary 
cholecystitis  is  much  more  common  than  any  of  us  would  believe. 

Etiology.  I  am  unable  to  make  any  positive  statements  in 
regard  to  the  etiology.  It  is  probable  that  the  colon  bacillus  is 
most  frequently  the  cause  of  the  inflammation.  It  is  possible  that 
the  typhoid  bacillus  may  remain  latent  in  the  gall-bladder  for  a 
number  of  years  and  then  cause  an  acute  attack  of  cholecystitis. 
Hunner^^  reports  such  a  case.  These  patients  usually  give  a  his- 
tory of  a  previous  attack  of  typhoid  fever.  However,  Cusliing" 
reports  one  case  of  gallstones,  with  acute  typhoid  cholecystitis,  in 
which  there  was  no  history  of  a  previous  attack  of  typhoid. 

It  has  -not  been  positively  determined  how  the  micro-organisms 
reach  the  gall-bladder.  It  is  generally  believed  that  they  come 
from  the  intestinal  tract.  The  usual  idea  has  been  that  they  reached 
the  gall-bladder  through  the  common  and  cystic  ducts.  Cushing^^ 
states  that  in  cholecystitis  following  typhoid  the  organisms  get  into 
the  gall-bladder  by  way  of  the  portal  vein.  I  have  thought  that  the 
mechanism  of  infection  might  be  as  follows : 

When  the  colon  bacillus  finds  its  way  into  the  portal  vein  it  seldom 
passes  beyond  the  liver.  Many  times  it  is  excreted  in  the  bile. 
Now  some  of  these  organisms,  in  being  excreted  from  the  hver, 
might  be  carried  by  the  bile  into  the  gall-bladder.  Some  of  the 
organisms  might  lodge  between  the  mucous  folds  of  the  cystic  duct 
and  excite  an  inflammation.  The  swelling  of  the  lining  of  the  duct 
would  soon  close  the  outlet  of  the  gall-bladder.  This  would  lower 
the  resistance  of  the  gall-bladder  mucosa  (Charco  and  Gombault'^ 
and  Netter"),  and,  according  to  Leubuscher,  do  away  with  the 
antiseptic  properties  of  the  bile  in  the  gall-bladder.  (Gushing  says 
that  the  bile  is  not  only  not  antiseptic,  but  is  a  good  culture  medium.) 
If  we  accept  the  foregoing  as  the  process  by  which  the  inflammation 
starts,  we  can  easily  see  how  distention,  gangrene,  and  perforation 
of  the  gall-bladder,  and  peritonitis,  with  or  without  perforation, 
might  occur,  according  to  the  virulence  of  the  infection  and  the 
resistance  of  the  patient. 
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Pathology.  I  can  add  nothing  to  the  pathology  that  has  not 
been  given  in  the  report  of  the  cases.  It  would  seem  that  the  pres- 
ence of  pus  in  the  gall-bladder  occurs  only  after  the  disease  has 
become  well  advanced,  that  gangrene  of  the  gall-bladder  usually 
begins  at  the  fundus,  and  that  a  virulent  peritonitis  can  and  does 
occur  without  perforation  of  the  gall-bladder  (Robson). 

The  changes  in  the  liver  are  comparatively  slight.  This  seems 
reasonable  if  we  accept  the  mechanism  of  the  infection  as  described 
in  the  foregoing.  The  organisms  would  be  prevented  from  attack- 
ing the  common  and  the  hepatic  ducts  on  account  of  the  smoothness 
of  their  linings  and  the  flow  of  bile,  while  the  stagnation  of  the 
bile  and  the  presence  of  large  folds  in  the  mucosa  would  predis- 
pose the  cystic  duct  to  infection. 

The  general  changes  in  the  body  correspond  to  those  that  accom- 
pany any  acute  inflammatory  process. 

Symptomatology.  The  number  of  cases  of  acute  primary 
cholecystitis  is  too  small  to  outline  a  definite  symptomatology.  I 
shall  discuss  the  symptoms  in  the  order  that  I  believe  they  occur, 
and,  at  the  same  time,  shall  mention  the  relation  of  the  symptoms  to 
the  pathological  changes. 

Chill.  The  chill  may  be  severe,  moderate,  or  absent.  It  can  be 
expected  in  the  most  severe  cases. 

Pain.  The  pain  may  accompany,  precede,  or  follow  the  chill.  It 
is  of  sudden  onset,  is  very  severe,  is  paroxysmal  at  the  beginning, 
and  is  located  in  the  epigastrium.  It  frequently  radiates  to  the 
right  scapular  region,  and  in  one  of  Richardson's  cases  was  situ- 
ated as  low  as  the  groins.  The  pain,  in  some  cases,  is  identical 
with  biliary  colic.  It  is  doubtless  due  to  the  gall-bladder  trying  to 
empty  itself.  When  the  musculature  of  the  gall-bladder  exhausts 
itself  the  pain  ceases,  only  to  return  in  a  short  time.  When  the 
tension  in  the  gall-bladder  becomes  great  and  its  musculature 
exhausted,  the  pain  becomes  continuous.  When  gangrene  of  the 
gall-bladder  occurs  the  pain  ceases.  I  shall  not  discuss  the  mechan- 
ism of  acute  colicky  pain  in  the  region  of  the  gall-bladder.  There 
are  so  many  contradictory  and  radical  statements  on  this  point, 
made  without  proof,  that  it  is  impossible  to  draw  conclusions. 

Vomiting.  Vomiting  may  be  expected  in  most  severe  cases.  It 
is  an  early  symptom.  It  usually  ceases  after  the  first  twenty  hours, 
but  returns  if  peritonitis  develops.  No  cases  of  fecal  vomiting  have 
been  recorded. 

Fever  and  Elevation  of  Pulse  Rate.  These  are  present  in  all  cases. 
They  occur  shortly  after  the  patient  has  recovered  from  the  chill  and 
the  shock  of  the  primary  paroxysm.  The  intensity  of  these  symptoms 
depends  on  the  severity  of  the  infection.  They  still  are  present  after 
the  gangrene  has  abolished  pain  and  obscured  local  tenderness. 

Local  Tenderness.  This  is  an  early  and  constant  symptom.  The 
entire  abdomen  may  be  sensitive,  but  the  rigidity  and  tenderness 
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are  most  marked  on  the  right  side,  and  the  point  over  the  gall- 
bladder is  most  sensitive  to  pressure,  except  when  the  gall-bladder 
becomes  gangrenous.     A  gangrenous  gall-bladder  is  insensible. 

Jaundice  is  not  a  symptom  of  cholecystitis.  It  may  occur  as  a 
complication  or  as  part  of  a  pre-existing  disease. 

Enlargement  of  the  gall-bladder  and  the  liver  usually  cannot  be 
determined. 

Constipation.  Constipation  is  usually  present,  but  in  most  cases 
will  yield  to  treatment. 

The  changes  in  the  blood  and  urine  correspond  to  those  found  in 
ordinary  acute  infections. 

Diagnosis.  Cholecystitis  is  recognized  by  the  sudden  onset, 
the  characteristic  pain,  the  fever,  and  the  local  ])oint  of  tenderness. 
Gangrene  of  the  gall-bladder  is  strongly  suspected  when  the  pain 
and  tenderness  cease,  or  are  markedly  diminished,  with  the  general 
symptoms  increasing  in  severity.  Collapse  might  follow  perfora- 
tion. Further  reports  will  be  necessary  to  determine  this  point.  It 
is  impossible  to  recognize  gallstones  when  they  have  given  no  pre- 
vious symptoms. 

Prognosis.  Acute  primary  cholecystitis  is  amenable  to  success- 
ful surgical  treatment  in  all  cases  in  which  operative  treatment  has 
not  been  unduly  delayed.  The  mortality  depends  entirely  upon  the 
promptness  of  recognition  and  treatment.  I  am  of  the  opinion 
that  most  of  the  cases  would  die  if  not  treated  surgically.  Doubt- 
less many  patients  who  have  died  from  "inflammation  of  the 
bowels"  had  acute  primary  cholecystitis  at  the  beginning  of  their 
illness. 

The  subacute  and  the  mild  cases  of  acute  primary  cholecystitis 
recover.  I  believe  that  primary  cholecystitis  may  occur  in  all 
degrees  of  severity,  from  the  mild  attacks  that  Musser  believes  to  be 
followed  by  gallstones  to  the  most  severe  ones  that  cause  death  in 
twenty-four  to  forty-eight  hours. 

Treatment.  I  know  of  no  medical  treatment  for  cholecystitis. 
If  the  patient  refuses  surgical  aid,  the  stomach  should  be  washed 
out,  rectal  feeding  resorted  to,  morphine  given  if  necessary,  and 
cathartics  avoided. 

I  am  of  the  opinion  that  the  advice  of  Ochsner  not  to  operate 
during  an  acute  attack  of  cholecystitis  is  dangerous.  I  believe  that 
all  acute  cases  should  be  operated  upon  as  soon  as  the  diagnosis 
is  made.  Cholecystostomy  meets  the  indication  in  the  early  stages 
and  is  not  so  severe  on  the  patient  as  is  cholecystectomy.  At  present 
I  should  advise  removal  of  the  gall-bladder  only  in  cases  with  exten- 
sive gangrene,  and  drainage  of  the  gall-bladder  in  all  other  acute 
cases.  The  presence  of  stones  does  not  modify  the  treatment.  I 
believe  that  in  acute  infected  cases  cholecystostomy  has  a  smaller 
mortality  than  has  cholecystectomy.  If  the  foregoing  advice  is 
followed,   a   secondary  operation   may  occasionally   be   required. 
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This  is  not  especially  objectionable.  Secondary  operations  on  the 
gall-bladder  are  usually  safe  and  are  not  complicated  with  acute 
infection. 
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VARIETIES  OF  SPLENIC  ANEMIA. 
By  Alfred  Stengel,  M.D., 

PROFESSOR    OF    CLINICAL    MEDICINE,    UNIVERSITY    OF    PENNSYLVANIA. 

(From  the  William  Pepper  Laboratory  of  Clinical  Medicine,  Phoebe  A.  Hearst  Foundation.) 

This  report  of  five  cases,  with  pathological  studies  in  three  of 
of  them,  is  presented  as  a  contribution  to  the  knowledge  of  the  con- 
dition generally  designated  as  splenic  anaemia.  I  have  elsewhere 
expressed  doubt  regarding  the  individuality  of  such  a  condition, 
and  the  conviction  that  many  different  sorts  of  diseases  have  been 
classed  under  this  name.  For  convenience  of  clinical  terminology 
the  name  may,  however,  be  retained,  and  perhaps  some  order  may 
be  established  before  long. 

Case  I.  Male,  aged  fifty-nine  years,  history  of  dysentery (f),  dura- 
tion over  two  years,  'probably  six  years  or  more;  stunted  growth,  pig- 
mented skin,  clubbed  fingers,  osteoarthritis,  enlarged  spleen;  chloro- 
ancemia  ivith  leukopenia,  hemorrhages,  diarrhoea;  early  enlargement 
followed  by  diminution  in  the  size  of  the  liver;  numerous  inter- 
current infections;  death  in  stupor;  autopsy. — L.  C,  a  cigar- 
maker,  aged  fifty-nine  years,  native  of  Belgium,  was  admitted  April 
18,  1900.  The  history  recorded  at  that  time  is  as  follows:  His 
father  died  of  phthisis,  his  mother  of  jaundice,  one  brother  of  rheu- 
matism. He  had  jaundice  twenty-two  years  before  and  gonorrhoea 
sixteen  years  before.  He  denied  syphilis  and  malaria,  but  had  been 
in  Mexico  and  Africa  with  the  French  army  and  may  have  had 
paalaria.     He  gave  an  uncertain  account  of  some  sort  of  diarrhoeal 
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disease  in  Africa,  perhaps  dysentery.    He  was  married  at  thirty-two ; 
his  wife  and  two  children  died  of  phthisis. 

Four  and  a  half  years  ago  noticed  a  beginning  alteration  in  the 
skin  in  the  form  of  patches  of  pigmentation,  alternating  with  light 
areas.  Six  or  seven  months  ago  had  a  chill  and  fever,  and  this  has 
been  repeated  at  intervals  of  a  few  weeks.  He  complains  of  a  buz- 
zing in  his  ears  and  of  a  scaly,  itchy  eruption  on  his  legs.  During 
the  last  two  months  has  grown  weak  and  dyspnoeic. 


Fig.  1, 


Status  PrcBsens.  The  patient  is  a  somewhat  undersized  man. 
There  is  a  bronze  discoloration  of  legs  and  arms,  and  to  a  less  extent 
of  abdomen  and  chest,  with  areas  of  lighter  color  between.  In 
places  on  the  abdomen  the  skin  in  the  bronzed  areas  is  desquamat- 
ing, leaving  normal-colored  skin  beneath.  The  fingers  are  markedly 
clubbed.    Patches  of  dermatitis  are  found  on  botli  ankles,  and  there 
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is  slight  oedema.  The  Hver  extends  from  the  fifth  rib  to  within  an 
inch  of  the  umbiUcal  level.  The  spleen  extends  from  the  eighth  rib 
to  an  inch  below  the  anterior  superior  spine  of  the  ilium.  Two 
marked  notches  can  be  felt  in  the  anterior  border.  Scattered  rales 
are  heard  in  the  lungs;  a  systolic  murnuir  and  an  accentuated 
second  sound  at  the  aortic  interspace.  Otherwise  normal  physical 
signs  are  obtained  (Figs.  1  and  2). 

Fig.  2. 


April  18,  1900.  Blood  examination:  Red  blood  corpuscles, 
3,520,000;  haemoglobin,  51  per  cent.;  white  blood  corpuscles,  5280. 

May  1st  Blood  examination:  Red  blood  corpuscles,  3,630,000; 
hfemoglobin,  76  per  cent.;  white  blood  corpuscles,  2600.      (The 
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first  hemoglobin  estimate  was  thought  erroneous  at  the  time.) 
Differential  count:  Polymorphonuclear,  68.9  per  cent.;  mononu- 
clear, 1.9  per  cent.;  transitional,  4.9  per  cent.;  lymphocytes,  22.6 
per  cent.;  eosinophiles,  1.4  per  cent. 

Urine  Examination.  Specific  gravity,  1010;  acid;  no  albumin; 
no  sugar;  microscopically  negative. 

&h.  The  patient  had  a  chill,  followed  by  fever,  delirium,  and 
cellulitis  of  right  leg,  which  finally  required  incision  for  the  removal 
of  a  small  amount  of  pus.  The  leukocytes  numbered  6120;  the 
blood  was  examined  for  malarial  organisms  at  the  time  of  this  chill, 
and  repeatedly  later,  but  none  were  found.  The  cellulitis  seemed 
the  result  of  scratching  one  of  the  eczematous  patches  on  the  ankle. 

June  5th.     Slight  jaundice,  no  change  in  liver,  no  fever. 

13^^.     Right-sided  orchitis;  oedema  of  right  leg. 

14^^,  Chill;  temperature,  104f°;  impairment  and  rales  at  right 
base. 

21st.     Still  impairment  at  right  base. 

24;th.  Blood:  Red  blood  corpuscles,  3,560,000;  haemoglobin,  46 
per  cent. ;  white  blood  corpuscles,  2760. 

July  Sd.  Considerable  hemorrhage  for  several  days,  due  to 
extraction  of  a  tooth. 

August  9th.  Continuance  of  slight  jaundice;  also  occasional 
elevations  of  temperature.     No  bile  in  urine. 

September  11th.     Marked  pharyngitis. 

October  17th.  Periodic  neuralgia  in  various  parts  of  the  body  of 
late. 

November2d.    Spleen  seems  a  little  smaller;  liver  certainly  smaller. 

9th.  Definite  neuritis.  Arsenical  treatment  suspended.  Im- 
provement on  discontinuing  the  drug.  Pigmentation  more  marked 
of  late. 

26^/t.  Another  attack  of  lymphangitis  of  right  leg.  Inguinal 
glands  at  saphenous  opening  enlarged.  The  attack  began  with  chill 
and  fever.  Blood  examination:  Red  blood  corpuscles,  3,710,000; 
haemoglobin,  74  per  cent.;  white  blood  corpuscles,  4160. 

December  17th.     Another  attack  of  right-sided  orchitis. 

January  7,  1901.     Diarrhoea. 

17^^.     Considerable  hemorrhage  after  extraction  of  a  tooth. 

February  17th.     Chill;  temperature,  101°;  facial  erysipelas. 

March  Ath.     Pain  in  right  elbow. 

19th.  Marked  pharyngitis  and  laryngitis.  Some  impairment  of 
resonance  in  right  chest.  Mucopurulent  blood-streaked  sputa.  No 
tubercle  bacilli.  Daily  fever  in  afternoon.  Blood :  Red  blood  cor- 
puscles, 4,670,000;  haemoglobin,  60  per  cent. ;  white  blood  corpuscles, 
1920. 

May  8th.     Another  attack  of  right  orchitis. 

June  10th.     Recently  complains  of  pain  in  region  of  spleen. 

)6th.     Much  pain  in  right  arm. 
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July  Sth.  Marked  diarrhoea.  Blood:  Red  blood  corpuscles, 
2,950,000;  hsemoglobin,  45  per  cent.;  white  blood  corpuscles,  2720. 

October  I5th.  Liver  smaller,  lower  border  only  two  fingers' 
breadth  below  costal  margin.  Hair  growing  very  white.  Pain  in 
right  arm  continues. 

22d.  Blood:  Red  blood  corpuscles,  4,060,000;  haemoglobin,  61 
per  cent.;  white  blood  corpuscles,  2460.  Differential  count:  Poly- 
morphonuclear, 78  per  cent.;  mononuclear,  6.52  per  cent.;  transi- 
tional, 6.5  per  cent.;  lymphocytes,  6.5  per  cent.;  eosinophiles,  2.5 
per  cent. 

November  llth.     Thickening  about  right  elbow-joint. 

February  5,  1902.  Blood  and  mucus  from  bowel.  Fistula  dis- 
covered. 

March  4th.  Increased  diarrhoea.  Patient's  strength  failing 
greatly.  Blood:  Red  blood  corpuscles,  3,160,000;  haemoglobin, 
64  per  cent.;  white  blood  corpuscles,  10,600. 

Sth.  Blood:  Red  blood  corpuscles,  3,890,000;  haemoglobin,  68 
per  cent.;  white  blood  corpuscles,  11,040.  Unconscious  and  rest- 
less during  night;  died  in  stupor. 

Autopsy.     (Dr.  Hendrickson,  pathologist.) 

Pathological  Diagnosis.  Pigmentation  of  skin  and  jaundice; 
chronic  splenic  tumor;  atrophic  cirrhosis  of  liver;  acute  lobar  pneu- 
monia; chronic  interstitial  orchitis;  arteriosclerosis  of  aorta;  chronic 
arthritis  of  right  radiohumeral  joint. 

Detailed  Description  of  the  Organs.  External  Appearance.  Body 
that  of  an  extremely  emaciated  and  poorly  developed  white  male. 
Mucous  membrane  pale;  rigor  mortis  absent;  no  oedema;  consid- 
erable post-mortem  lividity  of  dependent  portions.  Over  sacrum 
is  discovered  a  small  bed-sore  about  3  cm.  in  diameter  and  super- 
ficial in  character.  There  is  marked  jaundice  with  a  brownish 
pigmentation  of  the  skin.  The  distribution  of  the  pigment  is  con- 
fined entirely  to  the  extremities.  It  is  found  over  lower  extremities 
below  the  knees  in  large,  irregular  patches,  which  are  more  or  less 
confluent;  the  intervening  areas  of  skin  are  of  normal  appearance. 
The  same  pigmentation  is  found  over  the  hands  and  forearms. 
Fingers  show  marked  clubbing.  Superficial  lymph  nodes  not 
enlarged. 

Abdominal  Cavity.  Spleen  is  found  enlarged  and  projects  about 
6  cm.  below  the  costal  margin.  Upper  border  firmly  adherent  to 
the  under  surface  of  diaphragm.  I^iver  does  not  extend  below  the 
costal  margin  except  in  the  epigastric  spaces,  where  it  projects  3  • 
or  4  cm.  below  the  xiphoid  process.  Otherwise  cavity  negative. 
Mesenteric  lymph  nodes  not  enlarged. 

Pleural  Cavities.    Negative. 

Pericardial  Cavity.    Negative. 

Heart.    Weight,  270  grams;  normal  except  myocardium,  which 
is  paler  than  it  should  be. 
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Lungs.  I^ft:  Surface  dark  red  in  color,  but  everywhere  smooth. 
On  section  cut  surface  dark  red  and  from  the  cut  vessels  consider- 
able blood  flows.  Consistency  considerably  increased,  and  on 
pressure  a  marked  amount  of  dark,  bloody  fluid  and  air  escapes. 
The  condition  is  uniform  from  apex  to  base.  Bronchial  lymph 
nodes  deeply  pigmented,  but  not  enlarged.  Right:  Surface  dark- 
red  and' smooth.  No  evidence  of  pleurisy.  On  section  the  lower 
lobe  and  small  portion  of  the  upper  lobe  are  found  consolidated. 
This  part  of  lung  is  grayish-red  in  color,  and  on  pressure  a  small 
amount  of  puriform  fluid  can  be  expressed.  INliddle  lobe  and 
upper  portion  of  upper  lobe  are  not  so  firm  in  consistency,  but 
show  marked  congestion.  Bronchial  lymph  nodes  also  pigmented, 
but  not  enlarged. 

Spleen.  Weight,  950  grams;  considerably  increased  in  size. 
Except  where  adherent  to  diaphragm,  surface  smooth.  On  section, 
capsule  slightly  thickened;  trabeculfe  prominent;  pulp  increased  in 
amount  and  dark  red  in  color.  Malpighian  bodies  not  visible. 
Consistency  of  the  organ  decreased. 

Gastrointestinal  Tract.  Normal  except  at  lower  portion  of  rec- 
tum, where  the  mucous  membrane  shows  marked  swelling  and 
congestion  of  the  bloodvessels. 

Pancreas.    Normal. 

Liver.  Considerably  decreased  in  size;  surface  roughly  lobulated, 
giving  rise  to  a  typical  hobnail  surface.  Over  the  anterior  surface 
of  the  right  lobe  is  found  an  irregular-shaped  area  of  depression 
about  4  cm.  in  diameter,  which,  however,  shows  no  thickening  of 
Glisson's  capsule.  Also  along  the  free  border  near  the  gall-bladder 
there  is  an  area  of  depression.  Section  through  these  areas  shows 
no  scars  in  the  depth.  General  appearance  of  cut  surface  is  dark 
brownish-red,  but  liver  tissue  is  divided  into  large  areas  of  varying 
size  by  connective  tissue.  Consistency  of  liver  distinctly  increased. 
Gall-bladder  normal. 

Adrenals.    Normal. 

Kidneys.  Of  normal  size;  capsule  strips  readily;  surface  grayish- 
red  in  color.  Weight  of  kidneys,  300  grams.  No  injection  of  stel- 
late veins.  Cut  surface  shows  moderate  congestion  of  bloodvessels, 
but  otherwise  no  visible  change. 

Bladder  and  Ureter.     Normal. 

Prostate.     Normal. 

Testicle.  I^eft,  normal;  right,  slightly  decreased  in  size.  Slight 
increase  in  thickness  of  its  surrounding  coats.  Throughout  the 
gland  proper  is  discovered  a  marked  increase  in  grayish,  firm  con- 
nective tissue.  Tubules  do  not  pull  out  as  readily  from  this  gland 
as  from  the  left. 

Aorta.  Shows  a  few  scattered  patches  of  sclerosis.  None  of  the 
lymphatic  glands  show  increase  in  size. 

Bone-marrow.  From  shaft  of  femur  is  dark  grayish-red  in  color, 
and  of  firm  consistency. 
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Organs  of  Neck.  Marked  congestion  of  bloodvessels  of  mucous 
membrane  over  larynx  and  trachea.  Considerable  mucus  in 
trachea.  Right  thyroid  lobe  sHghtly  increased  in  size.  On  section, 
however,  nothing  abnormal  can  be  discovered. 

Spinal  Cord.  Examination  without  sectioning  shows  nothing 
abnormal. 

Right  radiohumeral  joint  removed  in  toto.  Examination  of  the 
interior  of  this  joint  shows  a  superficial  erosion  of  cartilage  and  bone 
over  a  small  portion  of  the  prominence  separating  the  radial  articular 
surface  from  adjacent  bone.  Also  a  more  marked  erosion  of  the 
articular  surface  in  the  greater  sigmoid  cavity  of  the  ulna. 


Fig.  3 


I 


Coarse  haematogenous  pigment  masses  surrounded  by  fibrous  tissue. 

Microscopic  Features.  (Examination  by  Dr.  Stengel.)  The 
Spleen.  There  was  throughout  this  organ  a  diffuse  connective- 
tissue  hyperplasia,  involving  the  walls  of  bloodvessels,  the  trab- 
eculae  of  the  organ,  the  splenic  pulp,  and  the  Malpighian  bodies. 
Throughout  the  pulp  this  process  was  diffuse  and  cellular, 
but  in  and  around  the  Malpighian  bodies  and  elsewhere  in 
circumscribed  foci  it  was  of  a  denser  nature  with  a  marked  ten- 
dency to  hyaline  change.  In  a  number  of  places  a  peculiar  form 
of  pigmentary  deposit  was  observed  within  areas  of  dense  fibroid 
tissue.  In  such  areas  brownish  pigment  masses  of  a  hyaline  or  almost 
crystalline  appearance  were  found  within  a  focus  of  dense  connec- 
tive tissue.  Stained  with  ferrocyanide  of  potash  and  muriatic  acid 
these  formations  gave  a  distinct  iron  reaction,  whicli,  with  the  gen- 
eral appearances,  showed  the  pigmentation  to  be  of  hemorrhagic 
origin.  The  coarse  character  of  these  lesions  and  the  marked  con- 
nective-tissue change  around  them  gave  a  peculiar  appearance  that 
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I  have  not  seen  in  any  other  spleen,  excepting  from  one  other  case 
of  similar  clinical  character  (Fig.  3). 

The  connective-tissue  growth  in  the  walls  of  bloodvessels  and 
surrounding  them  was  very  pronounced,  and  many  of  the  smaller 
vessels  were  entirely  obliterated. 

In  the  splenic  pulp  many  pigment  cells  containing  rather  coarse, 
brownish  pigment  were  found,  quite  apart  from  the  areas  of  marked 


rfHn — 


Section  of  liver,    x  41.6. 


pigmentation  before  referred  to.  Everywhere  throughout  the  spleen 
there  were  foci  of  recent  hemorrhage,  sometimes  side  by  side  with 
older  hemorrhagic  pigmentation,  and  sometimes  independent  of 
such.  Altogether  there  were  decided  evidences  of  congestion  and 
hemorrhagic  processes  of  old  and  recent  origin  with  secondary 
fibroid  and  pigmentary  changes.  Independent  of  these  the  sub- 
stance of  the  organ  presented  a  diffuse  fibroid  change  of  seem- 
ingly   irritative    character.     Under   higher   powers    swollen    and 
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proliferated  endothelial  cells  were  moderately  conspicuous  in  the 
sinuses,  but  nowhere  were  these  aggregated  to  form  distinct 
masses. 

The  Malpighian  bodies  were  extensively  altered.  Many  had 
become  converted  into  fibrous  and  hyaline  masses;  others  were 
partially  affected  by  fibrous  change  beginning  around  the  central 
vessel;  only  a  few  were  found  without  some  alteration  of  structure. 
The  Liver.  There  was  a  very  pronounced  grade  of  connective- 
tissue  infiltration  of  interlobular  and  intralobular  character.  In 
many  places  the  hepatic  lobules  were  surrounded  by  a  dense 
cellular  connective-tissue  growth  which  was  most  markedly  inter- 
lobular, but  also  invaded  the  atrophied  lobules.  The  liver  cells 
themselves  were  moderately  pigmented,  but  were  quite  generally 
distorted  and  atrophied.  The  portal  veins  were  widely  disteniled, 
but  the  central  vessels  of  the  lobules  were  narrowly  contracted  and 
nearly  free  of  blood  (Fig.  4). 

The  Lymphatic  Glands.  All  of  the  lymphatic  glands  showed  dif- 
fuse, fibrous  change  of  moderate  character,  and  intense  congestion 
with  widely  dilated  blood  spaces.  The  glands  from  various  portions 
were  not  examined  with  reference  to  the  distinctive  changes  in  the 
different  groups. 

The  Bone-marrow.  The  marrow  from  the  shaft  of  the  femur 
showed  distinct  lymphoid  characters.  The  majority  of  the  cells 
were  large  and  small  neutrophile  myelocytes,  with  pale,  eccentric 
nuclei.  Eosinophile  myelocytes  were  present  in  small  numbers, 
and  rather  more  eosinophile  cells  of  the  ordinary  type.  Some  pale 
haemoglobin-containing  cells  of  doubtful  nature  were  observed,  but 
no  distinct  nucleated  red  corpuscles.  Polymorphonuclear  cells 
and  fat  cells  were  not  numerous. 

Other  Organs.  The  sections  of  the  lung  showed  decided  fibroid 
and  cellular  pneumonia.  There  was  undoubtedly  an  old  fibroid 
process  with  more  recent  bronchopneumonia.  The  pancreas  and 
kidney  showed  moderate  sclerotic  change.  The  right  testicle  was 
markedly  altered,  being  practically  converted  into  fibrous  tissue. 
Several  areas  of  hemorrhagic  pigmentation,  similar  to  the  coarse 
pigmentation  in  the  spleen,  were  found  in  the  testicle. 

Case  II.  Female,  aged  two  years  and  eight  months.  Enterocolitis 
at  one  year;  little  evidence  of  rickets;  pallor,  enlarged  spleen,  palpable 
superficial  lymph  glands;  severe  ancemia,  at  first  without,  later  with 
leukocytosis;  diarrhnea,  terminal  tuberculosis,  and  endocarditis ;  dura- 
tion one  and  a  half  years;  autopsy.  Elsie  S.,  aged  two  yeafs  and 
three  months;  admitted  October  13,  1899. 

Family  History.  Both  parents  and  two  sisters  are  living  and  in 
good  health. 

Previous  History.  One  year  before  had  a  severe  attack  of 
enterocolitis.  The  child  was  healthy  with  this  exception  until  the 
present  illness.    Began  to  walk  when  twelve  months  old  (Fig.  5). 
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Present  illness  began  when  she  was  twenty  months  old.  The 
parents  first  noticed  increasing  size  of  the  abdomen  and  pallor. 

Status  PrfBsens.  Ashy  pallor;  slight  osseous  signs  of  rickets;  abdo- 
men large  and  globose,  quite  tense.  Enlarged  spleen,  with  notches 
easily  palpable.  Liver  enlarged  to  percussion,  but  edge  cannot  be 
felt.     No  fluid  in  abdomen. 


Fig.  5. 


All  superficial  lymph  glands  enlarged  and  easily  palpable.  Heart 
is  found  under  sternum,  extending  an  equal  distance  to  right  and 
left.  A  short  systolic,  puffing  murmur  is  heard  at  the  left  side  of 
cardiac  dulness.    Breath  sounds  harsh,  but  resonance  good. 

Blood  Examination.  Red  blood  corpuscles,  2,920,000;  hsemo- 
globin,  30  per  cent.;  white  blood  corpuscles,  7600.  Differential 
count:  Polymorphonuclear,  50  per  cent.;  mononuclear,  17  per  cent.; 
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lymphocytes,  31  per  cent.;  eosinophiles,  1.6  per  cent.;  myelocytes, 
0.4  per  cent. 

There  was  constant  diarrhoea,  the  movements  numbering  from 
three  to  five  daily. 

October  25,  1899.  The  condition  continues  without  much  change. 
The  skin  has  become  somewhat  yellowish.  x\t  this  date  the  spleen 
extends  a  finger's  breadth  below  the  anterior  superior  spine  of  the 
ilium,  and  the  anterior  edge  is  within  one-half  inch  of  the  middle 
line.  The  liver  is  still  enlarged  to  percussion,  but  the  edge  cannot 
be  felt. 

The  heart  is  now  in  a  more  normal  position,  extending  from  the 
third  rib  above  to  the  sixth  below  and  from  left  nipple  line  to 
right  border  of  sternum.  The  same  soft,  systolic  murmur  is 
heard,  but  it  is  not  transmitted  beyond  the  cardiac  borders.  The 
point  of  maximum  intensity  is  at  the  pulmonary  region.  The 
second  pulmonary  sound  is  not  accented. 

The  left  kidney  can  be  plainly  felt  in  the  back,  being  seemingly 
pushed  backward;  the  right  is  less  plainly  felt. 

2Qth.  Several  small  masses  can  be  felt  in  the  abdomen.  They 
seem  to  disappear  after  a  movement  of  scybalous  masses. 

November  Ath.  The  submaxillary,  submental,  and  cervical  glands 
are  distinctly  enlarged. 

\bth.     Moderate  fever  and  continued  diarrhoea. 

December  8th.  General  urticaria  followed  by  swelling  of  eyelids, 
face,  legs,  and  arms. 

10th.    The  swelling  has  disappeared. 

llth.  Blood:  Red  blood  corpuscles,  3,920,000;  haemoglobin,  40 
percent.;  white  blood  corpuscles,  14,720.  Differential  count :  Poly- 
morphonuclear, 49.2  per  cent.;  mononuclear,  2.4  per  cent.;  transi- 
tional, 12.8  per  cent.;  lymphocytes,  34  per  cent.;  eosinophiles,  1.6 
per  cent.  Polychromatophilia ;  a  considerable  number  of  normo- 
blasts. 

l&h.  Physical  signs  the  same,  but  liver  seemingly  larger.  Edge 
can  be  felt.    Kidneys  still  easily  palpable  in  flanks. 

January  27,  1900.  Has  been  better  of  late.  Now  a  greenish- 
yellow  pallor  is  noted. 

Febriuiry  15th.  Sudden  fever,  with  scarlet  flush  of  face  and  neck; 
later,  papules  which  were  bright  red  at  first,  but  soon  faded. 

The  later  notes  have  been  unfortunately  mislaid,  but  the  final 
phase  was  one  apparently  of  disseminated  pneumonia  with  con- 
tinued fever  of  about  103°  to  104°;  respirations  varying  from  50  to 
68,  and  corresponding  pulse  rate. 

(The  autopsy  was  made  by  Dr.  Flexner.) 

Pathological  Diagnosis.  General  lymphatic  enlargement,  with 
congestion  and  hemorrhage  of  the  glands;  splenic  tumor,  with  infarc- 
tions; ansemia  of  the  organs;  subacute,  vegetative,  mitral  endocar- 
ditis; necrosis  of  the  mucous  membrane  of  the  oesophagus;  tuber- 
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culosis  of  the  lymphatic  glands  and  tuberculosis  of  the  lungs;  in- 
farction of  kidneys. 

Bacteriological  Diagnosis.  Staphylococcus  aureus  from  heart's 
blood;  aortic  valves;  oesophagus;  lungs. 

External  Appearance.  Body  of  an  emaciated,  very  pale  child. 
Length  82^  cm.  The  abdomen  is  much  distended.  No  evidence 
of  fluid.  The  spleen  can  easily  be  felt  in  the  left  hypochondriac 
region.  Its  lowest  border  is  21  cm.  in  the  midaxillary  line  below  the 
ribs.  The  circumference  of  the  abdomen  below  the  ribs  is  47^  cm., 
and  just  above  the  umbiUcus  43|  cm.  There  is  a  very  small  amount 
of  subcutaneous  fat;  indeed,  it  is  in  most  places  absent.  There  is 
very  slight  oedema  of  the  lower  borders  of  the  ribs.  Over  the  ex- 
tremities, particularly  the  lower  extremities,  are  minute,  petechial 
hemorrhages.  Over  the  abdomen  are  several  pigmented  depres- 
sions, which  are  probably  the  remains  of  small  furuncles.  No 
rigor  mortis. 

Abdominal  Cavity  and  Peritoneum.  Upon  opening  the  abdominal 
cavity  the  omentum  is  seen  to  be  adherent  to  the  greatly  enlarged 
spleen.  Upon  being  stripped  back,  which  can  be  done  in  part  only 
on  account  of  the  old  adhesions,  it  is  found  that  there  is  a  fresh 
exudate  of  yellow  fibrin  over  the  upper  part  of  the  enlarged  organ. 
In  the  lower  border  there  is  an  infarction  about  2  cm.  in  width. 
The  surface  of  the  spleen  is  mottled,  the  predominating  color  being 
brown,  and  lighter  areas  corresponding  to  other  infarctions  can  be 
seen  on  its  superficial  surface.  There  are  no  adhesions,  excepting 
to  the  diaphragm  on  the  upper  edge,  with  the  exception  of  those  to 
the  omentum  as  already  described.  The  spleen  weighs  465  grams. 
Its  measurements  are  17x9x5  cm.  Its  consistence  is  firm  and  even 
very  hard.  On  section  the  infarctions  described  are  found  to  be 
on  the  anterior  surface;  they  are  three  or  four  in  number,  varying 
from  1^  to  3  cm.  in  their  widest  portion.  They  are  either  anaemic 
or  mixed  in  character.  The  mixed  ones  show  a  cortical  antemic 
layer  and  a  deep  brownish-red,  rather  soft,  central  portion.  They 
extend  about  2  cm.  into  the  substance  of  the  organ.  In  other  por- 
tions the  spleen  is  of  a  reddish-brown  color,  and  there  is  no  dis- 
tinction of  Malpighian  corpuscles.  Here  and  there  on  the  cut  sur- 
face are  whitish  points  about  the  size  of  pinheads,  which  are  taken 
to  be  small,  dense  thrombi. 

Liver.  With  the  exception  of  an  adhesion  on  the  anterior  surface 
of  the  right  lobe  to  the  abdominal  wall,  measuring  1^  cm.  in  diame- 
ter, and  very  old  in  nature,  it  is  free  from  adhesions.  Its  weight 
is  690  grams.  Its  cut  section  is  cloudy.  Its  consistence  is  not 
increased. 

Kidneys  are  alike.  The  capsule  strips  off  easily,  showing  in  each 
organ  a  recent  infarction  about  4  mm.  in  diameter  in  the  cortex, 
about  which  the  tissues  are  greatly  congested  or  hemorrhagic.  On 
section  the  cortex  is  pale,  pyramids  somewhat  more  injected.    Be- 


STENGEL:    VARIETIES  OF  SPLENIC   ANEMIA.  509 

neath  the  mucous  membrane  of  the  pelvis  there  is  a  reddish  accumu- 
lation which  looks  like  tissue,  or  may  be  hemorrhage.  Adrenal 
glands  appear  normal. 

Heart  and  Pericardium.  Pericardial  cavity  contains  about  30 
c.c.  of  clear,  yellow  fluid.  The  layers  of  the  serosa  are  smooth. 
The  right  ventricle  is  dilated.  The  left  ventricle  is  contracted. 
The  heart's  flesh  is  pale.  The  tricuspid,  pulmonary,  and  aortic 
valve  segments  are  delicate.  The  mitral  segments  are  covered 
with  vegetations,  quite  adherent,  which  average  in  size  about  a  bird- 
shot,  some  being  larger,  and  as  large  as  a  hemp-seed.  The  two 
edges  of  the  valve  are  rather  difficult  to  separate,  but  this  union 
is  due  probably  to  a  small  clot  formed  post-mortem  over  the  edge. 
In  the  diaphragm  there  are  scattered  whitish  points,  probably 
tubercles. 

Lungs.  The  right  lung  is  bound  over  the  upper  portion  of  the 
upper  lobe  to  the  chest  wall.  The  left  lung  is  bound  over  the  apex 
to  the  chest  wall.  There  is  no  fluid  in  the  pleural  cavities.  The 
lungs  are  insufflated.  On  section  the  upper  lobes  contain  dissemi- 
nated, gray  tubercles;  fewer  in  the  lower  lobes.  There  are  no 
definite  foci  of  consolidation,  although  in  the  pleura  over  each  upper 
lobe  are  small  hemorrhages.  Beneath  the  parietal  pleura  on  the 
left  side,  and  following  the  intercostal  muscles,  are  found  white  or 
caseous  areas  of  tuberculosis.  In  the  bifurcation  of  the  trachea 
there  is  a  large  gland,  the  size  of  a  pigeon's  egg,  which  upon 
section  is  completely  caseous. 

Stomach  and  Intestines.  The  stomach  shows  nothing  of  special 
interest.  Post-mortem  digestion.  The  duodenum  contains  a  num- 
ber of  elevated,  swollen,  solitary  follicles,  after  which  there  is  no 
swelling  of  any  of  the  follicles  throughout  the  length  of  this  intes- 
tine. In  the  lower  part  Peyer's  patches  are  visible,  but  nothing 
more.  The  mucous  membrane  of  the  large  intestine  is  attenuated. 
In  general,  the  intestine  is  thin  and  apparently  atrophic. 

Tonsils.  Enlarged,  and  there  are  irregular  depressions.  No 
definite  foci  can  be  made  out.  In  the  upper  part  of  the  cesophagus, 
on  a  line  with  the  upper  part  of  the  thyroid  cartilage,  there  are  two 
foci  of  necrosis,  each  about  4  mm.  in  width,  over  which  there  is  a 
dirty-white  exudate. 

Lymphatic  Glands.  The  inguinal,  axillary,  and  cervical  glands 
can  easily  be  made  out  by  palpation.  The  glands  of  the  neck  cause 
the  tissue  on  each  side  to  project.  All  the  lymphatic  glands  of  the 
body,  upon  examination,  are  found  to  be  enlarged  and  to  be  very 
red  in  color.  The  greatest  enlargement  is  found  in  the  cervical 
and  in  the  inguinal  regions,  in  both  of  which  places  the  superficial 
as  well  as  the  deep  sets  are  swollen.  The  swelling  affects  the  indi- 
vidual glands  and  not  the  invading  tissue.  In  the  cervical  region  the 
largest  gland  is  about  the  size  of  a  pigeon's  egg.  Most  of  them  vary 
from  a  pea  to  a  cherry  in  size.    In  the  inguinal  region  the  largest 
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is  about  the  size  of  an  almond.  The  retroperitoneal  glands  form 
chains  and  large,  red  bodies.  The  mesenteric  glands  and  the  glands 
in  the  mesocolon  and  the  omentum  are  all  enlarged  and  congested 
or  hemorrhagic.  The  glands  about  the  pancreas  are  especially 
enlarged.  Some  of  them  contain  whitish  nodules,  evidently  tuber- 
cles. The  largest  of  the  mesenteric  glands  contain  also  a  white 
area,  suggesting  tuberculous  caseation. 

Bone-marrow.  The  bone-marrow  of  the  femur  is  abundant  and 
red  in  color.     Its  consistence  is  soft. 

Microscopic  Features.  (Dr.  Stengel.)  The  sections  of  the  spleen 
varied  considerably  in  their  appearances  according  to  the  part  of  the 
organ  from  which  they  were  taken.  Those  from  the  areas  of  infarc- 
tion showed  only  the  usual  features  of  dense  hemorrhagic  infiltration 
and  pigmentation.  In  other  parts  the  splenic  tissue  was  markedly 
sclerotic,  and  sections  stained  with  Biondi's  or  Van  Gieson's  stain 
presented  a  uniform,  rather  dense,  fibrous  reticulum.  Hyperplasia 
of  the  endothelial  cells  of  the  sinus  was  evident  in  some  places,  and 
large  (swollen)  endothelial  cells  of  rounded  or  irregular  shape,  with 
one  or  a  few  pale  nuclei,  were  found  scattered  through  the  spaces. 
In  a  few  areas  groups  of  such  cells  were  seen  lying  together.  The 
proper  splenic  pulp  and  the  Malpighian  bodies  had  undergone  an 
evident  atrophy,  and  many  of  the  latter  were  converted  into  hyaline 
material.  A  few  doubtful  miliary  tubercles  were  seen  in  the  sec- 
tions. These  consisted  of  a  small  giant  cell  surrounded  by  a  group 
of  round  (lymphoid)  cells.    There  was  no  evidence  of  necrosis. 

Lymphatic  Glands.  The  sections  of  mesenteric  lymph  glands 
showed  marked  thickening  of  the  capsules  and  of  the  trabeculse, 
the  latter  separating  the  lymph  folhcles  in  an  unusually  marked 
manner.  The  medullary  part  of  the  glands  was  occupied  by  numer- 
ous widely  distended  blood  spaces  or  vessels.  The  lymphoid  tissues 
proper  showed  no  special  alteration,  but  decided  proliferation  of 
endothelial  cells  of  the  sinuses  was  seen  in  places,  and  numerous 
macrophages  containing  one,  two,  three,  or  more  erythrocytes  or 
fragments  of  such  were  found.  The  red  corpuscles  within  the 
lymph  sinuses  were  much  broken,  and  everywhere  fragments  of 
irregular  or  more  commonly  rounded  shape,  and  with  distinct  basic 
staining  reaction,  were  found  among  the  degenerated  erythrocytes. 
These  fragments  were  of  precisely  the  appearance  of  blood  plaques, 
and  from  their  situation  and  general  character  could  be  plainly 
recognized  as  derivatives  of  degenerated  red  corpuscles. 

The  Liver.  Marked  lymphoidal  and  leukocytic  infiltration  be- 
tween the  columns  of  liver  cells  was  the  most  striking  feature  of  the 
sections  as  seen  under  a  low  form.  In  areas  there  was  distinct 
interlobular  fibrosis  surrounding  the  portal  vessels.  The  latter  were 
considerably  dilated  and,  besides  containing  fragmented  and  degen- 
erated red  corpuscles  as  well  as  normal  erythrocytes  and  leuko- 
cytes, in  many  places  also  contained  numerous  plaque-like  forma- 
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tions  such  as  have  been  described  for  the  lymphatic  glands.  Here 
and  there  in  the  dilated  portal  vessels  could  be  found  large  endo- 
thelial cells  of  the  same  appearance  as  those  of  the  spleen  and 
lymphatic  glands.  These  were  distinguishable  from  the  lining 
endothelium  of  the  bloodvessels  of  the  liver,  and  if  derived  from 
this  source  had  manifestly  undergone  secondary  change.  No  such 
cells  could  be  found  outside  of  the  bloodvessels.  They  were  too 
numerous  and  widespread  to  be  attributed  to  accident  or  artefact. 

The  Lung.  The  lung  tissue  in  general  showed  no  marked  altera- 
tions in  the  sections  examined,  but  a  few  peribronchial  miliary 
tubercles  were  seen  in  portions  especially  selected  to  determine  the 
nature  of  the  gray  bodies  observed  at  the  autopsy. 

The  Bone-marrow.  Unfortunately  the  material  was  lost  and 
microscopic  examination  could  not  be  made. 

Case  III.  Female,  aged  twenty-one  years,  married,  tivo  stillborn 
children;  probable  onset  years  before;  enlarged  spleen,  palpable  super- 
ficial lymph  glands,  pain  in  left  side,  slight  ancemia,  splenectomy; 
po.stoperative  pneumonia;  recovery;  histological  examination  of 
spleen. — Annie  D.,  aged  twenty-one  years,  negro;  lived  in  North 
Carolina  until  a  year  ago,  when  she  came  to  Philadelphia.  Had  two 
stillborn  children  about  a  year  ago.  Her  father  died  of  malaria, 
her  mother  of  an  accident.  No  brothers  or  sisters.  The  patient 
has  always  been  in  good  health;  menses  always  regular  and  normal. 
She  says  that  for  many  years  there  has  been  more  or  less  pain  in  the 
left  side  of  the  abdomen.  She  cannot  tell  exactly  how  long  this  has 
been.  Until  three  months  ago  the  pain  was  not,  however,  severe 
enough  to  keep  her  from  attending  to  her  usual  duties,  but  during 
the  last  three  months  it  has  been  so  severe  at  times  as  to  compel 
her  to  take  to  bed.  During  the  same  length  of  time  she  has  noticed 
a  lump  in  the  left  upper  abdominal  quadrant.  The  pain  is  dull  and 
aching  in  character,  but  becomes  more  severe  when  the  patient 
moves  about.  There  has  been  some  loss  of  weight  during  the  last 
three  months. 

Status  PrcBsens.  The  patient  is  fairly  well  nourished,  looking 
somewhat  older  than  her  years.  There  is  nothing  striking  on  exter- 
nal examination  excepting  a  projection  in  the  left  upper  half  of 
the  abdomen.  The  superficial  lymphatic  glands,  cervical,  axillary, 
inguinal,  and  epitrochlear,  are  all  palpable.  Heart  and  lungs  nor- 
mal. Occasionally  a  short  systolic  murmur  was  heard  over  the 
root  of  the  pulmonary  artery. 

Abdomen.  There  is  marked  prominence  of  the  left  side  above. 
This  moves  downward  on  full  inspiration.  On  palpation  a  greatly 
enlarged  spleen  could  be  palpated  and  was  distinguishable  by  the 
notches  in  front.  At  first  palpation  was  somewhat  difficult  on 
account  of  tenderness,  but  later  the  patient  seemed  to  be  suffering 
less  pain.  The  mass  extended  downward  and  forward  to  within 
an  inch  and  a  half  of  the  linea  alba  at  the  level  of  the  umbilicus,  and 
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to  about  the  level  of  the  crest  of  the  ilium  below.  The  posterior 
border  is  felt  as  a  thick,  rounded  surface,  while  the  anterior  border 
has  a  fairly  sharp  edge  with  a  distinct  notch.  No  nodules  or  irregu- 
larities can  be  felt  along  the  edge  above  the  ribs.  The  mass  ex- 
tended to  the  sixth  rib.  The  liver  extended  from  the  sixth  rib  to 
the  edge  of  the  ribs.  It  was  not  palpable.  The  stomach  was 
crowded  upward  and  forward,  as  could  be  determined  by  inflation, 
and  the  colon  was  pushed  downward. 

Blood.  Red  blood  corpuscles,  4,440,000;  white  blood  corpuscles, 
5600;  haemoglobin,  70  per  cent.  The  stained  specimens  show  a 
slight  reduction  in  the  color  of  the  red  blood  corpuscles,  but  no 
other  peculiarities  were  discovered.  Degenerative  changes,  such 
as  polychromatophilia  and  basic  degeneration,  were  wanting.  The 
differential  count  of  the  leukocytes  at  this  time  showed  no  marked 
peculiarities,  though  the  count  has  been  lost. 

Urine.  Specific  gravity,  1020;  amber  color,  acid,  no  albumin, 
no  sugar.  Microscopically  granular  precipitate,  epithelial  cells, 
and  a  few  leukocytes  were  found. 

The  patient  was  kept  under  observation  for  some  weeks,  during 
which  the  condition  remained  practically  unchanged.  There  was 
apparently  no  increase  in  the  size  of  the  spleen  and  no  change  in 
the  patient's  general  condition  excepting  perhaps  a  decrease  in  the 
amount  of  pain.  Her  weight  remained  exactly  the  same.  It 
was  decided  that  the  case  was  one  of  splenomegaly  and  that,  on 
account  of  the  pain  and  incapacity  of  the  patient,  operation  was 
desirable.  For  this  purpose  she  was  returned  to  the  service  of  Dr. 
John  G.  Clark,  who  originally  had  referred  her  to  me,  and  who  has 
kindly  permitted  me  to  report  the  case. 

On  the  day  preceding  the  operation  the  differential  count  showed 
the  following  figures:  Lymphocytes,  29  percent.;  mononuclear,  7.4 
per  cent.;  transitional,  5.4  per  cent.;  polymorphonuclear,  50  per 
cent.;  eosinophiles,  7.8  per  cent.;  basophiles,  0.4  per  cent.  The 
subsequent  leukocytic  counts  following  the  operation  will  be  seen 
in  the  table  on  the  opposite  page. 

The  operation  of  splenectomy  was  performed  by  Dr.  Clark  on 
January  28,  1904.  The  following  notes  were  recorded  at  the  time: 
The  spleen  was  rather  dense  in  consistency  and  the  surface  showed 
numerous  nodules  about  1  to  2  cm.  in  diameter,  with  depressed 
centres.  The  relations  of  the  organ  were  found  as  described  in  the 
physical  examination.  There  were  a  few  adhesions  posteriorly 
and  some  in  front,  between  the  lower  border  of  the  tumor  and  the 
great  omentum.  These  were  tied  off;  the  others  gave  no  trouble. 
The  splenic  vessels  were  ligated  with  some  difficulty  on  account 
of  the  very  narrow  space  between  the  tail  of  the  pancreas,  the  car- 
diac end  of  the  stomach,  and  the  spleen.  The  liver  was  slightly 
enlarged  and  showed  a  number  of  scar-like  depressions  on  the 
surface  of  both  lobes. 
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Date. 


Jan.  1, 
"  27, 
"  29, 
"  30, 
"    31, 

Feb.  1, 
"  2, 
"  3, 
"  4, 
"  6, 
"  10, 
"  14, 
"  Irt, 
"  18, 
"    24, 

Mar.l4, 

May  5, 


1904 


Red 
blood 
cor- 
puscles. 

Hsamo- 
glObin. 

h 

s  o 
»H 

5,600 

35.000 

16.640 

12,720 

21,120 

21,760 

17,680 

21,120 

20,000 

21,520 

23,860 

9,600 

9,000 

9,120 

7,280 

55"% 
62% 

55"% 

55"% 
55  % 

3,750,000 

3,350,000 

4,190,000 

3,840,000 

4,030,000 
4.900,000 

No. 


a  . 
a  ^ 

O  V 


No. 


29.0 7.4 

6.0 4.2 

3.0  1050  4.411540 

5.0    832  2.5l  416 

3.4   432  2.4   305 


6.6  1320  2.2 
9.0  864  2.6 


18.6  1354  2.8 

!   i 


No. 


5.4  .. 
4.0  .. 
7.6  2660 
10.2  1697 
8.  2  1043 


7.8:1560 
9.6|  921 

5.7  415 


50.0 
86.5 
84.8 
74.4 
74.8 


81.0 
70.7 
61.9 


No. 


%  No, 


7.8 
0.2 

29,680! 

12,380  3.6 
9,514  10. 5 


16,200!  2.4 

6,787  7.9 
4,506  11.0 


599 
1335 


4801 


758 


800 


%  No. 


0.2 


19 


Almost  immediately  after  the  operation  the  patient  complained 
of  pain  at  the  base  of  the  left  chest  and  in  the  left  upper  part  of  the 
abdomen.  The  temperature  rose  to  102°  and  subsequently  kept 
constantly  above  normal.  At  first  physical  examination  was  diffi- 
cult because  of  the  impossibility  of  turning  the  patient,  but  indefinite 
rales  or  friction  sounds  were  heard.  Later  decided  signs  of  a  lobar 
pneumonia  were  detected.  Before  this  time,  however,  the  upper 
angle  of  the  incision  was  opened  in  the  effort  to  discover  the  cause 
of  the  pyrexia,  and  a  small  area  of  induration,  but  no  suppuration, 
was  discovered.  On  February  17th,  twenty  days  after  the  opera- 
tion, and  after  the  first  elevation  of  temperature,  the  fever  subsided 
by  crisis,  going  from  103°  to  the  normal  in  the  course  of  a  few  hours, 
and  remaining  normal  continuously  thereafter.  At  the  same  time 
the  leukocytes  declined  from  over  20,000  to  9600,  and  subsequently 
remained  normal  or  subnormal. 

After  the  full  recovery  from  the  operation  the  patient  showed 
no  change  in  appearance  or  physical  signs,  excepting  those  referred 
to  the  left  upper  part  of  the  abdomen.  She  complained  of  some 
dragging  and  other  unpleasant  sensations  in  this  region,  but  as 
compared  with  her  condition  before  the  operation  was  certainly 
much  relieved. 

Three  months  after  the  operation  I  found  her  in  comparatively 
good  health,  able  to  attend  to  her  work  as  a  chambermaid,  and 
with  practically  no  local  symptoms.  The  lymphatic  glands  seemed 
to  have  increased  somewhat  in  size,  but  the  difference  was  not 
very  marked. 

Among  the  interesting  features  in  the  blood  count  of  the  case 
was  the  behavior  of  the  lymphocytes  and  eo.sinophile  cells.  It  has 
been  found  by  experiment,  as  well  as  after  operative  removal  of  the 
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spleen  in  man,  that  there  is  an  increase  in  the  number  of  lympho- 
cytes and  later  an  increase  in  the  eosinophile  cells.  The  proportion 
of  the  latter  was  at  the  time  of  the  operation  decidedly  increased 
(7.8  per  cent.).  The  lymphocytes  were  not  specially  increased  (29 
per  cent.),  but  the  polymorphonuclear  cells  were  actually  and  rela- 
tively reduced  in  number.  This  reduction  was,  however,  in  favor 
of  the  mononuclear  and  transitional  cells,  which  at  this  time  and 
subsequently  showed  conspicuous  increase. 


Fig.  6. 


/         2 

(           1 

3     CM. 

1            1 

Spleen. 
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Unfortunately  the  intervention  of  an  acute  pneumortia  altered 
the  figures  that  probably  would  have  been  obtained.  The  result 
of  the  postoperative  pneumonia  are  the  same  as  is  usually  seen  in 
normal  persons — a  marked  polymorphonuclear  leukocytosis  and 
a  reduction  of  eosinophiles.  After  the  subsidence  of  the  pneumonia 
there  was  a  return  to  practically  the  same  conditions  as  were 
observed  before  operation,  viz.,  a  marked  eosinophilia  and  reduc- 
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tion  of  polymorphonuclear  in  favor  of  the  mononuclear  and  transi- 
tional cells. 

Macroscopic  Appearance  of  the  Spleen.  The  organ  measured 
22x13x7  cm.,  and  after  hardening  weighed  1230  grams.  The 
striking  features  when  seen  in  the  fresh  state  were  numerous  nod- 
ular projections  on  the  surface,  which  presented  the  appearance  of 
secondary  tumors.  These  varied  in  size  from  small  masses  a  half 
to  1  cm.  in  diameter  up  to  large  nodes  fully  2|  or  3  cm.  in  diame- 
ter. The  larger  nodes  were  distinctly  umbilicated,  the  depression 
being  quite  marked  and  of  a  whitish,  cicatricial  appearance  at  the 
bottom.  Elsewhere  the  surface  of  the  organ  was  red  in  color,  some- 
what modified  by  a  more  or  less  thickened  capsule.     The  project- 


FlG.  7. 


Macroscopic  appearance  of  section  (photograph).    The  lighter  areas  represent  new-growth; 
the  darker  areas  are  uninvolred  splenic  tissue. 


Ing  nodules  were  numerous  anteriorly  and  on  the  convex  surface 
of  the  organ;  they  were  fewer  posteriorly  and  in  the  hilum.  The 
consistence  of  the  organ  as  a  whole  was  distinctly  increased  and 
was  uniform  in  all  portions.  On  section  through  its  substance 
practically  the  entire  organ  was  seen  to  have  been  invaded  by  a 
growth  of  a  dense  consistence  and  pinkish-red  color.  This  ex- 
tended inward  and  toward  the  hilum,  leaving  only  small  parts  of  the 
substance  of  the  spleen,  which  could  readily  be  distinguished  by 
their  darker  color,  uninvolved.  Posteriorly  and  at  the  hilum  the 
spleen  substance  was  comparatively  free.  As  seen  in  the  cross-sec- 
tion the  nodular  masses  on  the  surface  were  manifestly  not  separate 
new-growths  like  secondary  tumors,  but  projecting  parts  of  a  large 
invading  mass  which  occupied  the  greater  part  of  the  organ.    The 
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appearance  was  not  unlike  such  a  one  as  might  result  from  separate 
pyramidal  groAvths,  with  the  apices  projecting  from  the  surface  of 
the  organ  and  extending  deeply  into  the  substance,  the  bases  being 
completely  fused  or  at  most  leaving  small  areas  of  normal  splenic 
tissue  here  and  there  between  them  (Figs.  6  and  7). 

Careful  examination  of  the  umbilications  of  the  nodules  presented 
no  evidence  that  these  had  resulted  from  secondary"  softening  of 
the  centres  of  the  growths,  but  suggested  rather  that  the  elevation 
surrounding  the  depressions  was  the  result  of  an  infiltrating  process 
that  had  not  affected  the  centre  so  that  the  fibrous  tissue  of  tra- 
beculse  had  prevented  the  elevation  at  the  point  of  umbilication. 
Cross-sections  showed  some  excess  of  fibrous  tissue  in  this  central 

Fig.  8. 


Microphotograph  of  fection  of  spleen  under  low  magnification,  showing  the  alveoli  con- 
taining endothelial 'iCellSteurrounded  Ly  fibrous  walls.  The  photograph  exaggerates  the 
density  of  the  fibrous  tissue. 

zone,  and  the  cicatricial  appearance  on  the  surface  was  due  to 
thickening  of  the  capsule  of  the  spleen  at  the  point  noted,  quite  as 
much  as  to  actual  fibrous  tissue  formation  in  the  centre  of  the 
nodes.  Nowhere  in  the  substance  of  the  new-growth  could  any 
evidence  of  necrosis  be  discovered  by  the  naked  eye,  no  areas  of 
softening,  of  caseation,  or  the  like.  The  tissue  was  uniform  in  char- 
acter, somewhat  ghstening  on  section  and,  as  before  stated,  pinkish- 
red  in  color. 

Microscopic  Appearances.  Portions  of  various  parts  of  the  organ 
were  placed  in  Zenker's  fluid,  Miiller-formol,  and  absolute  alcohol, 
and  sections  were  stained  with  eosin-haematoxylin.  Van  Gieson's 
stain,  Biondi's  mixture,  carbol-fuchsin,  methylene  blue,  and  by 
Gram's  method. 
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The  sections  showed  a  marked  new  growth  of  connective  tissue 
forming  alveoU  of  various  sizes  (from  0.13  to  0.26  mm.  in  diameter), 
and  containing  large,  clear  cells,  with  pale  nuclei,  and  often  cells 
containing  several  nuclei  of  the  same  character.  In  certain  areas 
giant  cells  with  centrally  or  eccentrically  clustered  nuclei  were  abun- 
dant, and  everywhere  such  cells  were  present,  at  least  in  small 
numbers.     The  lymphoid  elements  of  the  splenic  pulp  were  an 


Fig.  9. 


Microphotograph  (high  power),  showing  cue  of  the  alveoli  containing  endothelial  cells, 
giant  cells,  and  leukocytes. 


ft_  CO 


inconspicuous  feature  in  all  the  sections,  being  crowded  into  mere 
zones  surrounding  the  alveolar  formations  where  these  were  well 
developed,  and  being  displaced  by  more  diffuse  connective-tissue 
growth  in  other  places. 

The  alveolar  spaces  referred  to  were  generally  rounded  in  outline 
and  surrounded  by  a  wall  of  well-developed  connective  tissue  of 
considerable  thickness.     For  the  most  part  this  wall  was  compact 
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and  separated  from  the  surrounding  alveolar  or  splenic  tissue  by  a 
sharp  line  of  separation,  but  elsewhere  the  transition  was  more 
gradual  and  formed  by  connective  tissue  of  a  less  dense  character 
intermixed  with  lymphoid  elements  (Figs.  8,  9,  10  and  11). 

Within  the  alveoli  were  found  the  large  endothelial  cells  before 
described.  In  sections  through  favorable  parts  of  the  growth 
the  cells  were  separate  and  clearly  marked,  but  more  commonly 
there  was  an  apparent  or  real  confluence  making  large  protoplasmic 
structures  containing  large  vesicular  nuclei.  These  almost  invariably 
showed  nucleoli.  Many  of  the  cells  contained  two  or  three  nuclei. 
In  the  peripheral  parts  of  the  alveoli,  and  to  a  less  extent  in  the 


Fig.  10. 


Section  of  spleen.    Biondi's  stain.    X  142.5. 


centre,  giant  cells  with  clusters  of  nuclei  were  common.  The  proto- 
plasm of  the  cells  was  clear  and  rather  glistening.  It  did  not  pre- 
sent any  appearance  of  degeneration,  though  in  some  places  it  was 
possibly  somewhat  hyaline.  In  some  of  the  alveoli,  especially  those 
with  less  well-developed  walls,  the  endothelial  cells  were  separated 
by  or  intermixed  with  erythrocytes  or  lymphoid  cells,  but  there  were 
no  macrophages.  Pigmentation  was  practically  absent  in  this  part 
of  the  tissue,  but  was  present  to  a  small  extent  in  the  reticular 
connective  tissue. 

The  size  of  the  endothelial  cells  containing  one  or  two  nuclei 
varied  from  about  lOft  to  20//  in  diameter,  the  average  being  about 
15fjt;   the  size  of  the  giant  cells  was  from  SO/J-  to  72/^,  the  average  of 
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a  number  being  51/>«.  The  large  masses  of  fused  character  were 
even  larger,  in  some  places  nearly  filling  the  alveolus. 

In  the  portions  of  the  spleen  comparatively  free  from  the  uni- 
formly infiltrating  growth  there  was  still  evidence  of  an  active  endo- 
thelial proliferation,  but  as  the  organ  was  practically  entirely  in- 
volved it  cannot  be  determined  if  this  process  were  simply  an 
extension  from  the  growth  proper  or  an  evidence  of  prior  involve- 
ment in  lesser  intensity  of  a  condition  that  caused  complete  trans- 
formation in  the  parts  that  have  been  designated  the  growth  proper. 

The  Malpighian  bodies  were  retained  in  some  places,  though 
atrophied.     Elsewhere  they  were  converted  into  connective  tissue 


Fig.  11. 


Pectlon  of  spleen.    Mallory's  stain,    x  157. 


or  had  become  hyaline.  This,  however,  was  an  inconspicuous 
feature.  In  general  the  endothelial  and  fibrotic  process  had  simply 
caused  a  disappearance  of  normal  splenic  features. 

In  sections  from  one  part  of  the  spleen  the  Malpighian  bodies 
were  conspicuously  involved,  being  occupied  by  a  rounded,  acinus- 
like  area  of  endothelial  proliferations,  lying  adjacent  to  the  blood- 
vessel of  the  Malpighian  body  and  sometimes  pushing  the  vessel 
to  one  side,  but  never  involving  it.  In  some  parts  the  area  of  endo- 
thelial character  was  minute;  elsewhere  almost  the  whole  Mal- 
pighian body  was  transformed.  There  was  no  evidence  of  fibrous- 
tissue  formation  in  these  areas. 

Sections    stained    with    carbol-fuchsin    and    Gabbett's   .solution 
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showed  no  tubercle  bacilli,  and  those  stained  by  Gram's  method 
likewise  showed  no  bacteria  of  any  kind. 

Case  IV.  Man,  aged  fifty-one-years;  history  of  malaria,  stunted 
growth,  ^pigmented  skin,  clubbed  fingers  and  toes,  enlarged  abdomen 
(tympany),  enlarged  spleen,  slightly  enlarged  liver,  moderate  ancemia, 
leukopenia,  diarrhoea,  hemorrhages  from  bowel,  rectal  ulceration,  ten- 
dency to  chills,  no  malarial  organisms;  duration  at  least  three  years, 
probably  longer. — C.  T.,  aged  fifty-one  years,  laborer  on  railroad,  a 
native  of  Italy,  had  come  to  America  six  years  before.  Admitted 
to  Pennsylvania  Hospital  September  30,  1901. 

Family  history  negative.  He  himself  had  had  some  operation 
for  a  mass  in  the  right  inguinal  region  forty  years  before.  During 
ten  years  after  he  was  twenty  years  old  he  had  mild  attacks  of  chills 
and  fever  every  summer.  At  thirty-three  had  some  kind  of  bloody 
diarrhoea  for  six  weeks.  Six  weeks  ago  first  had  pain  in  the  left 
side  of  abdomen  and  distention  of  the  abdomen  and  diarrhoea. 
The  stools  were  free  of  blood,  but  the  patient  had  much  rectal  pain. 

On  physical  examination  the  patient  was  found  a  small-sized 
man  with  darker  skin  than  the  average  Italian  and  distinct  pig- 
mentation in  places.  The  fingers  and  toes  showed  clubbed  extremi- 
ties. The  abdomen  was  enlarged  and  tense,  but  did  not  contain 
free  fluid.  The  spleen  could  be  felt  extending  far  down  into  the 
abdomen.  The  liver  dulness  was  small  in  vertical  extent.  Later 
the  abdominal  distention  subsided  and  the  spleen  was  then  found 
extending  to  within  an  inch  of  the  anterior  superior  spine  of  the 
ilium.  Rectal  examination  showed  an  ulceration  in  the  anterior 
wall  of  the  rectum  (Fig.  12). 

Blood  Examination.  Red  blood  corpuscles,  4,190,000;  haemo- 
globin, 60  per  cent.;  white  blood  corpuscles,  4000. 

Urine.  Specific  gravity,  1012;  acid;  some  albumin  present; 
granular  and  epithelial  casts. 

The  sputum  contains  no  tubercle  bacilli.  The  feces  contain  no 
amoebae;  the  blood  serum  does  not  agglutinate  Shiga's  bacilli. 

March  5,  1902.  Chill,  temperature  of  104^°;  tongue  greatly 
swollen.  Later,  ulceration  under  tongue.  Leukocytes  11,400.  No 
malarial  organisms. 

April  1st.  Admitted  to  University  Hospital.  Same  conditions 
noted;  also  enlargement  of  practically  all  superficial  lymph  glands. 
Liver  extends  from  sixth  rib  to  two  inches  below  ribs.  Edge  easily 
felt.    Spleen  as  before.    A  small  ventral  hernia. 

4th.  Blood:  Red  blood  corpuscles,  3,980,000;  haemoglobin,  70 
per  cent. ;  white  blood  corpuscles,  4400. 

10^^.    Hemorrhage  from  bowel;  diarrhoea. 

June  6th.    Hemorrhage  from  bowel,  about  eight  ounces;  diarrhoea. 

7th.     Considerable  hemorrhage  from  bowel ;  chills,  but  no  fever. 

August  12^^.  Slight  hemorrhage,  followed  by  temperature  of 
102f°,  soon  normal. 
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From  this  date  no  notable  changes.  The  patient  frequently 
complained  of  abdominal  pain  near  the  umbilicus  (ventral 
hernia),  in  the  left  side  (spleen),  and  in  the  rectum  (ulcers). 
Repeated  examinations  showed  persistence  of  the  ulcers.  At 
intervals  he  had  accessions  of  cough,  with  rough  breathing  and 
rales.    The  blood  was  examined  repeatedly  and  was  found  in  about 


Fig.  12. 


the  same  condition  as  above  recorded.  Constant  diarrhoea  and 
frequent  hemorrhages  were  the  marked  symptoms.  The  patient 
was  transferred  to  the  Philadelphia  Hospital. 

This  case  in  its  general  appearance  and  in  the  tendency  to  re- 
peated infections  resembled  Case  I.  very  closely.  Studies  of  the 
blood  serum  were  made  to  determine  if  any  explanation  of  the  ten- 
dency to  infection  might  be  found.    Dr.  J.  S.  Evans,  who  conducted 


522  STENGEL:    VARIETIES    OF   SPLENIC   ANEMIA. 

these  examinations,  reported  an  increase  rather  than  reduction  in 
both  immune  bodies  and  complements.  The  mechanism  of  the 
infections  must  therefore  be  sought  in  some  other  direction. 

Case  V.  Woman,  aged  forty-four  years;  doubtful  history  of 
malaria,  enlargement  of  spleen,  succeeded  by  evidences  of  hepatic 
cirrhosis  (ascites);  no  ancemia,  hydrothorax;  duration  two  and  a 
half  years  or  more. — Ellen  D.,  aged  forty-four  years,  white,  married. 
Was  admitted  to  the  University  Hospital  November  24,  1903.  The 
following  history  was  recorded: 

The  patient  is  a  widow  and  has  five  children,  all  of  whom  are 
well.    She  has  worked  hard  all  her  life. 

The  family  history  is  negative  excepting  that  one  brother  died  of 
consumption.     No  history  of  new-growths. 

Menses  began  at  thirteen  years,  always  normal.  Labors  normal. 
The  last  one  eighteen  years  ago.  There  was  some  uterine  trouble 
six  years  ago  and  she  was  confined  to  bed  for  six  weeks.  She  had 
malaria  two  years  ago,  but  her  description  of  the  symptoms  is  not 
very  convincing. 

About  two  years  ago  the  patient  first  noticed  some  enlargement 
on  the  left  side  of  the  abdomen.  This  continued  without  any  local 
symptoms  excepting  a  slight  feeling  of  fulness  and  occasionally 
moderate  pain.  There  has  been  no  loss  of  weight,  but  she  has 
become  weaker.  Her  color  has  at  times  been  a  trifle  sallow.  A  little 
swelling  of  the  feet  has  recently  developed.  This  comes  on  during 
the  day  and  disappears  at  night.  Physical  examination  showed 
slight  pallor  and  a  subicteric  hue  of  the  skin,  but  no  distinct  jaun- 
dice. Very  slight  oedema  of  the  legs  and  feet.  No  cyanosis.  Lungs 
normal,  excepting  that  the  breath  sounds  appear  a  little  harsh. 
Heart  normal  in  size;  the  first  sound  at  the  apex  is  a  little  lacking 
in  muscular  quality,  but  there  are  no  murmurs.  The  abdomen  is 
enlarged,  especially  on  the  left.  The  spleen  can  be  easily  felt,  and 
on  the  anterior  surface  are  several  distinct  notches.  The  lower 
border  extends  below  the  umbilicus. 

The  liver  extends  from  the  sixth  rib  to  below  the  costal  margin. 
As  the  abdomen  is  generally  distended  it  cannot  be  plainly  felt 
beneath  the  ribs,  but  in  the  epigastric  spaces  the  edge  is  distinctly 
palpable  and  the  substance  of  the  organ  is  evidently  hard  and 
rough.  There  is  decided  movable  dulness  and  fluctuation  in  the 
peritoneum. 

Examination  of  Blood.  Red  blood  corpuscles,  5,500,000;  white 
blood  corpuscles,  8800;  hemoglobin,  81  per  cent. 

Urine.  Clear,  brownish-red;  specific  gravity,  1025:  no  albumin, 
no  sugar;  urates,  a  few  leukocytes,  and  epithelial  cells. 

November  28,  1903.  Paracentesis  of  the  peritoneum  was  per- 
formed and  eleven  pints  and  three  ounces  of  clear  fluid,  yellowish- 
green  in  color,  were  removed.  The  liver  could  then  be  plainly  felt 
and  was  decidedly  hard. 
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SOth.  Some  pain  at  the  right  base  and  a  pleural  friction  sound. 
Blood:  Red  blood  corpuscles,  5,300,000;  white  blood  corpuscles, 
7200;  hfemoglobin,  80  per  cent. 

December  1st.  Considerable  reaccumulation  of  abdominal  effu- 
sion.   Right-sided  hydrothorax. 

5th.  Increase  in  effusion  in  right  chest;  white  blood  corpuscles, 
7400.  Urine:  Specific  gravity,  1030;  small  amount  of  albumin, 
leukocytes,  a  few  red  blood  corpuscles,  urates,  a  few  hyaline  casts. 
There  is  a  trace  of  bile.  • 

16^^.    Abdomen  tapped;  twelve  pints  fourteen  ounces  removed. 

January  3,  1904.  Abdomen  tapped;  sixteen  pints  fifteen  ounces 
removed.    The  fluid  does  not  contain  bile. 

14^^.  Abdomen  tapped;  eighteen  pints  eight  ounces  removed. 
Right  pleural  cavity  tapped  ;  fourteen  ounces  of  blood-tinged 
fluid  removed.  Soon  after  this  the  patient  passed  out  of  observa- 
tion. 

The  most  interesting  feature  in  this  case  was  the  fact  that  she 
had  been  under  my  observation  a  year  previous  to  her  admission  to 
the  hospital,  at  which  time  I  found  great  enlargement  of  the  spleen 
without  a  single  symptom  of  consequence.  It  was  not  until  long 
after  that  time  that  she  first  showed  evidences  of  beginning  cir- 
rhosis and  portal  obstruction.  There  was  not  in  the  history  of  this 
case  any  hemorrhage  nor  the  usual  gastrointestinal  symptoms  met 
with  in  splenic  ansemia. 

Classification  of  Splenic  Anemia.  Analysis  of  the  clinical 
descriptions  and  pathological  features  of  many  of  the  cases  classi- 
fied as  splenic  anaemia  discloses  the  fact  that  these  cases  properly 
belonged  to  one  or  the  other  of  the  following  conditions: 

1.  Progressive  Pernicious  Anoemia  or  Intense  Secondary  Anaemia. 
The  oft-cited  case  of  Striimpell  belongs  to  this  group.  In  that  case, 
probably  one  of  pernicious  anaemia,  simple  congestion  with  great 
dilatation  of  the  splenic  sinuses  constituted  the  pathological  con- 
dition of  the  spleen.  Other  cases  in  which  pronounced  anaemia 
and  moderate  enlargement  of  the  spleen  have  been  found  should 
be  included  in  this  group,  and  these  constitute  the  basis  for  the  view 
now  seldom  expressed,  that  splenic  anaemia  and  progressive  perni- 
cious anaemia  are  closely  allied.  As  a  matter  of  fact,  in  the  condi- 
tions nowadays  classified  as  splenic  anaemia  impoverishment  of 
the  blood  is  rarely  a  predominating  feature  except  after  repeated 
hemorrhages. 

2.  Pseudoleukoemia.  The  earliest  writers  (Griesinger,  H.  C. 
Wood)  suggested  that  the  condition  is  usually  a  splenic  variety  of 
Hodgkin's  disease,  and  this  view  is  occasionally  expressed  at  the 
present  day.  This  opinion  was  adopted  by  Sippy  in  his  admirable 
review  of  the  subject,  but  is  now  generally  abandoned  for  the  reason 
that  the  pathological  anatomy  as  far  as  known  almost  invariably 


524  STENGEL:    VARIETIES    OF   SPLENIC   ANEMIA. 

negatives  the  supposed  pseudoleukaemic  nature  of  the  disease. 
Nevertheless  there  are  some  cases  reported  in  older  (Miiller)  and 
more  recent  Hterature  in  which  the  symptoms  and  such  pathological 
data  as  were  obtained  show  that  splenic  pseudoleuksemia  may  be, 
clinically,  nearly  if  not  quite  identical  with  that  we  now  call  splenic 
ansemia.    Such  cases  are,  however,  exceptional. 

3.  LeukcBmia.  All  systematic  writers  call  attention  to  the  occa- 
sional subsidence  of  leukocytosis  in  this  disease.  Under  these 
circumstances  the  case  might  for  a  time  have  many  of  the  clinical 
features  of  splenic  anaemia,  and  some  authorities  (Griesinger)  re- 
garded the  latter  as  an  aleuka;mic  variety  of  splenic  leukaemia. 

4.  Cirrhosis  of  the  Liver.  Some  degree  of  splenic  enlargement  is 
habitual  in  cirrhosis  of  the  liver.  Formerly  this  was  attributed  to 
congestion  of  the  spleen  caused  by  obstruction  of  the  portal  circula- 
tion, but  more  recently  the  view  has  gained  ground  that  the  splenic 
condition  results  from  the  action  of  the  same  irritant  as  that  which 
causes  the  cirrhosis  (alcohol,  etc.).  Under  these  circumstances  it 
might  seem  natural  that  certain  cases  of  cirrhosis  should  present 
an  unusual  degree  of  splenic  enlargement.  The  studies  of  Banti, 
showing  a  frequent  association  of  splenic  anaemia  and  cirrhosis, 
gave  additional  color  to  this  view,  and  seemed  to  justify  the  expression 
splenomegalic  cirrhosis  of  the  liver.  On  the  other  hand,  however, 
the  investigations  of  Banti,  Bovaird,  and  others  showed  that  clinic- 
ally as  well  as  pathologically  the  cirrhotic  process  may  be  demon- 
strably secondary  to  the  splenic  disease.  Under  such  circumstances 
the  condition  is  rather  one  of  splenomegaly  with  cirrhosis.  The 
cases  in  which  pronounced  splenomegaly  is  simply  an  incident 
in  cirrhosis  are  probably  rare  as  far  as  accurate  studies  would 
indicate. 

5.  Hypertrophic  Cirrhosis  of  the  Liver  (Hanot's  disease).  In 
this  condition  the  long  duration  of  the  disease  and  the  considerable 
degree  of  splenic  enlargement  are  the  basis  upon  which  inclusion 
under  the  head  of  splenic  anaemia  has  sometimes  been  suggested 
if  not  justified.  Some  of  the  cases  of  familiar  splenic  anaemia  in 
particular  may  perhaps  be  more  properly  classified  here. 

6.  Chronic  Splenitis.  The  greatest  confusion  exists  in  the  case 
of  splenic  enlargement  in  children.  Such  enlargement  is  common 
in  rickets  and  congenital  syphilis,  and  occurs  in  the  uncertainly 
classified  condition  called  anaemia  infantum  pseudoleukaemica  (von 
Jaksch).  In  the  case  of  rickets  and  congenital  syphilis  the  splenic 
lesion  is  a  chronic  splenitis  leading  to  fibroid  change  and  some 
lymphadenoid  hypertrophy.  Clinically  the  dominating  symptoms 
are  those  of  the  underlying  affection.  It  is,  of  course,  possible  that 
exceptionally  the  splenic  enlargement  and  its  consequences  might 
overshadow  other  features,  but  the  evidence  at  hand  does  not  bear 
out  such  an  assumption.    In  the  case  of  von  Jaksch's  disease,  path- 
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ological  studies  and  accurate  clinical  observations  also  are   still 
wanting. 

The  chronic  splenitis  of  malaria  belongs  in  the  same  group.  How 
far  malaria  may  prove  to  be  a  factor  in  the  etiology  of  splenic 
anaemia  remains  unsettled.  Undoubtedly,  however,  there  is  some 
added  element  that  operates  in  the  development  of  the  condition 
even  if  malaria  is  a  factor. 

Leaving  out  of  consideration  the  cases  of  splenic  enlargement, 
which  by  their  clinical  features  or  pathological  lesions  could  be 
plainly  referred  to  the  above  groups,  there  remain  certain  cases  in 
which  the  splenic  disease  is  of  such  dominating  character  that  the 
cases  must  be  regarded  as  forming  a  separate  group  or  separate 
groups.  The  fact  that  cirrhosis  of  the  liver  supervenes  in  the  late 
stages  does  not  militate  against  such  a  classification,  since  very  good 
evidence  has  been  brought  forward  to  show  that  splenic  disease 
may  occasion  secondary  cirrhosis  of  the  liver.  Conspicuous  pre- 
dominance of  splenic  involvement  from  the  beginning  warrants  the 
separate  classification  of  such  cases  even  when  some  evidence  of 
cirrhosis  of  the  liver  is  an  early  feature. 

It  would  be  hopeless  in  the  present  state  of  knowledge  to  attempt 
a  classification  of  all  of  the  cases  that  have  been  reported.  On  the 
other  hand,  it  is  very  evident  that  there  are  very  different  sorts  of 
cases  that  have  more  or  less  superficial  resemblance,  and  I  cannot 
share  the  view  that  all  are  probably  instances  of  one  disease  in 
different  stages.  The  ultimate  solution  of  the  matter  must,  seem- 
ingly, come  from  more  careful  clinical  and  pathological  study  of 
these  cases,  with  recognition  of  the  fact  that  the  long  continuance 
of  the  disease  may  cause  very  different  lesions  at  different  stages. 
The  following  varieties  may  be  recognized  provisionally: 

1.  Simple  Splenomegaly.  In  a  certain  number  of  cases,  including 
some  described  by  Miiller,  Banti,  Osier,  Rendu,  Peter,  Sippy,  and 
others,  the  conspicuous  feature  in  the  clinical  history  is  the  splenic 
enlargement.  Anaemia  is  not  by  any  means  an  invariable  symptom, 
though  usually  present,  especially  when  hemorrhages  occur.  The 
hemorrhages  may  be  a  purely  splenic  feature  in  the  sense  that  they 
are  caused  by  mechanical  obstructions  brought  about  by  traction 
on  the  splenic  vein,  or  they  may  be  caused  by  general  conditions 
less  readily  explained,  as,  for  example,  in  the  case  of  hemorrhages 
from  the  gums.  Pathologically  speaking,  this  variety  belongs  in 
the  category  of  chronic  splenitis  such  as  occurs  secondary  to  malaria, 
syphilis,  rickets,  and  chronic  gastrointestinal  diseases.  The  lesion 
is  essentially  a  fibrous  hyperplasia.  In  some  instances  the  endo- 
thelial cells  of  the  sinuses  are  swollen  and  large  macrophages  are 
found;  in  others  these  cells  are  not  observed,  possibly  on  account 
of  the  late  stage  at  which  the  disease  has  terminated.  Analogy 
suggests  that  some  form  of  chronic  infection  or  intoxication  is  the 
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cause  of  this  variety.  The  tendency  to  some  endothelial  proliferation 
does  not  exclude  this  view,  for  in  all  kinds  of  chronic  splenitis  such 
endothelial  processes  may  occur.  In  some  cases  the  disease  may 
persist  for  a  long  time  and  the  patient  may  ultimately  die  without 
additional  lesions;  in  other  cases  changes  in  the  liver  develop  as  a 
final  stage  and  cause  a  marked  alteration  in  the  clinical  features. 
These  latter  cases  are,  I  believe,  in  some  sort  different  from  the 
former  in  their  pathology,  and  may  for  convenience  be  separately 
classed  as 

2.  Simple  Splenomegaly  Terminating  in  Cirrhosis  of  the  Liver. 
Perhaps  the  cases  which  ultimately  develop  cirrhosis  of  the  liver 
and  assume  the  fully  developed  character  of  Banti's  disease  are 
cases  which  from  the  start  had  a  prominent  grade  of  endothelial 
proliferation  in  the  splenic  sinuses.  Banti  has  shown  that  there 
may  be  an  endophlebitis  extending  from  the  spleen  to  the  splenic 
vein  and  eventually  to  the  portal  vein,  and  he  referred  the  cirrhosis 
of  the  liver  to  this  cause.  In  the  cases  recently  reported  by  Dock 
and  Warthin,  stenosis  of  the  portal  vein  was  discovered,  and  this 
may  have  been  preceded  by  a  similar  endothelial  process.  In  one 
of  my  own  cases  there  were,  within  the  terminals  of  the  portal  vein 
in  the  liver,  large  endothelial  cells  corresponding  to  those  found  in 
the  splenic  sinuses  and  in  the  regional  lymphatic  glands.  In 
Bovaird's  case  large  endothelial  cells  corresponding  with  those 
found  in  the  sinuses  of  the  spleen  were  a  conspicuous  feature  in  the 
portal  spaces  of  the  liver.  The  probable  embolical  origin  of  tliese 
formations  could  not  be  overlooked.  All  of  these  facts  suggest  that 
cirrhosis  of  the  liver  as  a  termination  of  splenomegaly  is  particularly 
likely  to  occur  when  the  process  from  the  beginning  has  been  in- 
clined to  affect  the  endothelial  cells  in  the  splenic  sinuses  particu- 
larly. A  review  of  the  cases  reported  in  the  literature  discloses  the 
varying  degree  of  endothelial  proliferation  that  may  be  present,  and 
it  seems  likely  to  me  that  this  is  not  the  result  merely  of  the  different 
stages  at  which  the  examinations  happened  to  be  made,  but  rather 
the  consequence  of  natural  difference  in  the  pathology  of  different 
cases.  Even  accepting  this,  however,  the  difference  may  be  only 
one  of  degree. 

That  splenomegaly  may  actually  precede  cirrhosis  of  the  liver,  or 
at  least  any  considerable  degree  of  cirrhosis,  was  shown  distinctly 
by  one  of  my  cases  (Case  V.)  here  reported,  in  which  the  patient 
had  been  under  my  observation  for  over  a  year  preceding  the  final 
development  of  the  well-known  symptoms  of  Banti's  disease.  When 
she  came  under  observation  there  was  a  decided  enlargement  of  the 
spleen,  but  no  other  signs  of  illness. 

3.  Splenomegaly  with  Marked  Constitutional  Disturbances.  A 
certain  number  of  cases  of  splenomegaly  have  been  described  in 
which,  in  addition  to  the  enlargement  of  the  spleen,  there  has  been  a 
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profound  disturbance  of  the  general  health,  causing  a  stunted  growth, 
clubbed  fingers,  osseous  changes,  and  pigmentation  of  the  skin.  Gil- 
bert and  Fournier  report  a  group  of  such  cases  in  children  in  whom 
the  symptoms  were  those  enumerated,  together  with  enlargement 
of  the  liver  and  jaundice.  Frederick  Taylor  has  also  reported  a 
series  and  refers  to  the  case  of  H.  R.  Smith,  another  presented  in 
the  Medical  Society  of  the  Hospitals  of  Paris,  and  some  other  less 
certain  instances.  In  some  particulars  the  group  of  family  spleno- 
megaly described  by  Brill  is  analogous,  though  in  other  particu- 
lars more  suggestive  of  the  variety  of  simple  splenomegaly.  In 
considering  these  cases,  which  have  for  the  most  part  been  observed 
in  young  persons  or  children,  the  difficulty  of  distinguishing  the 
disease  from  hypertrophic  cirrhosis  of  the  liver  (Hanot's  disease) 
must  be  kept  in  mind.  Furthermore,  pigmentation  of  the  skin  of 
non-icteric  character  may  be  accounted  for  in  various  ways,  and 
in  some  of  the  reported  instances  the  possibility  of  its  being  arsenical 
must  be  remembered,  while  in  other  cases  the  whole  condition  may 
belong  to  that  uncertainly  defined  affection  called  hsemochroma- 
tosis,  in  which  cirrhosis  of  the  liver  is  often  an  incident.  Leaving 
out  uncertain  cases,  however,  there  seems  to  be  a  group  or  variety 
in  which  splenomegaly  is  associated  with  stunted  growth,  pigmen- 
tation of  the  skin,  clubbing  of  the  fingers,  and  other  evidences  of 
general  systemic  disturbances.  In  this  group  probably  belong  two 
of  the  cases  here  reported.  These  presented  very  different  clinical 
features  from  those  shown  by  other  instances  of  so-called  splenic 
anaemia  or  splenornegaly. 

4.  Splenomegaly  Primitive.  While  it  is  not  possible  perhaps  to 
distinguish  this  variety  clinically,  there  is  a  sharp  distinction  in  the 
pathological  features.  It  will  be  recalled  that  the  essential  charac- 
teristic of  this  condition  is  the  presence  of  irregular  oval  spaces 
surrounded  with  fibrous  tissue,  and  more  or  less  filled  with  large 
endothelial  cells  containing  one  or  more  nuclei.  All  writers  agree 
that  these  alveoli  are  formed  by  the  proliferation  of  the  endothelial 
lining  of  the  splenic  sinuses,  with  fibrous  hyperplasia  of  the  sur- 
rounding tissue,  causing  the  formation  of  a  coarse  reticulum. 

Bovaird  has  suggested  that  the  proliferated  endothelial  cells 
eventually  form  fibrous  tissue,  and  Rolleston  and  Osier  are  dis- 
posed to  admit  this  as  a  probability.  Harris  and  Herzog  dissent 
from  this  opinion.  When  the  descriptions  and  figures  of  the  cases 
of  Gaucher,  Picou  and  Ramond,  Collier  and  Bovaird  are  examined, 
it  may  not  seem  impossible  that  the  endothelial  process  might  be 
the  forerunner  of  an  ordinary  fibrous  change ;  that,  in  other  words, 
as  Rolleston  states,  the  endothelial  proliferation  may  be  replaced 
by  a  fibrous  tissue  process.  When,  however,  the  macroscopic  as 
well  as  the  histological  features  in  my  own  case  are  considered,  it 
will  be  seen  that  the  transformation  into  the  ordinary  characters 
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of  a  fibrous  splenitis  could  not  have  occurred  after  a  lapse  of  any 
amount  of  time.  From  every  point  of  view  the  case  suggests  a 
neoplasm.  In  reporting  his  case  Bovaird  considered  the  respective 
merits  of  the  neoplasm  and  hyperplasia  theories,  and  concluded 
that  the  condition  was  rather  one  of  endothelial  hyperplasia.  He 
referred  to  the  doctrine  of  Thoma,  that  a  tumor  must  be  an  autono- 
mous growth.  On  the  other  hand,  all  pathologists  are  agreed  that 
there  is  no  sharp  dividing  line  between  the  processes  which  may 
be  properly  called  hyperplastic  and  those  which  are  strictly  speak- 
ing neoplastic.  In  reviewing  the  cases  of  splenic  anaemia  in  which 
the  endothelial  hyperplasia  has  been  a  feature  it  will  be  seen  that 
there  are  all  grades  of  conspicuousness  of  this  part  of  the  path- 
ological processes — from  those  cases  in  which  the  predominating 
feature  is  a  fibrous  hyperplasia,  with  a  certain  element  of  endo- 
thelial proliferation  superadded,  up  to  those  cases  like  my  own 
(Case  III.),  in  which  the  macroscopic  features  of  the  condition 
were  those  of  a  tumor  and  the  microscopic  characters  those  of  an 
active  neoplastic  formation,  essentially  and  primarily  involving  the 
endothelial  cells. 

Pathological  Anatomy.  Compared  with  the  mass  of  clinical 
material  the  pathological  data  are  scant  and  unsatisfactory.  In  part 
this  is  due  to  the  chronicity  of  the  disease  and  in  part  to  the  fact 
that  the  examinations  have  been  made  at  various  stages,  when 
presumably  diverse  conditions  might  be  expected.  The  most  exten- 
sive of  the  more  recent  studies  are  those  of  Banti.  In  brief  the  fol- 
lowing notes  contain  the  results  of  his  examinations: 

The  spleen  is  much  increased,  weighing  from  1  to  1.5  kilograms. 
The  shape  is  preserved,  the  surface  smooth  and  regular.  The 
capsule  is  thickened  and  on  section  the  substance  is  dark  brown 
and  hard,  showing  thickened  trabeculse  and  whitish  nodules  which 
correspond  to  the  Malpighian  bodies. 

Microscopically  the  Malpighian  bodies  were  found  in  various 
stages  of  fibrous  transformation,  the  process  beginning  around  the 
vessel  within  the  body.  A  certain  amount  of  hyaline  transformation 
was  also  apparent.  The  splenic  pulp  showed  no  special  enlarge- 
ment of  the  venous  channels.  In  the  earliest  stage  there  may  be 
found  in  some  of  the  veins  a  lining  of  large  cells,  making  the  vessel 
appear  almost  like  an  epithelial  channel  on  cross-section.  These 
large  cells  have  a  limited  amount  of  protoplasm  and  a  large 
nucleus  of  a  diameter  of  from  5  /^  to  8  /^.  The  same  kind  of  cells 
are  found  in  the  reticulum  surrounding  the  veins,  and  in  some  of  the 
channels  the  cells  have  become  loosened  from  the  walls  and  fill 
the  lumen  of  the  vessel,  giving  the  appearance  of  a  cancerous 
alveolus.  In  some  spaces  actual  giant  cells  and  occasionally  cells 
containing  normal  or  degenerated  red  corpuscles  were  observed. 
The  reticulum  of  the  pulp  was  evidently  thickened  and  of  hyaline 
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appearance.  This  was  always  a  conspicuous  feature  and  distin- 
guished the  tissue  absolutely  from  normal  spleen.  The  thickening 
of  the  reticulum  is  in  proportion  to  the  duration  of  the  disease,  and 
finally  areas  of  the  splenic  pulp  may  become  entirely  fibrous.  In 
view  of  the  process  of  fibrous  transformation  and  the  multiplica- 
tion of  cells  within  the  veins,  Banti  proposed  the  name  "fibro- 
adenia."  He  does  not  believe  there  is  a  new-formation  of  fibrous 
tissue  in  the  ordinary  sense  of  the  term,  but  rather  an  increase  of 
the  reticulum  from  exudation  from  pre-existing  cells. 

The  liver  is  reduced  in  size,  granular,  and  hard.  In  earlier  stages 
of  the  disease  it  may  be  normal  in  size  and  smooth.  Microscopic- 
ally there  is  found  a  marked  interlobular  cirrhosis  like  that  due  to 
alcohol. 

Banti  calls  particular  attention  to  sclerotic  endophlebitis  of  the 
splenic  vein,  causing  irregular  thickening  and  sometimes  even 
atheromatous  and  calcareous  foci.  These  conditions  also  extend 
into  the  portal  vein,  and  in  the  ascitic  stage  of  the  disease  even  the 
mesenteric  veins  may  be  affected,  though  in  less  degree  than  the 
splenic. 

The  bone-marrow  showed  all  the  characteristics  of  fetal  marrow, 
but  nucleated  red  corpuscles  were  present  in  small  numbers. 

Bacteriological  examination  of  various  tissues  and  the  blood 
proved  negative. 

Most  of  the  reports  published  since  Banti's  correspond  in  all 
essential  details. 

According  to  Osler^  two  conditions  have  been  described  in  the 
spleen:  (1)  a  fibrosis  and  hyperplasia  with  atrophy  of  the  pulp  and 
a  hyaline  degeneration  of  the  Malpighian  bodies,  and  with  this 
description,  according  to  MacCallum,  Osier's  cases  Nos.  4,  5,  and 
16  correspond;  (2)  on  the  other  hand,  very  remarkable  change  is 
found  in  certain  cases  which  agree  in  every  clinical  particular  with 
the  definition  of  the  disease  as  given  for  ordinary  cases.  The  nor- 
mal texture  of  the  spleen  is  replaced  by  fibrous  tissue  and  large 
endothelial  cells  with  clear  protoplasm  containing  two  or  more 
nuclei  and  among  them  giant  cells.  This  was  the  condition  first 
described  by  Gaucher  as  primary  endothelioma. 

Sippy^  could  find  records  of  but  ten  post-mortems  in  which  he 
felt  reasonably  certain  that  the  cause  of  death  was  "splenic  pseudo- 
leukaemia."  The  liver  was  usually  enlarged,  the  surface  smooth, 
the  edges  rounded,  and  no  evidence  of  cirrhosis,  though  under  the 
microscope  slight  increase  of  the  interlobular  connective  tissue  may 
be  found.  The  spleen  is  always  increased  in  size,  and  there  may 
be  perisplenitis.    Its  surface  is  usually  smooth,  but  sometimes  peri- 

'  Transactions  of  the  Association  of  American  Physicians,  1902,  p.  429. 
*  The  American  JodrNal  of  the  Medical  Sciences,  November,  1899. 
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toneal  adhesions  have  been  recorded.  In  a  case  reported  by  Banti 
there  was  visible  increase  in  the  connective  tissue,  and  small  white 
areas  about  the  size  of  a  pea  were  noted,  and  these  proved  to  be 
made  up  of  connective  tissue.  In  Sippy's^  case  there  was  no  macro- 
scopic evidence  of  connective  tissue,  but  microscopically  consid- 
erable fibrosis  was  the  feature  of  interest.  Banti  summarizes  the 
findings  in  the  spleen  as  follows:  (1)  atrophy  and  sclerosis  of  the 
Malpighian  corpuscles,  and  (2)  substitution  of  a  fibrous  reticulum 
for  the  delicate  reticulum  of  the  splenic  pulp.  As  a  rule,  according 
to  Sippy,  the  Malpighian  bodies  have  been  found  but  slightly 
altered.  In  his  own  case  a  few  were  sclerosed,  the  greater  number 
showing  no  change. 

The  following  is  quoted  from  the  description  of  West  ("A  Case 
of  Splenic  Ansemia,  Splenomegalie  Primitive,''  Medico-Chirurgical 
Transactions,  1896):  "The  spleen  showed  slight  increase  in 
the  trabecular  tissue — i.  e.,  slight  fibrosis.  Malpighian  corpus- 
cles are  much  diminished  in  size  and  badly  developed.  Iron 
reaction  negative."  Kanthack  examined  the  tissues  in  West's 
case  and  referred  to  the  presence  of  giant  cells  in  addition  to 
the  fibrosis. 

Sippy  does  not  quote  extensively  from  others  regarding  the  patho- 
logical anatomy,  leaving  the  impression  that  the  histology  as  ob- 
served by  others  was  practically  the  same  as  given  in  the  above. 

Dock  and  Warthin^  report  two  cases  with  anatomical  studies. 
In  the  first  the  liver  was  small  and  showed  a  moderate  increase  in 
connective  tissue,  especially  in  one  area.  The  spleen  had  a  thick- 
ened capsule  and  showed  a  dense  fibrous  network  enclosing  en- 
larged blood  spaces.  .  These  were  lined  and  in  many  cases  partly 
filled  with  large  endothelial  or  reticular  cells  containing  one  or  more 
lightly  staining  nuclei,  and  in  the  majority  of  cases  nucleoli.  "The 
fibrous  tissue  represents  a  hyperplasia  of  the  reticulum  of  the  pulp, 
the  endothelial  cells  lining  the  blood  spaces  apparently  taking  part 
in  the  formation  of  the  new  fibrous  tissue." 

The  bone-marrow  was  red  and  contained  an  increased  number 
of  normoblasts  and  very  few  giant  cells.  The  retroperitoneal  glands 
were  enlarged  and  of  the  type  known  as  haemal  gland. 

In  their  second  case  the  liver  was  small,  adherent  to  the  diaphragm 
by  tough  adhesions,  and  the  surface  on  section  was  granular.  It 
was  the  picture  of  an  atrophic  cirrhosis  on  microscopic  examina- 
tion. 

The  spleen  showed  marked  fibrosis  with  hyaline  change  of  the 
new-formed  connective  tissue.  This  process  was  uniform  through- 
out the  organ.  The  blood  spaces  were  lined  by  large  hypertrophic 
endothelial  cells.    A  few  giant  cells  were  found  in  the  blood  spaces, 

1  Transactions  of  the  Assoeiation  of  American  Physicianp,  1903. 
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and  the  author  suggests  that  these  may  have  been  emboHc  and  of 
bone-marrow  origin. 

In  both  of  the  cases  there  was  a  stenosis  of  the  portal  vein,  and 
as  the  pathological  lesions  are  entirely  compatible  with  chronic 
congestion  of  the  spleen  they  suggest  that  the  condition  of  the  portal 
vein  may  have  been  the  cause  of  the  lesion. 

They  find  nothing  in  recent  accounts  of  splenic  anremia  suggest- 
ing the  occurrence  of  this  condition  of  the  portal  vein,  but  several 
cases  were  reported  by  Sir  Andrew  Clark/  The  lesions  of  the 
splenic  and  portal  vein  described  by  Banti  differed  somewhat  from 
that  reported  by  Dock  and  Warthin,  though  perhaps  later  stages 
of  the  conditions  observed  by  Banti  might  correspond. 

Williamson^  describes  a  case  which  came  to  autopsy  and  in  which 
the  histological  features  were  sclerosis  of  the  Malpighian  bodies, 
general  fibrous  hyperplasia,  great  congestion  of  the  pulp,  and 
sinuses  filled  with  large  corpuscles  containing  cells.  The  last- 
named  cells  contained  from  six  to  ten  red  corpuscles  and  were 
mononuclear.  I  find  no  other  recorded  case  with  such  conspicuous 
macrophages.  Allusion  is  made  by  some  authors  to  occasional 
large  endothelial  cells  containing  red  corpuscles  or  fragments  of  such, 
but  not  to  the  numbers  found  by  Williamson  nor  to  cells  of  the 
peculiar  character  figured  by  him.  In  a  case  studied  by  Rolleston, 
the  spleen,  weighing  thirty-seven  ounces,  "showed  fibrosis  with 
widespread  proliferation  of  the  endothelial  cells  and  disappearance 
of  the  leukocytic  elements." 

Taylor,  in  referring  to  one  of  his  cases  of  "  splenomegalic  cirrhosis 
of  the  liver, "  states  that  "the  spleen  was  loaded  with  red  corpuscles; 
otherwise  it  appeared  normal." 

One  cannot  read  the  accounts  of  pathological  examinations, 
scanty  and  unsatisfactory  as  they  are,  without  receiving  the  im- 
pression that  they  very  probably  refer  to  different  pathological 
conditions,  however  similar  the  clinical  features.  There  are 
three  sorts  of  changes  that  may  be  clearly  distinguished:  (1) 
congestion,  (2)  fibrous  transformation,  and  (3)  endothelial  pro- 
liferation. The  first  of  these  was  conspicuous  in  only  a  few  of 
the  cases,  and  is  more  prominent  in  instances  (like  that  of 
Striimpell)  of  doubtful  character.  Fibrous  hyperplasia  of  the 
splenic  reticulum  and  sclerosis  of  the  Malpighian  bodies  constitute 
a  marked  condition  in  nearly  all  of  the  cases — a  fact  which  is,  of 
course,  easily  explained  by  the  chronicity  of  the  disease  and  the 
late  stage  at  which  the  histology  has  usually  been  studied.  What 
the  conditions  might  have  been  at  earlier  stages  cannot  be  deter- 
mined by  such  examinations.     The  endothelial  proliferation  is  not 

'  Transactions  of  the  London  Pathological  Society,  1867. 
2  Medical  Chronicle,  May,  1893. 
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peculiar  to  cases  of  so-called  splenic  anaemia.  A  certain  amount 
of  such  proliferation  is  found  in  cases  of  infectious  splenitis  of  all 
kinds,  and  this  doubtless  contributes,  in  such  cases  as  in  splenic 
anaemia  (Bovaird,  Rolleston,  Osier,  Dock  and  Warthin),  to  the 
fibrous  change  in  the  reticulum. 

A  very  different  condition  is  that  first  described  by  Weichselbaum 
as  "Primary  Multiple  Endothelial  Sarcoma  of  the  Spleen,"  and 
later  by  Gaucher  as  "Epithelioma  primitif,"  and  by  Debove  and 
Bruhl  as  " Splenomegalie  primitive."  Among  the  cases  of  this 
description  are  those  of  Weichselbaum,  Gaucher,  Collier,  Picou 
and  Ramond,  Bovaird,  and  my  own  (Case  III.  of  this  series).  The 
case  of  Weichselbaum  and  mine  differ  from  the  others  in  having  a 
more  marked  neoplastic  appearance  on  macroscopic  examination. 
The  opinion  of  Birch-Hirschfeld  that  Weichselbaum 's  case  was 
one  of  endothelial  hyperplasia  rather  than  a  tumor  does  not  accord 
entirely  with  the  gross  appearance  of  the  organ,  though  it  is  more 
applicable  to  Weichselbaum's  case  than  to  my  own.  This  will 
appear  from  the  recorded  description. 

Weichselbaum^  remarks,  by  way  of  preface,  that  he  was  unable 
to  find  any  instance  of  primary  sarcoma  of  the  spleen  in  the  litera- 
ture. The  specimen  was  obtained  from  the  body  of  a  soldier  twenty- 
one  years  old.  No  clinical  data  are  given.  The  spleen  was  "some- 
what enlarged,"  hard,  dark  brown  in  color,  and  presented  visible 
follicles.  On  section  the  surface  was  found  studded  with  small 
nodules  the  size  of  a  millet-seed  or  pea,  grayish-red  in  color,  rather 
soft,  and  projecting  above  the  cut  surface.  Their  color  distin- 
guished them  sharply  from  the  splenic  tissue,  but  there  was  no  other 
sharp  demarcation.  On  microscopic  examination  there  was  found 
a  fibrous  reticulum,  coarser  than  that  of  the  normal  reticulum  of 
the  spleen,  but  no  distinct  alveolar  arrangement.  In  the  meshes 
of  the  reticulum  were  found  large  endothelial  cells  of  round,  oval, 
or  irregular  shape,  some  of  the  latter  having  projecting  processes. 
The  nuclei  were  large  and  often  double.  In  the  periphery  of  the 
masses  large  cells  containing  remnants  of  red  corpuscles  or  yellowish 
pigment  were  found.  In  the  same  region  extension  of  the  processes 
of  the  cells  into  the  fibrous  reticulum  was  observed.  All  other 
organs  were  uninvolved. 

In  Collier's  case  the  involvement  of  the  spleen  was  in  the  form  of 
a  zone  of  cortical  infiltration,  and  Bovaird  describes  pyramidal 
formations  of  white  or  yellowish-white  color  extending  deeply  into 
the  substance  of  the  organ,  and  involving  the  greater  part  of  its 
anterior  half,  while  the  posterior  half  was  comparatively  free.  In 
Picou  and  Ramond 's  case  the  macroscopic  appearance  of  the  organ 
is  not  described  with  sufficient  accuracy.     In  none  of  these  cases 

1  Virchow's  Archiv,  1881,  vol.  Ixxxv.  p.  563. 
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was  the  condition  so  similar  to  that  of  definite  neoplasms  as  in  mine. 
It  is  not  impossible  though  difficult  to  conceive  how  in  any  of  these 
cases  a  longer  duration  could  have  led  to  an  effacement  of  the  con- 
spicuous cellular  process,  and  a  conversion  by  fibrous  hyperplasia 
into  an  organ  such  as  those  previously  described  in  cases  of  ordinary 
splenic  anaemia.  It  may  be  admitted  as  probable  that  endothelial 
proliferation  is  a  precursor  of  some  of  the  fibrous-tissue  formation 
in  splenic  anaemia  as  well  as  in  chronic  splenitis,  just  as  the  same 
process  may  lead  to  sclerosis  in  the  peritoneum;  but  it  seems  to  me 
just  as  unlikely  that  the  endothelial  process  in  the  six  cases  under 
consideration  could  have  terminated  in  complete  fibrosis  as  that 
endotheUomata  of  the  peritoneum  may  have  a  Hke  conclusion. 

It  is  always  difficult  to  draw  sharp  lines  between  cellular  hyper- 
plasias and  tumors.  In  the  case  of  glandular  affections  of  the  gastro- 
intestinal mucosa,  in  certain  epithelial  proliferations  in  the  liver, 
thyroid  gland,  and  breast,  this  difficulty  is  well  recognized.  The 
microscopic  features  alone  do  not  suffice,  and  an  appeal  must  be 
made  to  the  gross  appearances,  the  etiological  relations,  etc.  Viewed 
in  this  way,  I  cannot  avoid  the  conclusion  that  my  own  case  belongs 
in  the  category  of  tumors  rather  than  of  simple  cellular  hyperplasia. 
The  peculiar  prominence  of  giant  cells  naturally  raised  the  sus- 
picion that  the  process  might  be  infectious  or  parasitic,  but  no  form 
of  bacterial  organisms  nor  anything  suggesting  protozoa  could  be 
discovered. 

One  of  the  arguments  advanced  in  opposition  to  the  tumor  theory 
in  such  cases  is  the  preservation  of  normal  splenic  appearances. 
As  one  author  states,  "After  all  these  years  the  organ  is  still  a  spleen." 
This  preservation  of  normal  appearance  is,  however,  more  super- 
ficial than  real,  as  sections  through  the  organ  showed  in  several 
cases  almost  complete  transformation  of  the  splenic  substance. 

The  conclusion  to  which  I  have  come  is  that  the  cases  of  spleno- 
megaly of  the  type  of  Gaucher  represent  a  primary  neoplasm  of  the 
spleen  somewhat  comparable  to  the  diffuse  myelomata,  and  to  cer- 
tain infiltrating  sarcomata  of  the  liver. 


REVIEWS. 


Clinical  Treatises  on  the  Pathology  and  Therapy  of  Dis- 
orders OF  THE  Metabolism  and  Nutrition.  Part  IV.  The 
Acid  Autointoxications.  Part  V.  Concerning  the  Effect  of 
Saline  Waters  on  MetaboHsm."  By  Prof.  Carl  von  Noorden 
and  Dr.  Carl  Dapper.     New  York:  E.  B.  Treat  &  Co.,  1904. 

Most  interestingly  expressed  and  clearly  defined  are  the  authors' 
views  on  the  difficult  subject  of  defective  metabolic  processes  with 
the  resultant  intoxications.  Acetone,  formerly  regarded  as  the 
cause  of  diabetic  coma,  is  proven  to  be  the  least  significant  of  the 
three  acetone  bodies:  oxybutyric  acid,  diacetic  acid,  and  acetone. 
The  acetone  bodies  are  regarded  by  the  author  as  products  which, 
under  normal  conditions,  should  have  undergone  further  oxidation, 
that  is,  that  with  proper  supply  of  oxygen  they  would  not  exist  in 
the  urine  at  all  except  as  acetone  in  very  small  quantity.  The 
appearance  of  /9-oxybutyric  acid  in  the  urine,  the  undoubted  cause 
of  diabetic  coma,  is  indicative  of  a  very  grave  defect  in  oxidative 
function.  The  fact  that  the  acetone  bodies  are  non-toxic  when 
taken  by  the  mouth  leads  to  the  view  that  their  effects  are  produced 
by  union  with  the  fixed  alkalies  of  the  body,  and  are  thus  poisonous 
because  acid.  Acetonuria,  having  been  produced  experimentally 
by  starvation  as  well  as  by  persistence  in  a  meat-fat  diet,  and  having 
been  made  to  disappear  by  the  addition  of  carbohydrates  to  the 
diet,  the  author  is  led  to  the  conclusion  that  the  acetone  bodies 
appear  solely  because  of  lessened  carbohydrate  feeding.  In  regard 
to  the  modus  operandi  of  the  carbohydrates  in  this  connection  the 
suggestion  is  advanced  that  the  influence  is  a  contact  effect,  oxygen 
being  liberated  within  the  cell.  In  diabetes  where  the  acetone 
bodies  are  excreted  in  quantities  greater  than  in  any  other  condition 
the  cause  is  traced  to  several  sources:  the  destruction  of  those  cells 
which  should  aid  in  the  disassimilation  and  oxidation  of  the  bodies, 
the  failure  of  combustion  of  even  the  small  amounts  of  carbohy- 
drate administered,  and  finally  the  small  quantity  of  carbohydrate 
food  actually  taken.  /9-oxy butyric  acid  and  diacetic  acid  may  be 
made  to  disappear  altogether  in  some  cases  of  diabetes  by  admin- 
istering certain  quantities  of  carbohydrates,  but  this  effect  can 
never  be  produced  unless  some  quantity  of  the  carbohydrates 
undergo  combustion  and  not  all  be  passed  unused.  In  such  cases 
no  benefit,  but  in  all  probability  positive  harm,  would  result  from 
the  administration  of  carbohydrates,    von  Noorden  frankly  points 
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out  several  apparent  fallacies  in  this  theory  of  the  etiology  of  the 
appearance  of  the  acetone  bodies,  but  as  the  fallacies  are  not  in- 
superable we  can  afford  to  accept  the  theories  and  look  for  further 
elucidation  along  the  same  lines.  The  therapeutic  measures  of 
combating  acidosis  based  on  the  theories  evolved  are  divided  into 
(1)  means  directed  to  the  limitation  of  the  formation  of  the  acetone 
bodies;  (2)  means  directed  toward  the  disintoxication  of  the  bodies 
circulating  through  the  tissues  and  toward  accelerating  their  elimina- 
tion. The  first  is  employed  with  every  hope  of  immediate  success 
in  non-diabetic  cases.  In  diabetes  the  difficulties  are  much  greater, 
and  here  the  treatment  consists  in  careful  administration  of  carbo- 
hydrates until  the  acidosis  is  diminished  in  quantity  or  that  happy 
result  obtained,  the  disappearance  of  all  acid,  von  Noorden  has 
had  great  success  follow  his  oat-meal  treatment.  Finally,  we  have 
the  power  in  many  cases  of  neutralizing  the  acid  by  free  use  of 
sodium  bicarbonate  and  sodium  citrate  given  daily  by  mouth,  or 
intravenously  as  sodium  carbonate,  in  diabetic  coma. 

Part  V.  of  von  Noorden's  series  of  treatises  deals  with  the  action 
of  saline  waters  on  metabolism,  especially  in  those  conditions  most 
frequently  seen  at  watering-places.  While  all  the  patients  under 
the  care  of  the  author  are  put  upon  rigid  measured  diets,  yet  that 
this  alone  is  not  responsible  for  the  cures  reported  is  satisfactorily 
shown  by  control  experiments  in  which  the  diet  was  not  assisted 
by  the  waters,  with,  in  most  instances,  less  satisfactory  and  less 
rapid  improvement.  The  effect  of  the  saline  waters  is  discussed 
in  cases  of  alcoholic  dyspepsia,  hyperacidity,  subacidity,  anacidity, 
and  obesity,  and  its  use  in  aiding  the  elimination  of  uric  acid. 
The  author  believes  that  the  exclusion  of  fruit,  vinegar,  salads,  etc., 
from  the  diet  is  not  based  on  findings  of  scientifically  conducted 
experiments.  There  are  many  exceptions  taken  to  old  fetishes 
held  sacred  at  certain  spas,  von  Noorden  finds  that  fat  in  large 
quantities  is  readily  absorbed  by  patients  partaking  of  alkaline 
waters,  and  in  selected  cases  is  of  the  greatest  benefit  in  the  treat- 
ment, while,  on  the  other  hand,  in  treating  obesity  where  fat  in  the 
diet  is  restricted  or  altogether  interdicted,  the  waters  do  not  increase 
the  proteid  metaboHsm,  and  thereby  weaken  the  patient,  as  has  been 
claimed.  The  treatise  is  full  of  interesting  information  conveyed 
in  an  authoritative  way.  J.  N.  H. 


Evolution  and  Adaptation.    By  Thomas  Hunt  Morgan,  Ph.D. 
New  York:    The  MacMillan  Company,  1903. 

This  book,  which  numbers  464  pages,  is  arranged  in  the  form 
of  a  critical  review  of  the  various  theories  and  hypotheses  which 
have  been  advanced  for  and  against  the  doctrines  of  evolution  and 
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adaptation.  The  subjects  are  treated  in  a  scientific  but  free  manner. 
Darwin's  Origin  of  Species  is  extensively  quoted  from  and  discussed 
at  length. 

After  analyzing  the  views  brought  forward  by  other  workers,  the 
author  draws  certain  conclusions,  which  differ  in  many  points  from 
those  of  Darwin  and  others,  especially  as  regards  the  origin  of 
species  and  the  importance  of  adaptation  to  environment  in  the 
determination  of  these  species. 

The  book  is  well  printed  on  good  paper  and  forms  altogether  an 
interesting  treatise.  W.  T.  L. 


An  Introduction  to  Vertebrate  Embryology,  Based  on  the 
Study  of  the  Frog  and  the  Chick.  By  Albert  Morse 
Reese,  Ph.D.  With  84  illustrations.  New  York  and  London: 
G.  P.  Putnam's  Sons.     The  Knickerbocker  Press,  1904. 

This  small  book  presents  the  subject  of  embryology  in  a  concise 
and  understandable  form,  and,  as  an  introduction  to  the  study, 
is  especially  adapted  to  students.  The  development  of  the  frog 
and  of  the  chick  are  separately  considered.  The  first  chapter,  a 
rather  long  one,  follows  the  series  of  change  in  the  growth  of  the 
frog  from  the  ovum  to  the  adult,  while  the  remaining  seven  chap- 
ters deal  with  the  development  of  the  chick.  In  considering  the 
development  of  the  chick  a  more  or  less  arbitrary  but  useful  division 
is  made,  inasmuch  as  the  stages  are  described  in  periods,  the  first 
five  days  taking  up  five  chapters. 

The  larger  treatises  and  text-books  upon  the  subject  have  been 
freely  consulted.  The  illustrations  are  numerous  and  fairly  satis- 
factory, being  adapted  from  other  publications.  As  an  outline 
for  the  study  of  embryology  the  book  seems  very  valuable. 

W.  T.  L. 


Traite  de  Hematologie.  Par  Fernand  Bezancon  et  Marcel 
Labbe.  Avec  125  Figures  et  9  Planches  en  couleurs,  d'apres  les 
Aquarelles  de  M.  Labbe.    G.  Steinheil,  editeur.     Paris,  1904. 

The  recent  studies  upon  leukocytogenesis  and  upon  the  origin 
in  general  of  the  formed  elements  of  the  blood  have,  among  other 
things,  emphasized  the  close  connection  which  exists  between  the 
hsemopoietic  organs  of  the  cells  in  the  circulating  blood.  For  a 
proper  understanding,  therefore,  of  the  alterations  in  the  blood 
cells  during  pathological  conditions  some  knowledge  of  the  con- 
dition of  the  hsemopoietic  organs  must  be  gained,  since  the  changes 
in  these  organs  and  those  in  the  circulating  blood  are,  after  a  man- 
ner, interdependent.  In  the  present  volume  advantage  has  been 
taken  of  this  fact,  and  a  rather  unusual  treatment  of  the  subject 
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of  hematology  produces  a  result  that  is  both  interesting  and  re- 
freshing. The  work,  which  is  quite  large,  covering  over  900  pages, 
cannot  be  considered  in  the  light  of  a  text-book  for  students.  The 
technique  of  blood  examinations  is  relegated  to  a  position  of  minor 
importance,  and,  instead  of  the  usual  concise  and  hackneyed  descrip- 
tions of  the  blood  in  various  conditions,  each  element  of  the  blood 
is  considered  separately  in  its  relation  to  various  systemic  and 
local  diseases,  and  also  in  its  relation  to  the  haemopoietic  organs. 
The  book  is  divided  into  several  parts.  The  first  part  deals  with 
the  general  properties  of  the  circulating  blood,  the  bacterial  and 
chemical  analysis,  while  the  second  part  takes  up  the  technique 
of  blood  examinations.  After  this  introduction  the  red  blood  cor- 
puscle is  considered,  including  a  short  chapter  on  haemolysis.  A 
fourth  division  takes  up  the  white  blood  corpuscle  and  a  fifth  the 
hsematoblasts.  The  various  properties  of  the  serum,  including  a 
chapter  upon  bacteriolysins,  cytolysins,  agglutinins,  and  precipi- 
tins, make  up  the  sixth  part;  the  seventh  and  last  part  is  principally 
devoted  to  a  description  of  the  hsemopoietic  organs.  The  beauty 
and  excellence  of  the  colored  plates  are  especially  to  be  noted. 

It  is  to  be  regretted  that  important  phases  of  anaemia  and  leukae- 
mia are  considered  in  rather  a  meagre  manner  compared  to  the 
elaborate  treatment  of  the  other  subjects. 

References  to  original  articles  are  numerous,  and  the  various 
sides  of  disputed  questions  are  fairly  well  presented.  In  this  way  a 
vast  amount  of  valuable  data  has  been  collected,  and  what  is  not 
absolutely  new  often  seems  so  from  the  manner  in  which  it  is  con- 
sidered. W.  T.  L. 


Rabies:  its  Place  among  Germ  Diseases  and  its  Origin  in  the 
Animal  Kingdom.  By  David  Sime,  M.D.  Cambridge:  The 
University  Press,  1903. 

After  reading  Dr.  Sime's  book  one  is  at  a  loss  to  know  why  it  was 
written  or  what  purpose  it  serves.  Throughout  the  various  chap- 
ters the  author  unfolds  and  elaborates  certain  hypotheses  concerning 
the  mode  of  transition  of  the  disease,  the  character  of  the  rabies 
virus,  and  the  structure  of  the  rabies  germ,  the  incubation  period 
of  the  disease,  and  the  changes  in  preventive  inoculation.  The 
work  is  largely  based  upon  the  author's  own  interpretation  of 
Pasteur's  experiments,  which  are  extensively  quoted  and  turned  to 
suit  the  occasion.  There  is  profound  disregard  for,  or  perhaps 
ignorance  of,  the  modern  conceptions  of  bacteriology,  while  the 
recent  investigations  upon  rabies  receive  no  mention  whatsoever. 
The  greater  part  of  the  book  deals  with  the  rabies-germ,  and 
though  the  author  admits  on  page  86  that  "as  yet  the  rabies  micro- 
organism itself  has  not  been  conclusively  identified,"  this  fact  does 
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not  deter  him  from  picturing  it  in  its  many  forms  as  he  conceives  it. 
Further,  the  book  is  teeming  with  inaccuracies  and  misstatements, 
as,  for  instance,  on  page  99,  where,  in  speaking  of  the  "prophylactic 
or  non-recurrent"  infections,  and  the  "preventive  or  recurrent" 
infections,  the  following  statement  is  made:  "Under  the  first  head 
would  be  comprised  such  germ  diseases  as  smallpox,  anthrax, 
syphilis,  scarlatina,  measles,  whooping-cough,"  etc.  Again  one 
finds  on  page  103:  "There  can  be  no  doubt  that  like  anthrax, 
smallpox,  syphilis,  and  the  entire  prophylactic  order  it  (rabies) 
affects  animals  in  common  with  man,  and  particularly  the  domestic 
animals."  From  certain  foot-notes  it  seems  possible  that  the  book 
was  really  written  several  years  ago.  This  would  probably  be  the 
kindest  explanation  for  its  existence.  W.  T.  L. 


Studies  in  Heterogenesis.  By  H.  Charlton  Bastian,  M.A., 
M.D.  Lond.,  F.  R.  S.  With  815  illustrations  and  photomicro- 
graphs.    London:  Williams    &  Norgate,   1903. 

In  the  preface  the  author  states  that  his  observations  admit  of 
three  interpretations:  (1)  "It  may  be  said  that  the  forms  of  fife 
here  described,  which  seem  to  take  origin  from  substance  of  other 
organisms  or  their  germs,  are  not  alien  organisms,  but  normal 
stages  in  the  life-history  of  the  present  forms."  (2)  "That  the 
resulting  forms  of  life  are  due  to  the  invasion  and  multiplication 
of  parasites  within  what  appear  to  be  the  present  organisms."  (3) 
"That  the  resulting  forms  of  life  are,  in  reality,  heterogenetic  prod- 
ucts originating  from  the  very  substance  of  the  organisms  or  of 
the  germs  from  which  they  proceed." 

The  third  interpretation  is  chosen,  and  the  term  heterogenesis 
is  considered  to  mean  "processes  by  which  living  things  arise 
from  the  matter  of  pre-existing  organisms  belonging  to  a  totally 
different  species." 

The  entire  book,  numbering  almost  400  pages,  resolves  itself 
practically  into  a  compilation  of  the  record  of  observations  upon 
what  seems  to  the  author  to  be  a  transformation  of  certain  lower 
forms  of  life  from  one  species  to  another.  But,  aside  from  the  bio- 
logical questions  involved,  the  technique  of  most  of  the  experi- 
ments is  not  such  that  one  would  be  disposed  to  consider  the  results 
in  a  very  serious  light. 

Indeed,  when  one  reads  a  chapter  in  the  appendix  "On  the 
Great  Importance  from  the  Point  of  View  of  Medical  Science  of 
the  Proof  that  Bacteria  and  their  Allies  are  Capable  of  Arising  de 
novo,"  he  feels  much  as  if  he  were  dealing  with  a  pre-Pasteurian 
treatise.  W.  T.  L. 
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On  the  Occurrence  of  Lipase  in  the  Urine  as  a  Result  of  Experi- 
mental Pancreatic  Disease. — In  pancreatic  diseases  in  which  fat  necroses 
occur  it  is  generally  beUeved  that  the  latter  are  due  to  the  action  of 
lipase,  the  fat-splitting  ferment  of  the  pancreatic  secretion.  It  is  prob- 
able that  the  ferment  reaches  the  fat  cells  by  various  channels.  It  may 
become  diffused  by  an  exudate  throughout  the  abdominal  cavity;  it 
may  travel  through  the  areolar  tissue,  or  it  may  be  carried  in  the  lymph 
and  blood  currents.  The  great  preponderance  of  cases  in  which  tne 
necroses  are  practically  limited  to  the  immediate  neighborhood  of  the 

f)ancreas  or  to  the  subperitoneal  fat  favors  the  first  two  methods.  The 
act  that  the  fat  necroses  have  been  found  in  the  pericardial,  subpleural, 
and  subcutaneous  fat  of  the  chest  and  abdomen  and  in  the  intermus- 
cular tissue  and  bone-marrow,  suggests  very  strongly  that,  in  excep- 
tional cases,  the  ferment  is  carried  m  the  lymph  and  blood  stream  to 
distant  parts  of  the  body. 

Hewleti  (Journal  of  Medical  Research,  May,  1904,  p.  377)  has 
carried  out  a  series  of  experiments  on  dogs  with  the  view  of  deter- 
mining the  relation,  if  any,  between  experimental  disease  of  the  pan- 
creas and  the  presence  of  a  fat-splitting  ferment  in  the  urine.  Lesions 
of  the  pancreas  were  produced  by  injecting  various  substances  into 
the  pancreatic  duct,  ligaturing  the  duct,  etc.  Without  going  into  the 
details  of  the  writer's  method  of  determining  the  presence  oi  lipase  in 
the  urine,  the  essential  features  of  the  test  are  as  follows :  Equal  quan- 
tities of  urine  are  poured  into  two  flasks.  The  contents  of  one  flask 
are  boiled  to  destroy  any  ferment  that  may  be  present.  Both  urines 
are  neutralized  with  sodium  hydrate.  A  measured  quantity  of  ethyl 
butyrate  and  a  little  toluene  are  added  to  each,  the  latter  to  prevent 
bacterial  growth,  and  the  flasks  placed  in  a  thermostat  at  39°  C.  for 
twenty-four  hours.  The  contents  of  each  are  then  extracted  with 
ether,  and  the  relative  acidity  of  the  two  ether  extracts  is  determined 
by  titrating  with  ^  potassium   hydrate   solution.      Any  decided   dif- 
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ference  between  the  acidity  of  the  ethereal  extracts  of  the  boiled  and 
of  the  unboiled  urine  is  due  to  the  butyric  acid  formed  by  the  cleavage 
of  the  ethyl  butyrate  by  the  lipase,  and  where  the  difference  in  acidity 
is  at  all  marked  the  odor  of  the  butyric  acid  can  be  easily  recognized. 

Ten  dogs  were  operated  on.  At  the  autopsy,  performed  at  varying 
periods  after  the  operation,  fat  necroses  were  found  in  eight.  In  all 
these  a  fat-splitting  ferment  was  demonstrated  in  the  urine.  The  ex- 
perimental pancreatic  lesions  in  which  lipase  was  found  in  the  urine 
were  acute  pancreatitis,  acute  obstruction  of  the  pancreatic  duct,  and 
pancreatic  trauma.  Hewlett  expresses  the  belief  that  lipase  is  present 
in  the  urine  at  some  time  during  the  course  of  most  pancreatic  diseases 
which  give  rise  to  fat  necroses.  It  was  found  in  greatest  amount  in 
experimental  acute  hemorrhagic  pancreatitis.  It  also  occurred  from 
three  to  five  days  after  obstruction  of  the  pancreatic  duct.  These  are 
the  two  conditions  in  which  fat  necroses  are  most  apt  to  occur  in  human 
pancreatic  disease.  Hewlett  states  that  very  little,  if  any,  lipase  is 
present  in  normal  urine.  It  appears,  therefore,  that  the  finding  of  lipase 
m  the  urine  is  of  considerable  diagnostic  importance  in  determining 
the  existence  of  pancreatic- disease. 

A  Contribution  to  the  Knowledge  of  the  Purin  Bodies  of  Human 
Feces  in  Health  and  Disease. — Walker  Hall  {Journal  of  Pathology 
and  Bacteriology,  March,  1904,  p.  246)  has  conducted  a  series  of  investi- 
gations to  determine  the  quantitative  excretion  of  purin  bodies  (uric 
acid  plus  the  xanthin  or  purin  bases)  in  the  feces,  to  ascertain  the 
absorption  quotients  of  the  several  purin  bases,  and  to  estimate  the 
output  of  the  fecal  purins  in  morbid  conditions. 

The  purin  bodies  of  the  feces  may  arise  from  (1)  desquamation  of 
the  columnar  epithelium  of  the  alimentary  canal;  (2)  the  nucleopro- 
teids  of  bacteria  and  leukocytes;  (3)  the  fluids  poured  into  the  intes- 
tine by  its  secreting  cells  and  by  those  of  the  pancreas.  Bile  has  been 
shown  not  to  contam  any  purin  bodies.  There  is  no  evidence  to  indicate 
that  either  xanthin  or  uric  acid  are  excreted  from  the  tissues  of  the 
body  into  the  intestines.  In  a  few  stray  cases  uric  acid  has  been  found 
in  the  feces,  but  only  in  minute  quantities. 

The  research  seemed  to  bring  out  one  point  which  may  modify  our 
views  regarding  the  diet  of  gouty  patients.  The  thymus  sweetbread 
and  the  pancreas  sweetbread  are  both  known  to  be  rich  in  purins,  the 
former  in  adenin  and  the  latter  also  in  adenin,  and,  to  a  larger  extent, 
in  guanin.  Both  these  glands  have  been  considered  injurious  for  the 
gouty  individual,  owing  to  their  richness  in  these  purin  or  nuclein  deriv- 
atives. Hall's  investigations  show  that  a  very  large  percentage  of  the 
adenin  of  the  thymus  is  not  absorbed  and  is  rapidly  excreted,  and  that 
the  guanin  of  the  pancreas  is  incapable  of  increasing  the  urinary  purin 
output  and  of  exerting  any  injurious  effects  on  the  tissues.  This  is 
a  return  to  the  position  of  Luff,  who,  as  a  result  of  clinical  experience, 
recommended  the  use  of  sweetbread  in  gout.  • 

Walker  Hall  finds  that  the  fecal  purins  show  an  average  daily  excre- 
tion in  the  same  individual  at  different  intervals  and  under  similar 
circumstances,  the  quantity  ranging  from  0.01  to  0.03  gm.  of  purin 
nitrogen  on  a  mixed  diet.  The  addition  of  medium  quantities  of  meat 
and  hypoxanthin  do  not  alter  the  normal  amount,  and  they  are,  there- 
fore, probably  fully   absorbed.     When   excessive   amounts   of   meat, 
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thymus  glands,  or  guanin  are  added  to  a  mixed  diet  a  large  jiroportion 
of  their  purin  nitrogen  is  excreted  in  the  feces  within  the  following 
twenty-four  hours.  The  increase  is  due  to  an  increase  in  the  guanin 
and  adenin  constituents  respectively.  The  xanthins  are  slightly  in- 
creased, but  this  is  probably  due  to  oxidation  processes.  The  fecal 
purins  are  increased  in  diarrhoea.  He  states  tnat  the  prescribing  of 
sweetbreads  to  patients,  the  subjects  of  metabolic  disorders,  seems 
justified  by  the  results  of  his  investigations,  which,  however,  indicate 
that  foods  containing  hypoxanthin  and  xanthin  should  be  limited. 

Walker  Hall's  investigation  is  of   much  interest  and  importance  to 
those  carrying  on  metabolism  investigations. 
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Rhythmical  Traction  of  the  Neck  for  Respiratory  Syncope  Due  to 
Anaesthesia. — Depage  {Jour,  de  Chir.  et  Annales  de  la  Soc.  Beige  de 
Chir.,  January,  1904)  states  that  the  rhythmical  tractions  of  the  neck 
have  exactly  the  same  effect  as  the  rhythmical  tractions  of  the  tongue. 
The  manoeuvre  consists  in  standing  behind  the  head  of  the  patient 
and  then  stretching  the  neck  backward  and  forward  twenty  or  thirty 
times  a  minute.  This  method  is  to  be  preferred  to  traction  of  the  tongue 
for  the  following  reasons:  1.  It  is  easier.  2.  It  requires  no  special 
apparatus,  such  as  mouth-gag  or  tongue-forceps.  3.  It  does  not 
cause  a  wound.  4.  It  may  be  done  by  the  anaesthetist  without  assist- 
ance by  the  operator. 

The  Leukocyte  Count  in  Appendicitis. — Head  (Northwestern  Lancet, 
February  15,  1904)  states  that  in  a  recent  article  in  the  Miinchener 
med.  Woch.,  Rehn  observes  after  a  study  of  19  cases  that  this  procedure 
is  of  no  value  in  the  diagnosis  nor  prognosis  of  the  disease.  Head, 
after  a  careful  study  of  30  cases,  states  that  these  conclusions  are  too 
sweeping  and  do  not  express  the  truth  of  the  matter,  and  the  following 
conclusions  are  more  nearly  correct:  The  white  blood  count  will  not 
be  of  service  in  determining  (a)  whether  perforation  is  or  is  not  present; 
(b)  whether  perforation  is  about  to  take  place;  (c)  whether  the  appen- 
dix is  gangrenous  or  not;  (d)  whether  peritonitis  complicates  the 
appendicitis;  (e)  whether  the  patient  will  or  will  not  recover  without 
operation. 

The  white  blood  count  will  determine  (a)  whether  the  appendicitis 
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is  catarrhal  or  suppurative  in  the  majority  of  eases;  (6)  whether  the 
inflammatory  process  is  spreading  or  not;  (c)  whether  the  disease  is 
appendicitis  or  typhoid  fever  with  appendical  symptoms ;  (d)  whether 
the  disease  is  appendicitis  or  acute  abdominal  pain  from  renal  calculus, 
gallstones,  gastric  ulcer,  acute  nephritis,  acute  obstruction,  etc. 

The  laboratory  procedures  should  be  regarded  as  merely  aids  to 
diagnosis  and  not  as  infallible  evidence  for  or  against  a  certain  diag- 
nosis. They  should  never  be  studied  apart  from  the  symptoms  pre- 
sented b^  the  patient  and  often  require  a  special  interpretation  by  some- 
one familiar  with  the  modifications  of  the  test  produced,  oftentimes  by 
the  same  disease  at  its  various  stages  and  under  varied  conditions. 

Atrophic  Cirrhosis  of  the  Liver,  Ascites,  Omentofixation ;  Recovery 
after  Two  Years. — Jonnesco  (Bull,  et  Mem.  de  la  Soc.  de  Chir.  de  Buca- 
rest,  1904,  No.  6)  reports  the  case  of  a  man,  aged  sixty-eight  years, 
whose  condition  was  most  grave  at  the  time  of  operation,  but  who 
now,  two  years  later,  has  had  no  return  of  the  ascites  and  is  apparently 
well.  The  operative  procedure  consisted  in  a  double  omentofixation, 
one  intraperitoneal  and  the  other  interhepato-diaphragmatic.  In 
order  to  do  this  the  omentum  was  separated  into  two  halves,  one  half 
was  fixed  in  the  sheath  of  the  muscle  on  the  right  side,  while  the  other 
was  fixed  by  sutures  against  the  convex  face  of  the  liver,  which  had 
previously  been  scarified,  and  the  diaphragm. 

Two  Oases  of  Oysts  of  the  Knee. — Patel  and  Viannay  (Revue 
d'orthopedie,  1903,  No.  4),  after  reporting  two  cases  in  detail,  state, 
in  conclusion,  that  there  exists  on  the  internal  aspect  of  the  knee,  in  the 
region  of  the  internal  tuberosity  of  the  tibia,  between  the  internal  sur- 
face of  the  superficial  fascia  and  the  external  surface  of  the  aponeurosis, 
a  space  which  in  four  out  of  every  fifteen  cases  is  a  true  serous  bursa 
analogous  to  the  prepatellar  bursa.  There  may  exist  isolated  cysts 
developed  in  the  bursa  of  the  tendon  of  the  semimembranosus  and  tend- 
ing to  invade  the  common  bursa.  On  the  internal  surface  of  the  knee, 
in  the  region  of  the  tuberosity  of  the  tibia,  between  the  cellular  sub- 
cutaneous tissues  and  the  aponeurosis  of  the  leg,  one  finds  occasionally 
a  serous  bursa  which  may  become  enlarged  as  the  result  of  traumatism. 
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Yersin's  Serum  in  Bubonic  Plague. — Dr.  Louis  Cairus,  after  an 
experience  with  this  serum,  states  that  in  it  we  have  an  agent  of  great 
therapeutic  value  in  the  treatment  of  bubonic  plague;  that  its  action 
is  not  only  bactericidal,  but  antitoxic  as  well;  that  this  double  action 
is  most  efficacious  when  it  is  administered  early  in  the  disease,  and  is 


THERAPEUTICS.  543 

injected  both  intravenously  and  into  the  substance  of  the  buboes;  that 
in  light  cases,  perhaps,  subcutaneous  injection  alone  is  sufficient,  but 
in  severe  infections  the  combined  method  is  necessary.  In  these  latter 
the  beginning  dosage  should  be  from  four  and  a  half  to  nine  ounces, 
the  intravenous  dosage  to  be  regulated  according  to  the  severity  of  the 
constitutional  symptoms. —  T herapeutische  Monatshefte,  1904,  No.  5, 
p.  221. 

Antistreptococcic  Serum  in  Acute  and  Chronic  Rheumatism. — M. 
Menzer  has  treated  with  his  antistreptococcic  serum  forty-seven  pa- 
tients affected  with  acute  articular  rheumatism,  all  of  whom  recovered 
without  passing  into  the  chronic  stage.  From  one  to  two  years  have 
j)assed  since  the  treatment,  and  no  recurrences  have  taken  place.  In 
nine  patients  who  had  gone  on  to  the  chronic  stage  of  the  disease  the 
treatment  succeeded  completely  in  seven,  while  considerable  ameliora- 
tion took  place  in  the  otner  two.  In  eight  of  these  cases  the  results 
achieved  have  been  permanent.  In  two  other  analogous  cases,  com- 
plicated by  polyneuritis,  one  cure  and  one  amelioration  have  taken 
place.  Of  eleven  chronic  cases  five  were  cured,  two  much  improved, 
and  four  were  unaffected.  Of  the  seven  in  which  favorable  results 
were  achieved,  five  have  been  followed,  and  there  has  been  no  relapse. 
Of  thirty-four  subjects  affected  for  the  first  time  with  acute  rheuma- 
tism and  treated  by  the  serum,  only  one  has  a  valvular  heart  lesion, 
and  of  the  total  number  of  forty-seven  cases  treated  in  only  two  has 
cardiac  involvement  been  observed. — La  Semaine  Medicate,  1904, 
xNo.  18,  p.  142. 


A  New  Antidysenteric  Serum. — Dr.  Rosenthal  has  elaborated  a 
serum,  by  immunizing  horses  against  the  toxin  of  dysentery,  which 
he  used  during  an  epidemic  in  the  fall  of  1903.  One  hundred  and 
fifty-seven  cases  were  treated,  in  forty  of  which  the  bacillus  of  dysen- 
tery was  sought  and  found.  Each  patient  received  from  five  drachms 
to  four  and  one-half  ounces  of  the  serum  subcutaneously.  The  injec- 
tion was  painless,  but  in  13  per  cent,  of  the  cases  was  followed  by  an 
erythema;  in  four  cases  by  urticaria;  by  arthralgia  in  two  cases.  There 
were  eight  deaths,  three  of  which  were  due  to  other  infections.  All 
the  patients  entered  the  hospital  after  having  been  ill  for  a  week  or  less, 
antl  were  in  the  later  stages  of  the  disease.  The  mortality  was  4^  per 
cent.,  as  against  from  12  to  17  per  cent,  in  cases  not  treated  by  the 
serum.  The  serum  caused  all  the  symptoms  to  improve;  within 
twenty-four  hours  the  tenesmus  diminished,  the  stools  became  fewer, 
and  the  blood  disappeared.  Rarely  did  a  patient  go  on  to  the  chronic 
stage  of  the  infection.  When  the  serum  was  used  within  three  days 
of  the  inception  of  the  disease  recovery  was  established  in  from  one 
to  three  days. — Deutsche  medizinische  Wochenschrift,  1904,  No.  19, 
p.  691. 


The  Roentgen  Rays  in  Splenic  Leukaemia. — M.  M.  Guilloz  and 
Spillman  have  treated  a  girl,  aged  seventeen  years,  afflicted  with  dis- 
ease, who  had  shown  symptoms  for  two  years.  The  rays  were  applied 
inly  to  the  splenic  area,  and  the  treatments  were  given  for  five  minutes 
pvery  three  or  four  days.  After  each  series  of  four  or  five  applications 
diminution  of  the  leukocytes  and  of  the  volume  of  the  spleen  was 
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noticed,  and  the  patient's  general  condition  improved.  Epistaxis, 
which  had  been  a  feature  of  the  case,  ceased.  From  the  results  achieved 
it  may  be  observed  that  the  Roentgen  rays  are  able  to  affect  deep  tissues 
without  causing  superficial  lesions,  and  that  this  action  may  be  utilized 
to  diminish  the  number  of  white  blood  cells  in  cases  of  leukaemia. — 
La  Semaine  Medicale,  1904,  No.  22,  p.  174. 

Red  Light  in  Noma. — Dr.  W.  O.  Motschan  reports  a  case  of  this 
serious  affection  in  a  boy  aged  nine  years.  The  inflammation  had 
gone  on  to  perforation  of  the  cheek  and  lip  before  treatment  was  begun, 
but  after  three  days  of  exposure  to  the  light  of  a  sixteen  candle-power 
incandescent  lamp  with  red  glass  and  fitted  with  a  conical  reflector, 
the  pain  ceased  and  the  patient  could  freely  open  his  mouth.  Remov- 
ing the  lamp  caused  a  return  of  the  pain.  Soon  the  secretion  of  the 
ulcer  became  diminished,  and  healthy  granulations  appeared  upon  its 
floor.  The  lesion  progressively  healed,  until  finally  a  small  seques- 
trum from  the  mandible  came  away,  and  less  than  three  months  after 
the  institution  of  the  treatment  there  remained  only  a  small  rose-colored 
scar.  The  distance  of  the  lamp  from  the  ulcerating  surface  was  about 
eight  inches,  and  the  exposure  was  continuous  day  and  night. — Wiener 
khnisch  therapeutische  Wochenschrift,  1904,  Nos.  21  und  22,  pp.  575 
and  606. 


Injections  of  Soluble  Mercury  in  Syphilis  Neonatorum. — MM. 
Schwab  and  Levy-Bing  advise  this  treatment  on  account  of  its  lack 
of  danger  and  its  rapidity  and  efficacy.  It  is  applicable  in  grave  cases 
with  visceral  involvement.  It  does  not  disturb  digestion  and  is  free 
from  the  inaccuracy  of  the  method  by  inunctions.  The  authors  use 
an  aqueous  solution  of  the  biniodide,  the  minimum  daily  dose  being 
0.015  to  0.03  grain  for  a  child  weighing  from  five  to  seven  pounds. 
A  series  of  ten  or  fifteen  injections  are  given,  and  after  an  interval  of 
two  weeks  a  second  series  is  administered.  The  treatment  is  to  be 
continued  at  intervals  in  this  manner.  The  following  formula  is 
employed:  mercury  biniodide,  0.05  part;  sodium  iodide,  0.05  part; 
aqua  destillata,  10  parts.  The  solution  is  injected  deeply  into  the 
muscular  tissue,  and  is  not  likely  to  cause  irritation. — Journal  de  MSde- 
cine  de  Paris,  1904,  No.  19,  p.  186. 

Adrenalin  in  Hemorrhoids —Dr.  M.  Demay  de  Certant  recom- 
mends as  an  application  to  prolapsed  hemorrhoids  cocaine  hydro- 
chlorate,  one-twentieth  of  a  grain;  adrenalin,  1:1000,  thirty  drops; 
water,  one  ounce.  The  anal  region  should  be  cleansed  and  a  pledget 
of  cotton  saturated  with  the  above  solution  applied  and  held  in  place 
by  means  of  a  rubber  dressing.  The  application  should  be  renewed 
every  three  hours,  until  the  pain  has  ceased.  Under  the  influence  of 
the  adrenalin  the  congestion  diminishes,  the  hemorrhage  stops,  the 
pain  ceases,  and  the  tumors  become  reducible.  In  cases  of  internal 
hemorrhoids  an  ointment  of  cocaine  hydrochlorate,  one-twentieth  of  a 
grain;  adrenalin,  thirty  drops;  vaselin,  one-half  ounce,  will  be  found 
efficacious.  Suppositories  of  like  composition  act  well,  but  are  likely 
to  cause  a  painful  defecation.  While  this  treatment  is  slow  in  action 
it  is  sure  and  lasting  in  its  effects, — Journal  de  MSdecine  de  Bordeaux, 
1904,  No.  20,  p.  352. 
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The  Iodides  in  Cardiac  Conditions — M.  Lefevre  believes  that 
the  iodides  are  indispensable  in  organic  heart  disease,  and  that  their 
administration  should  be  continued  for  considerable  periods  of  time 
in  connection  with  some  heart  tonic,  such  as  sparteine.  The  author's 
observations  show  that  such  medication  continued  for  several  years 
may  cause  the  signs  of  simple  endocarditis  to  disappear.  He  considers 
potassium  iodide  preferable  to  sodium  iodide,  since  it  is  more  active 
and  less  likely  to  produce  toxic  eflfects.  The  iodide  is  given  twenty 
days  in  the  month  in  dosage  of  five  to  eight  grains  daily.  During  the 
other  ten  days  one-half  to  one  grain  of  sparteine  is  given.  This  drug 
is  not  cumulative,  is  easily  eliminated  by  the  kidneys,  does  not  disturb 
digestion,  and  may  be  continued  for  a  long  period  after  the  cardiac? 
symptoms  have  disappeared. — Journal  de  Midecine  de  Paris,  1904, 
No.  20,  p.  199. 

Diuresis  by  Reduction  of  the  Ingested  Fluids. — MM.  Huchard 
and  FiESSiNGER  believe  that  this  procedure  is  useful  in  cases  of  dilated 
heart  where  the  oedema  increases  in  spite  of  digitalis  and  milk  diet, 
as  well  as  in  obesity.  In  the  cardiac  cases  the  fluid  taken  should  be 
reduced  to  three  pints  daily — water,  one-third;  milk,  two-thirds — 
with  a  glass  or  two  of  red  wine.  Within  two  days  a  diuresis  is  set  up, 
which  lasts  two,  three,  or  more  days,  with  abundant  elimination  of  the 
chlorides.  This  method  does  not  act  upon  the  heart  itself,  but  lessens 
the  work  of  that  organ,  and  under  the  reduction  of  fluids  small  doses 
of  digitalin,  large  doses  of  which  had  no  effect  previously,  act  most 
favorably.  On  the  second  and  third  days  of  the  reduction  four  grains 
of  caffeine  are  given,  and  the  treatment  is  completed  by  prescribing 
a  diet  of  milk  and  vegetables,  from  which  chlorides  are  excluded  as 
far  as  possible,  and  the  administration  of  seven  and  one-half  grains 
of  theobromine  three  times  a  day. — Journal  des  Praticiens,  1904,  No. 
19,  p.  297. 


Methods  of  Using  CoUargol. — E.  Desanti  suggests  the  following: 
For  inunctions  collargol  may  be  mixed  with  simple  cerate  in  the  pro- 
j)ortions  of  15  to  100,  or  it  may  be  added  to  an  equal  amount  of  lano- 
lin and  mixed  with  benzoinated  lard  in  the  proportion  of  30:100. 
One-half  to  one  drachm  may  be  rubbed  into  the  skin  three  times  a  day. 
A  healthy  part  of  the  skin  should  be  chosen,  and  one  richly  supplied 
with  lymphatics.  The  part  should  be  cleansed  with  soap,  water,  and 
alcohol,  and  the  inunction  should  last  at  least  one-half  hour — better 
one  hour — and  then,  in  order  to  insure  complete  absorption,  the  skin 
should  be  covered  with  an  impermeable  dressing.  Intravenously  or 
hyperdermically,  collargol  may  be  given  in  1^  or  2  per  cent,  aqueous 
solution,  the  adult  dose  being  from  one-half  to  two  and  one-half 
drachms.  Schmidt  has  injected  intravenously  one-half  to  one  drachm 
of  a  5  per  cent,  solution,  with  no  bad  results.  He  uses  a  hypodermic 
syringe  plunged  directly  into  a  superficial  vein.  In  digestive  disturb- 
ances collargol  may  be  given  by  mouth  in  solution  or  in  pill  form.  Two 
to  five  coffeespoonfuls  of  a  solution  (collargol,  five  parts;  albumin,  one 
part;  water,  one  hundred  parts)  may  be  given.  The  so-called  Credo's 
pill  consists  of  collargol,  fifteen  grains;  milk-sugar,  one  hundred 
and  fifty  grains;  glycerin,  q.  s.  to  make  one  hundred  pills;  dose,  two 
to  six  daily.    This  agent  may  also  be  used  in  surgery  as  an  irrigation 
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in  strength  of  1:1000;  as  a  soluble  urethral  bougie,  of  2  per  cent, 
strength,  and  as  a  rectal  or  vaginal  suppository,  three-quarters  of 
a  grain  to  each  suppository. — Revue  Francaise  de  Midecine  et  de 
Chirurgie,  1904,  No.  21,  p.  501. 
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Puerperal  Eclampsia  Twice  in  the  Same  Patient. — In  the  British 
Medical  Journal,  June  25,  1904,  McCann  reports  the  case  of  a  patient 
in  her  second  pregnancy,  whom  he  saw  at  seven  months  with  highly 
albuminous  urine  and  beginning  labor  with  partial  dilatation.  She 
was  soon  delivered  of  a  stillborn  child.  After  delivery  the  patient  had 
a  most  severe  convulsion,  from  which  she  seemed  to  have  died.  Under 
vigorous  stimulation  she  gradually  rallied,  and  finally  made  a  good 
recovery. 

The  year  previously,  in  her  first  pregnancy,  this  patient  had  eclampsia, 
and  labor  was  induced  at  the  sixth  month.  She  had  prolonged  conva- 
lescence, with  very  slow  return  to  health.  In  the  present  pregnancy 
she  had  been  upon  a  restricted  diet  and  had  seemed  in  good  health. 


Intrauterine  Infection  of  the  Foetus  in  Variola. — In  the  British 
Medical  Journal,  June  25,  1904,  Cowie  and  Forbes,  of  the  Health 
Department  of  Manchester,  report  three  cases  in  which  newborn  chil- 
dren were  seized  with  variola  so  soon  after  birth  that  the  infection 
must  have  been  received  within  the  uterus.  In  spite  of  immediate 
vaccination  the  cases  proved  fatal.  It  is  estimated  that  in  one  case 
infection  occurred  two  or  four  days  before  birth;  in  another,  seven 
days  before  birth,  and  in  the  third  seven  days  before  birth. 

The  case  of  a  patient  in  the  seventh  month  of  pregnancy  attacked 
by  variola  is  also  reported.  She  was  discharged  from  the  hospital  a 
month  after  admission.  A  month  later  her  child  was  born,  showed 
no  signs  of  variola,  and  was  successfully  vaccinated.  In  another  case 
a  five-months'  fcetus  was  expelled  in  the  fourth  week  of  the  mother's 
variola,  and  showed  no  signs  whatever  of  the  infection. 


Eclampsia  Treated  by  Thyroid  Extract. — Sturmer  (Journal  of 
Obstetrics  of  the  British  Empire,  June,  1904)  describes  41  cases  of 
eclampsia  in  the  Government  Hospital  at  Madras,  India,  treated  by 
thyroid  extract.  These  patients  were  given  ten  grains  of  thyroid  extract 
as  soon  as  admitted  to  the  hospital,  and  five  grains  every  four  hours 
afterward.  If  the  secretion  of  urine  were  scanty,  saline  injections  were 
given,  and  hypodermic  injections  of  morphine,  one-half  grain,  were 
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also  used  if  indicated.  Under  this  treatment  the  mortahty  was  12.2 
per  cent.  Saline  injections  did  not  cause  increase  in  the  urine  until 
twenty-four  hours  after  the  beginning  of  treatment,  while  the  hypo- 
dermics of  morphine  caused  the  child  to  be  somnolent  and  to  breathe 
badly. 

Other  treatment,  in  a  series  of  369  cases,  gave  a  mortality  of  28.7 
per  cent.  The  mortality  under  the  use  of  thyroid  extract,  morphine, 
and  saline  injections  was  the  lowest  obtained  m  this  hospital. 

Separate  Existence  in  the  Child. — Atkinson  (Journal  of  Obstetrics 
of  the  British  Enijnre,  June,  1904)  discusses  the  question  of  the  exact 
status  of  the  foetus  as  regards  its  existence  as  a  living  being.  The  sepa- 
rate true  existence  of  the  child  commences  with  the  isolation  of  its  cir- 
culation. This  is  brought  about  by  the  establishment  of  respiration 
or  by  the  shrinking  of  the  placental  site  in  the  mother's  uterus.  The 
child  may  attain  complete  mdependence  of  the  mother  before  partial 
birth.  There  may  be  a  brief  intramaternal  phase  of  existence  when 
the  child  has  a  separate  physiological  existence,  but  is  not  legally  con- 
sidered a  separate  individual.  The  laws  of  most  countries  do  not 
recognize  infanticide  until  the  child  has  been  expelled  from  the  body 
of  the  mother.  The  death  of  the  foetus  resulting  from  injury  during 
labor  is  commonly  ascribed  to  the  accidents  of  labor. 

A  Case  of  Quintuplets. — Nijhoff  reports  in  the  Zentralblatt  fiir 
Gyndkologie,  1904,  No.  23,  a  case  of  the  birth  of  five  children.  The 
mother  was  a  healthy  woman,  aged  thirty-four  years,  who  seven  years 
previously  had  given  birth  to  a  healthy  male  child.  She  had  an  abortion 
six  months  before  the  multiple  birth.  During  her  pregnancy  the  patient 
was  well,  but  the  abdomen  increased  rapidly  in  size.  During  a  portion 
of  the  time  there  was  a  discharge  of  blood  and  clear  serous  fluid.  In 
the  sixth  month  of  the  pregnancy  the  five  foetuses  and  placenta  were 
expelled  during  an  hour's  time.  The  first  and  second  children  were 
girls,  the  third  a  boy,  and  the  fourth  and  fifth  girls.  Before  the  birth 
of  the  first  and  third  children  an  amniotic  sac  presented.  The  first 
child  was  born  in  first  position,  vertex  presentation;  the  second  in 
footling  presentation;  the  third  in  second  position,  vertex  presenta- 
tion; the  fourth  and  fifth  in  footling  presentation,  with  but  partial 
extension  of  the  feet.  The  placenta  was  readily  expelled  fifteen 
minutes  after  the  birth  of  the  children  by  gentle  pressure  on  the  fundus 
uteri.  There  was  considerable  uterine  hemorrhage  during  the  labor, 
and  clots  were  passed  freely  during  the  puerperal  period.  Aside  from 
this  the  patient  s  recovery  was  uneventful. 

There  was  but  one  placenta,  divided  into  three  portions  of  unequal 
size.  The  two  smaller  portions  belonged  to  the  third  and  fourth  chil- 
dren each,  the  septa  being  composed  of  amnion  and  chorion.  The 
remaining  greatest  portion  gave  nourishment  to  the  first,  second,  and 
fifth  children.  The  septa  between  these  children  were  composed  of 
amnion  only,  the  umbilical  cords  anastomosed.  The  first,  second, 
and  fifth  children  were  triplets;  the  third  and  fourth  were  duovular 
twins. 

The  mother  of  the  patient  had  given  birth  to  twins,  and  other  rela- 
tives had  given  birth  to  twins  and  triplets.  In  thirty  collected  cases 
it  was  found  that  birth  usually  occurred  from  the  fourth  to  the  sixth 
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month.  The  accounts  of  the  placentae  in  the  diflFerent  cases  vary  greatly 
in  clearness  and  accuracy.  In  the  John  Hunter  Museum,  in  "London, 
is  preserved  a  specimen  of  quintuplet  pregnancy,  and  in  the  Kennedy 
Museum,  in  Dublin,  there  is  a  specimen  of  five  children.  It  is  not 
known  that  a  permanent  preparation  of  the  placenta  of  quintuplet 
pregnancy  is  in  existence. 

Psychosis  during  Pregnancy  Rendering  Abortion  Necessary. — 
Treub  (Zentralblatt  Jiir  Gynakologie,  1904,  No.  23)  reports  the  case 
of  a  woman,  aged  thirty-one  years,  who  had  had  one  severe  labor  fol- 
lowed by  normal  birth.  In  her  fourth  pregnancy  she  became  con- 
vinced that  the  child  would  be  a  monster,  and  she  had  been  greatly 
frightened  by  reading  a  novel  which  described  such  a  birth.  She 
endeavored  to  throw  herself  under  a  railway  train,  and  tried  to  kill 
the  monster  by  introducing  a  pin  through  the  abdomen.  She  was 
admitted  to  the  hospital,  and  every  effort  made  to  overcome  the  delu- 
sion, but  without  success.  It  was  necessary  to  empty  the  uterus,  when 
the  })atient  immediately  recovered. 

Csesarean  Section  in  Eclampsia. — In  a  recent  paper  before  the  Edin- 
burgh Obstetrical  Society,  Croom  (British  Medical  Journal,  June 
18,  1904)  reported  two  cases  in  which  he  had  performed  Csesarean 
section  for  eclampsia,  and  reviewed  a  series  of  fifty-four  cases  in  the 
practice  of  others.  The  maternal  mortality  in  the  series  had  amounted 
to  about  50  per  cent.,  which  was  due  to  the  desperate  condition  of  the 
patients  at  the  time  of  operation.  He  believed  that  the  uterus  should 
be  emptied  in  eclampsia  as  quickly  as  possible,  and  that  Csesarean 
section  is  the  best  method  of  accomplishing  this  result. 


GYNECOLOGY. 


UNDER   THE    CHARGE    OF 

HENRY  C.  COE,  M.D., 

OF    NEW    YORK. 

ASSISTED   BT 

WILLIAM  E.  STUDDIFORD,  M.D 


Stypticin  in  Gynecology —Weissbart  (Heilkunde,  1903,  No.  10) 
has  met  with  the  best  results  in  the  use  of  this  drug  in  cases  of  subinvo- 
lution. When  hemorrhage  continues  after  stypticin  has  had  a  fair  trial 
he  infers  that  the  uterus  must  contain  placental  remains.  He  would 
accordingly  regard  it  as  a  valuable  aid  in  differential  diagnosis  in  cases 
in  which  there  is  no  urgent  indication  for  curettement. 


Pathogeny  of  Deciduoma  Malignum. — Recasens  {Revista  de  med. 
y  cir.  pract.;  Zentralblatt  fiir  Gyn.,  1904,  No.  18)  holds  that  the  fetal 
ectodermal  structures  possess  a  specific  malignant  character,  which  is 
usually  neutralized  by  the  secretion  of  the  thyroid  or  ovary(?);  when 
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for  any  reason  the  normal  secretion  of  these  glands  is  arrested,  abnor- 
mal development  of  the  fetal  structures  occurs. 


Case  of  Ovarian  Chorioepithelioma.—  Jaffe  (Archiv  fiir  Gyndkologie, 
Band  Ixx.,  Heft  3)  reports  a  case  of  ovarian  tumor  whjch  developed  two 
months  after  the  discharge  of  an  hydatid  mole.  It  proved  to  be  a  chorio- 
epithelioma. The  right  ovary,  which  was  as  large  as  an  apple,  showed 
the  same  histological  structure.  In  both  tumors  there  were  multiple 
corpus  luteum  cysts,  a  condition  which  has  been  noted  by  many  ob- 
servers to  accompany  molar  pregnancy.  The  writer  believes  with 
Pick,  that  overproduction  of  corpus-luteum  tissue  is  the  principal 
feature  in  these  cases,  which  seems  to  support  Fraenkel's  theory  that 
there  is  a  direct  causal  relation  between  the  two  conditions.  The  excess 
of  corpus  luteum  material  in  the  blood  leads  to  an  increase  of  tropho- 
blasts,  and  hence  the  chorioepithelial  development  in  the  uterus. 

The    Permanent    Results   of    Operations    for   Prolapsus. — Jacoby 

{Ibid.)  reports  257  cases  from  the  Breslau  and  Asch's  private  clinics, 
in  200  of  which  the  patients  were  kept  under  observation.  In  most 
of  these  Alexander's  operation  or  vaginofixation  was  combined  with 
plastic  operations.  Of  the  latter  class  81  per  cent,  were  cured;  of 
the  former,  95  per  cent.  Vaginal  extirpation  was  performed  thirty- 
five  times  with  89  per  cent,  of  cures  in  27  patients  who  were  examined 
subsequently. 


Prolapsus  Uteri  in  the  Newborn  — Burger  {Zentralblatt  fiir  Gynd- 
kologie, 1904,  No.  19)  reports  the  case  of  an  infant  who  was  born  with 
a  complete  procidentia,  which  was  attributed  to  a  peculiar  atrophic 
condition  of  the  pelvic  floor  muscles,  as  well  as  those  of  the  back  and 
lower  limbs.  The  infant  had  knock-knee  and  spina  bifida,  with  the 
congenital  deformities. 


Function  of  the  Corpus  Luteum. — Fraenkel  {Zentralblatt  fiir  Gynd- 
kologie, 1904,  No.  19)  in  an  interesting  communication  on  this  subject 
combats  some  of  the  former  theories,  asserting  that  he  has  frequently 
removed  corpora  lutea  from  both  ovaries  in  animals,  and  has  even 
cauterized  the  wounds,  without  interrupting  pregnancy.  He  has  also 
repeated  Mandl's  experiments  without  pregnancy  resulting.  He 
believes  that  corpus  luteum  extract  has  exactly  the  opposite  action  to 
oophorin,  and  offers  a  better  prospect  of  cure  of  osteomalacia -than 
castration. 


Ovarian  Hemorrhage  — Burger  {Zeitschrift  fiir  Geh.  u.  Gyn.,  Band 
li.,  Heft  2)  reports  the  case  of  a  nullipara,  aged  thirty-seven  years, 
married  for  nine  years,  who  presented  all  the  evidences  of  profuse 
internal  hemorrhage.  On  opening  the  abdomen  the  left  ovary  was 
found  to  be  as  large  as  a  hen's  egg,  the  right  adnexa  being  normal. 
About  two  litres  of  fluid  blood  were  found  in  the  cavity.  On  the  poste- 
rior and  lower  border  of  the  ovary  was  a  ruptured  cyst,  the  interior  of 
which  presented  a  smooth  surface.  The  ovary  was  generally  cystic. 
The  most  careful  microscopic  examination  revealed  no  evidence  of 
ectopic  gestation.  A  corpus  luteum  was  present,  surrounded  by  dilated 
capillaries.     It  was  inferred  that  the  hemorrhage  was  due  to  rupture 
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of  some  of  the  enlarged  vessels  in  the  wall  of  a  corpus  luteum  cyst. 
[We  recall  a  similar  fatal  case  reported  by  Dr.  Boldt,  and  still  others 
in  the  literature.  If  we  mistake  not,  excessive  sexual  excitement  and 
coitus  near  or  during  the  time  of  menstruation  was  held  to  be 
responsible  for  the  accident. — H,  C.  C] 

Relation  of  Movable  Kidney  to  Pelvic  Troubles. — Lebar  (La  Gyne- 
cologie,  1903,  No.  8)  found  movable  kidneys  in  28  per  cent,  of  1824 
patients  examined  with  reference  to  this  condition;  375  were  right- 
sided,  11  on  the  left  side,  and  only  4  double.  The  writer  attributes 
this  disparity  to  pressure  of  the  liver  on  the  right  kidney,  especially  as 
the  result  of  tight  lacing,  aside  from  the  normally  lower  position  of  the 
right  and  the  absence  of  the  aponeurotic  band  described  by  Zucker- 
kandl  on  the  left  kidney.  He  believes  that  asthenia  is  the  main  cause 
of  mobile  kidney,  hence  that  it  has  no  direct  relation  to  pelvic  disorders, 
except  as  these  impair  the  general  muscular  tone.  [We  think  that  it 
is  high  time  that  this  condition  is  recognized  as  the  evidence  more 
often  of  general  enteroptosis  than  a  surgical  condition  per  se.  To  treat 
gynecological  troubles,  such  as  prolapse  of  the  uterus  and  ovaries,  bv 
performing  nephropexy  is  generally  to  "put  the  cart  before  the  horse. ' 
— H.  C.  C.] 

Malignant  Uterine  Myoma. — Stroganowa  (Monatsschrift  fiir  Geb. 
und  Gyn.,  Band  xviii..  Heft  3  and  4)  presents  a  paper  with  this  title, 
based  on  twelve  cases.  He  believes  that  the  neoplasm  is  not  so  rare 
as  has  been  supposed,  having  usually  been  mistaken  for  sarcoma. 
Rapid  recurrence  and  metastasis  prove  its  malignancy.  It  originates 
in  the  muscle  cells,  which  degenerate  and  bear  a  close  resemblance  to 
those  of  sarcoma.  Polymorphism  and  granular  degeneration  of  the 
cells  are  the   characteristic  appearances  under  the  microscope. 

Such  tumors  are  originally  pure  myomata,  rarely  fibromyomata,  and 
should  always  be  regarded  with  suspicion  when  they  grow  rapidly. 
[If  seems  as  if  the  writer  had  hardly  substantiated  his  claims  that  these 
growths  are  not  really  spindle-celled  sarcomata.— H.  C.  C] 

Hysterectomy  in  Puerperal  Sepsis. — Asch  (Monatsschrift  fiir  Geb. 
und  Gyn.,  Band  xviii.,  Hefte  3  und  4)  holds  that  the  indications  for  a 
radical  operation  are  exceedingly  uncertain.  Two  points  are  to  be 
considered,  the  character  and  site  of  the  infection.  The  difficult  ])oint 
to  determine  is  whether  the  streptococcic  infection  is  localized,  or  has 
already  become  general.  If  the  lymphatics  are  involved  hysterectomy 
should  be  deferred  until  the  result  of  incision  and  drainage  of  abscesses 
has  been  noted.  If  the  veins  are  already  thrombotic  it  is  necessary  to 
remove  them,  as  well  as  the  uterus  and  ovaries,  the  abdominal  route 
being  usually  preferable.  The  writer  reports  ten  cases,  three  of  which 
terminated  fatally,  while  one  patient  committed  suicide.  The  other 
six  made  a  good  recovery. 


Immediate  Repair  of  Injuries  to  the  Pelvic  Floor. — Schatz  (Miinch. 
Tried.  Wochenschr.,  1903,  No.  44)  calls  attention  to  the  fact  that  in  for- 
ceps extractions  the  levator  ani  is  apt  to  be  torn  anteriorly  at  its  attach- 
ments to  the  pubic  bone,  and  that  this  fact  should  be  borne  in  mind  in 
introducing  the  sutures — a  procedure  which  he  admits  is  exceedingly 
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difficult.  It  is  practically  impossible,  when  a  deep  tear  in  the  pos- 
terior wall  is  also  present,  to  reattach  the  levator  to  the  periosteum  at 
its  original  site. 

The  writer  makes  it  a  practice  when  he  anticipates  such  an  anterior 
tear  to  make  a  deep  paraproctal  incision  half-way  up  the  vagina.  Even 
if  this  tear  is  extended  it  can  be  satisfactorily  sutured. 

Combined    Cancer    and    Tuberculosis    of   the    Ovary. — Glockner 

(Zentralblatt  fiir  Gyndkologie,  1904,  No.  21)  reports  the  following  unique 
case :  A  girl,  aged  twenty  years,  entered  the  hospital  with  an  abdominal 
tumor  and  preliminary  tuberculosis,  with  septic  symptoms.  On  sec- 
tion a  solid  tumor  of  the  ovary  was  removed,  which  presented  micro- 
scopically the  ordinary  appearances  of  medullary  carcinoma,  but  the 
stroma  contained  typical  tubercular  nodules  and  giant-cells.  The 
opposite  ovary  showed  many  tubercles  and  cheesy  foci.  The  peri- 
toneum was  absolutely  free  from  cancerous  or  tubercular  infiltration. 
The  patient  made  a  good  recovery,  and  survived  the  operation  nearly 
two  years,  dying  of  exhaustion. 

The  writer  calls  attention  to  the  interesting  fact  that  while  three 
cases  of  primary  tuberculosis  of  the  ovary  have  been  reported  by 
Williams  and  Wolff,  and  that  he  himself  has  met  with  thirteen  cases 
of  secondary  tubercular  infection  of  ovarian  c^sts,  there  is  no  record  of 
any  instance  in  which  cancer  and  tuberculosis  were  found  together  in 
an  ovarian  tumor. 


Treatment  of  Haematocele. — Zweifel  (Miinchener  med.  Wochen- 
schrift,  1903,  No.  34)  points  out  the  frequency  of  encysted  hsema- 
toceles  as  compared  with  extensive  primary  intraperitoneal  hemor- 
rhages, especially  from  tubal  ulcerations.  He  believes  that  these  should 
be  treated  expectantly,  though  the  surgeon  should  always  be  prepared 
for  secondary  rupture  during  the  first  two  or  three  weeks.  After  this 
time  the  only  indications  for  interference  are  unbearable  pain,  unusual 
size  of  the  blood  tumor,  and  infection.  Vaginal  section  is  the  preferable 
operation,  care  being  exercised  to  remove  the  ovum  and  by  no  means 
to  break  through  into  the  peritoneal  cavity.  Under  this  expectant 
treatment  patients  have  made  an  excellent  recovery,  and  have  even 
become  pregnant  subsequently. 

The  Relation  of  Fibromyoma  to  Cardiac  Lesions. — Fleck  (Archiv 
fiir  Gyndkologie,  Band  Ixxi.,  Heft  1)  from  a  study  of  the  material  at 
Runge's  clinic  found  40.9  per  cent,  of  cardiac  diseases  among  325 
patients  with  fibroid  tumors,  and  believes  that  this  percentage  is*  too 
small,  as  many  affections  of  the  cardiac  muscles  are  hard  to  recognize. 
He  infers  that  loss  of  blood  is  not  a  prominent  etiological  factor,  since 
only  34.6  per  cent,  of  cardiac  cases  were  noted  in  133  in  which  there 
was  no  hemorrhage.  In  11  autopsies  brain  atrophy  was  noted  in  8 
and  fatty  degeneration  in  3.  The  fact  that  the  ovaries  are  so  commonly 
affected  in  connection  with  fibroid  uteri,  and  that  excess  of  adipose  is 
often  observed,  leads  to  the  inference  that  these  associated  conditions 
may  be  potent,  the  disturbance  of  the  "internal  secretion"  causing  the 
setting  free  of  toxins  which  act  on  the  heart  muscle.  [While  attention 
Has  been  frequently  called  to  the  association  of  heart  disease  and 
uterine  fibroid,  it  seems  peculiar  that  the  mortality  after  hystero- 
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myomectomy  is  so  low,  though  it  must  be  admitted  that  the  factor  of 
"cardiac  failure"  after  this  operation  is  one  to  be  taken  into  account, 
especially  in  stout,  flabby  subjects. — H.  C.  C] 
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The  Influence  of  the  Radical  Mastoid  Operation  upon  the  Hearing. — 
Dr.  Edward  Buhe  {Archiv  fiir  Ohrenheilkunde,  Band  Ivi.,  Hefte  3  und 
4)  reports  from  Schwartze's  clinic  the  functional  results  of  the  radical 
operation  in  103  cases.  Of  these  103  cases,  35  were  improved  in  hear- 
ing, 37  remained  the  same  as  before  the  operation,  and  31  were  made 
worse.  Per  centum  thus  is:  improved,  34  per  cent.;  remaining  the  same, 
36  per  cent.;  made  worse,  30  per  cent.  The  whispered  voice,  that 
produced  with  the  residue  of  air  in  the  lungs  after  expiration,  of  a 
strength  audible  to  an  individual  with  normal  hearing,  6  to  7  m.,  was 
used  in  testing  the  hearing  in  these  cases. 

From  an  analysis  of  these  cases  Buhe  concludes: 

1.  The  hearing  after  a  radjcal  operation  will  be  found  to  be  improved 
or  remain  the  same  when  the  labyrinth  and  labyrinth  wall  are  intact, 
the  hearing  for  the  whispered  voice  before  operation  being  less  than 
1  m. 

2.  The  hearing  will  be  improved  when  there  is  before  the  operation 
an  obstruction  which  wholly  occludes  the  external  auditory  canal. 

3.  The  hearing  will  be  improved  or  remain  the  same  if  before  opera- 
tion the  labyrinth  or  labyrinth  wall,  or  both,  are  diseased,  there  being 
before  the  operation  only  a  small  remnant  of  hearing. 

4.  There  will  be  a  decrease  in  the  hearing  when  before  operation  the 
whispered  voice  is  heard  over  1  m. 

5.  Moreover,  there  will  be  a  decrease  in  the  hearing  when  the  laby- 
rinth or  labyrinth  wall,  or  both,  are  diseased,  the  hearmg  before  opera- 
tion being  for  whispered  voice  more  than  0.25  m.  and  under  1  m. 

Investigations  in  Regard  to  Caries  of  the  Ossicles.— Schultze 
(Archiv  fiir  Ohrenheilkunde,  Band  Ix.,  Hefte  3  und  4)  reports  in  detail 
the  histological  appearances  of  the  ossicles  removed  from  twenty-four 
patients.  With  one  exception  the  ossicles  were  obtained  by  the  radical 
operation.  Twenty-two  hammers  and  seventeen  anvils  were  exam- 
ined. In  ten  cases  cholesteatomata  were  found  in  the  middle  ear,  and 
in  fourteen  cases  there  were  caries  and  granulation  formation  in  the 
middle  ear.     The  appearance  of  the  membrana  tympani  before  the 
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• 
operation  of  these  cases  supported  the  truth  of  the  diagnostic  sign  first 
brought  out  by  Schwartze,  that  the  site  of  the  perforation  in  the  upper 
segment  of  the  membrana  points  to  incus  or  malleus  caries.  The  size 
of  the  perforation  in  the  membrana  gives  no  clue  to  the  amount  of 
destruction  which  the  ossicles  have  suffered. 

Schultze  divides  the  pathological  changes  which  the  ossicles  exhibit 
into  two  classes.  In  cases  of  the  first  class  the  diseased  portion  of  the 
ossicles  is  on  the  surface  and  uncovered.  In  cases  of  the  second  class 
the  bone  change  is  observed  beneath  more  or  less  pathologically  changed 
tissue.  In  both  classes  the  pathological  process  is  lacunar  absorption, 
and  the  covering  of  the  carious  portion  with  granulations,  polypi,  or 
epidermis  is  simply  an  accompaniment  of  the  process.  That  the  caries 
may  come  about  with  intact  periosteum  the  author  doubts,  although 
the  caries  may  start  at  the  surface  as  a  small  point,  and,  as  the  process 
extends  more  deeply  into  the  substance  of  tne  bone,  it  may  become 
larger,  and  connected  with  the  surface  only  by  a  narrow  tract.  The 
occurrence  of  primary  osteomyelitis  of  the  ossicles  the  author  con- 
siders unverified.  The  caries  is  practically  always  secondary  to  a  peri- 
ostitis, the  result  of  middle-ear  suppuration.  Loss  of  substance,  how- 
ever, may  be  due  to  pressure,  as  has  been  observed  on  the  malleus 
head,  where  a  very  retracted  drum  membrane  causes  the  head  to  press 
on  the  bony  wall  of  the  attic. 

The  most  important  immediate  factor  in  the  causation  of  the  caries 
is  the  influence  of  the  retained  and  fetid  pus  bathing  the  ossicles.  This 
is  often,  although  not  always,  associated  with  cholesteatoma  formation 
in  the  middle  ear.  The  immunity  of  the  articulating  surfaces  of  the 
ossicles  is  probably  dependent  upon  the  greater  resistance  of  the  car- 
tilaginous coverings  of  these  parts  of  the  bones. 

In  conclusion,  the  author  discusses  the  worth  of  ossiculectomy,  and 
concludes  that  this  operation  is  indicated  in  many  cases,  both  because 
it  often  removes  the  focus  of  suppuration,  and  because  it  allows  a  more 
adequate  drainage  of  the  midale  ear.  The  indications  for  ossicu- 
lectomy are,  however,  sharply  defined,  and  the  operation  is  not  indi- 
cated where  there  is  evident,  in  addition  to  the  caries  of  the  ossicles, 
caries  of  the  antrum,  etc.,  or  cholesteatoma  formation.  Here  the  total 
exenteration  of  all  the  middle-ear  cavities  is  indicated.  The  author  is 
not  in  favor  of  leaving  the  ossicles  intact  in  performing  the  radical 
operation. 

Ankylosis  of  the  Malleoincudal  Joint. — Frey  (Archiv  fiir  Ohren- 
heilkunde,  Band  Ixi.,  S.  234-246)  reviews  thirty-five  cases  of  ankylosis 
of  the  malleoincudal  joint  which  he  found  in  the  literature  on  the  sub- 
ject.   He  then  gave  a  brief  clinical  and  histological  history  of  two  cases: 

Case  I.  Boy,  aged  eleven  years,  had  suffered  with  chronic  otitis 
media  for  the  last  five  years.  The  drumhead,  with  the  exception  of  a 
small  upper  edge,  was  completely  destroyed.  The  handle  of  the  malleus 
lay  on  the  inner  wall  of  the  middle  ear,  and  the  tympanum  itself  was 
filled  with  granulations  which  also  surrounded  the  handle  of  the  malleus. 
After  long  conservative  treatment  without  results  the  radical  opera- 
tion was  performed.  At  the  operation  the  whole  middle  ear,  as  well  as 
the  mastoid,  was  found  to  be  filled  with  granulations  and  pus.  The 
bone  of  the  mastoid  was  brittle.  In  enlarging  the  middle  ear  the 
malleus  and  incus  were  firmly  attached  and  came  out  together. 
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The  histological  investigation  of  horizontal  sections  through  the 
articulation  showed  that  the  bone-marrow  of  both  ossicles  was  increased. 
The  ossicles  were  bound  to  each  other  by  a  long  bridge,  which  ran  at 
right  angles  to  the  plane  of  the  joint  and  united  with  the  bony  sub- 
stance of  the  ossicles.  This  bony  bridge  could  be  followed  through 
about  half  the  sections.  Where  the  bone  ceased  calcification  began, 
and  deeper  down  there  was  union  of  the  ossicles,  through  connective 
tissue,  which  took  on  thickening  toward  the  periphery. 

Case  II.  Man,  aged  twenty-one  years,  student,  suffered  for  several 
years  with  a  frequent  recurring  left-sided  purulent  otitis  media.  There 
was  complete  destruction  of  the  drumhead  and  of  the  lower  part  of 
the  handle  of  the  malleus.  There  were  small  granulations  along  the 
malleus  and  protruding  from  the  attic.  The  outer  wall  of  the  recessus 
epitympanum  was  partly  destroyed.  Before  a  greater  operative  pro- 
cedure an  ossiculectomy  was  performed,  at  which  time  the  hammer 
was  removed,  and  with  it  came  the  incus. 

The  bony  substance  of  the  joint  heads  was  greatly  reduced,  due  to 
the  extraordinary  enlargement  of  the  bony  canal^;  the  vessels  were 
also  enlarged  and  distended.  The  cartilage  was  increased.  Peripher- 
ally the  periosteum  of  the  ossicles  was  enormously  thickened. 

In  the  first  case  there  was  union  of  the  two  joint  heads  through  new- 
formed  bony  substance  within  the  joint,  an  intra-articular  ankylosis. 

The  enlargement  of  the  bony  canals  and  the  vessels  in  them,  as  well 
as  the  deposit  of  chalk,  showed  the  ankylosis  to  be  the  result  of  inflam- 
matory processes. 

The  second  case  comes  under  the  head  of  a  capsular  ankylosis; 
here,  also,  the  result  of  inflammation.  Frey  divides  cases  of  ankylosis 
of  the  ossicles  anatomically  as  follows: 

1.  The  periarticular  connective-tissue  ankylosis. 

2.  The  periarticular  bony  ankylosis. 

3.  The  intra-articular  bony  ankylosis. 

4.  Mixed  forms  in  which  intra-articular  as  well  as  periarticular 
changes  exist,  through  the  addition  of  connective  tissue,  through 
calcification  and  new-formation  of  bone. 

Etiology.  As  to  the  cause  of  these  changes  there  is  too  little  material 
to  determine.  In  twenty-three  cases  there  existed  an  inflammation. 
This  cause  is  held  by  Schwartze,  Jacobson,  Blau,  Politzer,  and  others. 

It  is  more  than  doubtful  if  catarrhal  changes  in  the  middle  ear,  even 
of  long  duration  and  combined  with  chronic  transformation  of  the 
mucous  membrane,  can  cause  any  ankylosis  of  the  malleoincudal  joint. 
Most  cases  of  ankylosis  occur  in  chronic  adhesive  processes  after  old 
middle-ear  inflammation. 

On  the  subject  of  influence  of  malleoincudal  ankylosis  upon  the 
function  of  hearing  not  much  can  be  said.  Normally  the  joint  makes 
a  very  small  excursion,  and  it  is  even  questionable  if  this  malleoincudal 
articulation  can  be  spoken  of  as  a  true  joint  in  this  respect.  In  these 
cases  there  are  always  other  changes  of  a  severe  nature  combined  with 
the  ankylosis,  and  therefore  conclusions  cannot  be  drawn  as  to  the 
importance  of  the  mobility  of  this  articulation. 
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Hemorrhages  in  the  Eye  Present  at  Birth. — Coburn  (Archives  of 
Ophthalmology,  May,  1904)  has  undertaken  a  study  of  this  condition 
to  ascertain  if  possible  the  cause  of  poor  vision  in  certain  eyes  without 
appreciable  changes  in  the  fundus.  Other  observers  have  also  reported 
such  cases.  Kenigstein,  with  the  ophthalmoscope,  found  retinal 
hemorrhages  twenty-nine  times  in  281  cases  (about  10  per  cent.). 
Schleich  found  seventy-eight  eyes  affected  in  49  cases  among  150  chil- 
dren, from  birth  to  ei^ht  days  old.  In  a  week  absorption  had  usually 
occurred,  and  only  slight  cloudiness  of  the  retina  remained.  Bjerrum 
found  only  3  per  cent,  of  the  cases  he  examined  affected  with  retinal 
hemorrhages.  DeVries  found  11  per  cent,  affected  in  112  cases.  Of 
150  newborn  children  examined  by  Montalcini  from  ten  minutes  to 
two  days  after  birth,  25  per  cent,  had  hemorrhages  in  the  retina,  18 
per  cent,  in  both  eyes. 

These  hemorrhages  were  mostly  at  the  posterior  pole  of  the  eye. 
Most  of  these  infants  were  in  bad  health.  All  were  head  presentations, 
and  prolonged  labor  seemed  to  be  a  factor.  These  nemorrhages, 
occurring  by  diapedesis,  absorb  quickly,  but  they  may  often  represent 
the  origin  of  functional  troubles. 

Naumhoff  examined  the  eyes  of  47  children  who  had  died  shortly 
after  birth,  and  found  hemorrhages  in  25  per  cent.  Von  Hippel  found 
hemorrhages  in  10  per  cent,  out  of  24  cases — 41  per  cent. 

Coburn  examined  the  eyes  of  37  dead  infants,  either  stillborn 
or  aged  up  to  twenty-two  days.  On  opening  the  eyes  the  blood 
could  often  be  seen  with  the  naked  eye.  Hemorrhage  was  found  in 
17  cases,  the  retina  being  the  chief  site  in  all.  Hemorrhage  ante- 
rior to  the  iris  is  comparatively  rare,  having  been  observed  but  once 
(on  the  anterior  surface  of  the  iris  and  in  the  meshes  of  the  pectinate 
ligament).  Blood  in  the  outer  layers  of  the  sclera  was  seen  five  times. 
Choroidal  hemorrhage  was  not  observed,  though  in  one  instance  a 
detachment  of  the  retina  had  evidently  been  caused  by  such.  Hem- 
orrhage into  the  optic  nerve  head  was  noticed  four  times;  in  the  optic 
nerve  sheath  five  times,  and  in  the  subhyaloid  four  times.  The  vitreous 
was  involved  only  twice,  though  in  some  cases  where  the  hemorrhage 
appeared  to  be  subhyaloid  only  blood  corpuscles  were  found  in  that 
structure. 

A  fact  worthy  of  note  is  the  intense  congestion  of  the  vessels  and 
capillaries  of  the  retina  in  these  cases,  showing  that  this  structure  is 
not  so  sparsely  supplied  with  bloodvessels  as  is  ordinarily  supposed. 

The  author  concludes  that  the  probable  cause  of  these  retinal  hem- 
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orrhages  depends  upon  compression  of  the  optic  nerve  and  its  centra! 
bloodvessels  due  to  distention  of  the  nerve  sheath  with  cerebrospinal 
fluid  from  compression  of  the  head  during  birth. 

Local  Anaesthesia  in  Eye  Operations  — Guttman  (Archives  of 
Ophthalmology,  May,  1904)  produces  anaesthesia  of  the  conjunctiva 
adequate  for  operative  treatment  of  trachoma,  tumors  of  the  lid,  lac- 
rymal  abscess,  etc.,  by  subconjunctival  injection  of  a  solution  of  coeain, 
1 :  1000  to  1 :  5000  after  preliminary  instillation  of  a  4  per  cent,  solution 
or  a  1  per  cent,  solution  of  holocaine  in  the  conjunctival  sac.  The 
needle  of  a  Pravaz  syringe  is  introduced  very  superficially  beneath  the 
conjunctiva  of  the  fornix  (in  the  case  of  the  upper  lid  the  cartilage  is 
turned  with  roller  forceps) .  The  entire  conjunctiva  is  raised  in  a  wheal ; 
the  trachoma  granules  thus  become  prominent  and  plainly  visible,  and 
can  readily  be  attacked  with  the  roller  forceps  without  the  same  injury 
to  the  whole  conjunctiva,  as  occurs  in  the  operation  as  ordinarily  per- 
formed. 

In  operations  on  the  external  surface  of  the  lids,  as  for  tumors,  chal- 
azia, etc.,  it  is  not  sufficient  to  infiltrate  the  outer  skin  alone,  but  the 
conjunctiva  must  also  be  infiltrated. 

The  technique  of  the  method  should  be  thoroughly  mastered. 

Eemoval  of  the  Crystalline  Lens  in  Sixty-three  Cases  of  High  Myopia. 

— Snell  (British  Medical  Journal,  February  27,  1904)  reports  the 
following  results:  Sixty-three  operations  were  performed  on  forty-four 
patients,  all  except  one  under  forty  years  of  age.  The  degree  of  myopia 
ranged  from  10  to  28  D.  The  operation  was  successful  in  every  case. 
In  two  cases  detachment  of  the  retina  occurred  at  intervals  of  six 
months  and  one  year  following  operation.  The  reporter  observed  that 
of  6324  myopic  eyes  occurring  in  half  the  number  of  his  private  patients 
about  5  per  cent,  presented  a  myopia  of  more  than  10  D.  The  method 
of  operation  in  every  case  consisted  of  preliminary  needling,  followed 
by  subsequent  extraction  of  the  disintegrated  lens  substance. 

Increased  tension,  which  occurs  at  two  distinct  stages,  first,  by  reason 
of  the  swollen  lens,  and  second,  when  the  pupil  is  free  or  nearly  so  of 
lens  matter,  was  successfully  met  by  paracentesis.  The  writer  believes 
that  within  defined  limits  the  removal  of  the  crystalline  lens  for  high 
degrees  of  myopia  may  now  be  regarded  as  a  recognized  and  valuable 
method  of  treatment.  He  does  not  regard  detachment  of  the  retina 
as  discrediting  the  method,  considering  that  this  is  a  danger  which 
always  menaces  eyes  affected  with  high  myopia  per  se.  Patients  are 
usually  extremely  grateful  for  the  relief  the  operation  affords. 


One  Hundred  Cases  of  Eye  Diseases  with  Bacteriological  Exami- 
nation.— Smith  (Yale  Medical  Journal,  May,  1904)  reports  such  a 
series,  of  which  the  following  is  a  summary: 

Organisms  were  found  in  all  but  11  cases,  of  which  7  were  diseases 
of  the  conjunctiva,  2  of  the  cornea,  and  2  of  other  structures.  There 
were  62  cases  of  disease  of  the  conjunctiva,  15  of  the  cornea,  11  of  the 
lacrymal  apparatus,  9  of  the  lids,  and  8  operative  cases.  The  gono- 
coccus  was  found  in  9,  and  the  diplococcus  in  5  of  the  conjunctival 
cases  without  the  presence  of  other  organisms.  The  remaining  organ- 
isms found  were  frequently  associated  with  other  species.    The  pneu- 
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mococcus  was  found  in  18  cases,  of  which  10  were  conjunctival,  3  cor- 
neal, and  5  lacrymal.  Koch-Weeks  bacillus  was  found  in  4  conjunc- 
tival and  1  lacrymal  case.  Staphylococcus  albus  was  present  in  10 
conjunctival,  4  corneal,  4  lacrymal,  and  1  other  case.  Staphylococcus 
aureus  was  found  in  2  conjunctival,  5  corneal,  1  lacrymal,  and  2  others. 
The  staphylococcus  epidermidis  albus  was  found  in  1  conjunctival 
and  2  other  cases  (without  other  organisms).  The  streptococcus  oc- 
curred in  2  conjunctival,  2  corneal,  and  5  lacrymal,  and  2  other  cases. 
The  Morax-Axenfeld  diplobacillus  was  present  in  8  conjunctival,  1 
corneal,  and  1  lacrymal;  in  the  two  latter  with  other  gefms.  The  xerosis 
bacillus  was  found  twenty-three  times;  it  occurred  in  a  great  variety 
of  conditions.  The  streptobacillus  was  found  three  times  in  conjunc- 
tival disease.  Other  bacilli,  diplobacilli,  and  diplococci  were  found  in 
28  cases.     In  7  the  results  were  unsatisfactory. 

Some  of  these  findings  are  suggestive.  Of  the  staphylococcus  the 
albus  was  more  often  found  in  conjunctival,  the  aureus  in  corneal  dis- 
ease. In  the  lacrymal  cases  the  streptococcus  and  pneumococcus 
predominated. 

While  zinc  chloride  in  diplobacillus,  and  antitoxin  in  Klebs-Loeffler 
conjunctivitis  are  almost  specifics,  none  is  known  for  any  other  organ- 
ism. (Silver  surely  almost  deserves  the  name  of  a  specific  in  gonor- 
rhoea! conjunctivitis. — Ed.) 

Persistent  CEdema  of  the  Eyelid  Due  to  Syphilis.— Snydacker 
{Archives  of  Ophthalmology,  March,  1904)  reports  a  case  of  redness 
and  oedema  of  the  left  upper  eyelid  occurring  in  a  mulatto,  causing  the 
lid  to  hang  down  so  as  to  occlude  the  pupil  entirely  seven  years  after 
syphilitic  infection.  There  was  no  involvement  of  the  tarsus  and  no 
areas  of  nodular  infiltration  in  the  skin  or  subcutaneous  tissue.  This 
condition  had  persisted  for  four  months.  It  disappeared  after  three 
weeks  of  antisyphilitic  treatment.  Other  somewhat  similar  cases  have 
been  described.    In  most  of  these  the  tarsus  was  involved. 

The  author  thinks  that  in  his  case  a  gummatous  infiltration  existed 
in  the  subcutaneous  tissue,  or  a  number  of  small  confluent  or  non- 
confluent gummatous  foci  were  present,  which  because  of  the  oedema 
of  the  lid,  could  not  be  determined  by  palpation  or  perhaps  a  syphilitic 
tarsitis  or  gummatous  infiltration  of  the  tarsal  cartilage  existed  of  too 
slight  a  degree  to  be  felt. 

Non-inflammatory  persistent  oedema  of  the  eyelid  should  always 
awaken  a  suspicion  of  syphilis. 

Diffuse  Sarcomata  of  the  Uveal  Tract. — Parsons  (Archives  of 
Ophthalmology,  March,  1904)  has  collected  thirty-one  cases  of  this 
extremely  rare  condition  first  distinguished  by  Fiichs  in  1882.  These 
cases  show  no  great  peculiarity  in  sex,  eye  affected,  or  age  of  patient, 
except  the  first  decade,  in  which  none  of  them  had  occurred.  The 
most  conspicuous  feature  of  the  histories  is  the  long  duration  of  the 
disease  in  many  cases,  varying,  as  shown  by  the  failure  of  vision,  from 
seven  months  to  ten  years.  There  was  a  history  of  injury  of  or  opera- 
tion in  seven  cases.  Most  of  the  eyes  were  glaucomatous.  In  many, 
indeed,  the  eye  was  excised  on  account  of  absolute  glaucoma,  without 
definite  evidence  of  intraocular  growth.  Early  onset  of  glaucoma  has 
been  emphasized,  but  taken  in  connection  with  the  prolonged  history 
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in  many  cases  it  is  not  very  striking.     The  early  onset  of  extraocular 
extension  is  much  more  striking.    This  is  often  multiple. 

Pathological  anatomy.  These  growths  are  all  characterized  by 
their  diffuse  and  infiltrating  tendency  as  opposed  to  the  formation  of  a 
definite  tumor.    The  cytology  is  particularly  interesting: 

1.  The  frequency  of  large  round  or  polygonal  cells,  often  combined 
with  spindle  cells. 

2.  The  frequency  of  an  alveolar  or  plexiform  arrangement,  either 
throughout  the  growths,  or  in  parts  or  in  secondary  extensions. 

3.  The  frequency  of  hyaline  and  myxomatous  degeneration,  and  the 
occasional  presence  of  necrosis. 

4.  The  freauency  of  extension  along  the  perivascular  Ij^mph  spaces, 
surrounding  the  perforating  ciliary  vessels  and  venae  vorticosse. 

These  characteristics  show  the  cells  to  be  endothelial  and  the  growth 
endotheliomata.  They  vary  much  as  regards  pigmentation,  which  is 
a  phenomenon  of  no  particular  value  in  this  connection.  The  retina 
was  not  usually  detached.  Parsons  thinks  that  the  essential  character- 
istics of  these  growths,  their  diffusely  infiltrating  tendency,  is  explained 
by  their  flatness  and  their  endothelial  origin. 


DERMATOLOGY 
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LOUIS  A.  DUHRING,  M.D., 

PROFESSOR    OF    DERMATOLOGY    IN    THE    UNIVERSITY    OF    PENNSYLVANIA, 

AND 

MILTON  B.  HARTZELL,  M.D., 

INSTRUCTOR    IN    DERMATOLOGY    IN    THE    UNIVERSITY    OF    PENNSYLVANIA. 


Symmetrical  Cutaneous  Atrophy. — J.  A.  Fordyce  {Journal  of  Cuta- 
neous Diseases,  April,  1904)  enters  upon  this  subject  very  thoroughly, 
referring  to  the  several  well-known  cases  on  record,  and  gives  a  case 
(with  illustrations)  of  his  own.  The  most  interesting  point  brought  out 
is  the  observation  that  the  atrophic  process,  as  shown  by  the  histological 
examination,  was  plainly  the  result  of  an  infiltration,  and  not  of  an  idio- 
pathic nature,  the  inflammatory  process  in  the  upper  corium  causing 
secondary  changes  in  the  epidermis.  The  alterations  in  the  vessels' 
walls  and  the  perivascular  infiltration  point  strongly  to  those  structures 
as  being  the  primary  seat  of  the  disease.  This  view  is  strengthened  by 
the  clinical  histories  of  such  cases,  the  majority  showing  in  their  early 
stages  primary  vascular  dilatation  before  the  secondary  atrophy  was 
manifested. 


Erythromelalgia  and  its  Relation  to  Raynaud's  Disease. — F.  P. 
Weber  (Journal  of  Cutaneous  Diseases,  February,  1904)  gives  a  case 
occurring  in  a  woman,  aged  twenty-six  years,  free  from  organic  disease 
of  the  central  nervous  system  and  without  alcoholic  or  arsenical  neuritis. 
The  left  foot  was  the  part  mainly  affected,  characterized  by  flushing  or 
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lividity  of  the  toes,  and  pains  there  and  also  in  the  left  foot.  Moreover, 
there  was  habitual  hyperaemia  of  the  face  and  tongue.  The  point  of 
interest  in  the  paper  is  the  observation  that  there  is  no  distinct  line  separ- 
ating this  disease  from  Raynaud's  disease.  The  early  symptoms  of  both 
forms  of  disease  are  surely  of  nervous  origin,  and  can  best  be  explained 
on  the  supposition  of  a  vasomotor  disturbance  due  to  the  central  nervous 
system.  In  both  this  disease  and  in  chronic  Raynaud's  disease  the  mus- 
cular coats  of  the  arteries  become  hypertrophied.  Clinically,  interme- 
diate cases  between  the  two  diseases  are  often  met  with  in  literature,  as 
Cassiner  has  shown  in  his  work  on  vasomotor  trophic  neuroses,  pub- 
lished in  Berlin  in  1901. 


Lepra  in  the  Sandwich  Islands. — Daland  {Journal  of  the  American 
Medical  Association,  November  7,  1903)  is  of  the  opinion,  from  his 
observations,  that  the  Hawaiian  is  unusually  susceptible  to  this  dis- 
ease. He  also  regards  syphilis  as  a  predisposing  cause.  While  heredity 
is  a  factor,  it  is  of  minor  importance.  The  disease  he  considers  but 
feebly  contagious  and  to  be  incurable. 

On  the  other  hand,  Filaretopoulo,  of  Athens  {British  Journal  of 
Dermatology,  September,  1903),  holds  the  belief  that  the  disease  is 
hereditary  and  seldom  contagious,  and  that  the  treatment  with  mer- 
curial injections  and  chaulmoogra  oil,  up  to  300  drops  daily,  together 
with  hygienic  and  dietetic  regulations,  are  useful. 


A  Clinical  and  Histological  Study  of  Folliclis. — Alexander  {Archiv 
fur  Dermatologie  und  Syphilis,  Band  Ixx.,  Heft  1)  concludes  from  a 
study  of  the  histories  of  seven  cases  of  folliclis  that  there  is  an  undis- 
putable  relationship  between  this  affection  and  tuberculosis.  The 
nodules  occur  in  crops,  and  are  apt  to  recur  at  certain  seasons  of  the 
year,  sometimes  returning  every  spring,  or  occurring  only  in  the  summer 
or  winter.  It  is  noteworthy  that  a  considerable  proportion  of  patients 
complain  of  joint-pains  for  which  there  is  no  clinically  demonstrable 
cause.  In  some  cases  cedematous,  painful  infiltrations  occur,  which 
are  due  to  the  coalescence  of  several  deeply  situated  nodules.  While 
folliclis  is  an  exquisitely  chronic  affection,  there  are  considerable  periods 
during  which  the  patient  shows  nothing  but  scars.  It  is  also  distin- 
guished by  the  multiformity  of  the  lesions,  which  may  at  times  be  so 
insignificant  as  to  escape  the  ])atient's  attention  and  to  be  readily 
overlooked  by  the  physician.  A  knowledge  of  this  apparently  in  itself 
insignificant  affection  may  be  of  great  importance,  since  by  its  recog- 
nition we  may  be  able  to  destroy  a  visible  focus  of  infection  which  is  a 
constant  source  of  danger  to  the  entire  organism. 

Histologically,  the  author  distinguishes  two  types  of  the  disease: 
a  deep  variety  with  tubercular  change,  and  a  superficial  form  with 
diffuse  inflammatory  infiltration — thrombophlebitis.  Both  arise, 
without  doubt,  through  embolic  processes,  and  certainly  are  due  to 
tubercle  bacillus  itself. 


The  Relationship  of  Alopecia  Areata  to  Dental  Irritation. — Bett- 

mann  {Archiv  fur  Dermatologie  und  Syphilis,  Band  Ixx.,  Heft  1)  has 
studied  thirty-three  cases  of  alopecia  areata,  observed  in  the  Heidel- 
berg medical  clinic,  for  the  purpose  of  determining  the  correctness  of 
Jacquet's  theory  concerning  the  dental  origin  of  this  affection.    As  the 
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result  of  the  careful  study  of  these  cases  he  believes  it  would  be  a  mis- 
take to  accept  Jacquet's  hypothesis  unreservedly.  In  none  of  these 
thirty-three  cases  was  it  possible  to  demonstrate  that  the  alopecia  had 
been  preceded  by  dental  irritation. 

Herpes  Zoster  Associated  with  a  G-eneralized  Bullous  Eruption  from 
Prolonged  Administration  of  Arsenic.^ — Sequeira  (British  Journal  of 
Children's  Diseases,  vol.  i.,  No.  4)  reports  the  case  of  a  girl,  aged  five 
years,  to  whom  three  minims  of  Fowler's  solution  were  given  three 
times  a  day  for  an  attack  of  guttate  psoriasis.  After  three  months  of 
this  treatment  pigment  began  to  appear  upon  the  trunk,  and  a  month 
later  the  skin  showed  characteristic  arsenical  pigmentation.  An  erup- 
tion of  vesicles  and  bullae  now  appeared  all  over  the  trunk,  the  face 
and  extremities  being  exempt,  and  at  the  same  time  an  abundant  zoster 
appeared  in  the  lumbar  region,  on  the  right  side.  No  other  arsenical 
symptoms,  such  as  palmar  and  plantar  hyperkeratosis,  muscular  dis- 
turbances, or  gastric  catarrh,  were  noted.  The  herpes  was  followed  by 
scarring,  but  the  vesicles  and  bullae  upon  the  trunk  left  no  scars.  The 
author  regarded  the  eruptions  as  arsenical  in  origin. 


Eosin  in  the  Treatment  of  Lupus. — Ledermann  (Archiv  filr  Der- 
matologie  und  Syphilis,  Band  Ixx.,  Heft  1)  at  a  meeting  of  the  Berlin 
Dermatological  Society  held  February  2,  1904,  presented  a  patient 
with  lupus  who  had  been  treated  by  applications  of  eosin  according 
to  the  suggestion  of  Jesionek  and  Tapemer.  The  applications  had 
been  made  several  times  a  day,  and  it  was  clearly  apparent  that  the  eosin 
had  an  elective  action  upon  the  lupus  nodules,  since  not  only  the  ulcer- 
ated surfaces  but  the  superficial  nodules  showed  evidences  of  destruc- 
tion. In  a  case  of  cancroid  of  the  skin  there  was  also  tissue  destruc- 
tion. It  can  be  said  that  dyeing  with  eosin  produces  an  effect  similar 
to  pyrogallol  upon  lupus  nodules,  but  does  not  cause  pain. 

A  Case  of  Paget's  Disease  of  the  Umbilicus. — T.  Colcott  and  J. 
M.  H.  MacLeod  (British  Journal  of  Dermatology,  February,  1904) 
report  a  case  of  Paget's  disease  occurring  in  a  most  unusual  region. 
The  patient  was  a  man,  aged  sixty-five  years,  who  presented  a  rounded, 
eczematoid  patch  about  two  inches  in  diameter,  occupying  the  umbil- 
ical region.  This  patch,  which  had  been  forming  for  about  eleven 
years,  was  a  brilliant  red  color,  ulcerated,  covered  in  spots  by  epithe- 
lium, and  surrounded  by  a  raised,  well-marked,  sharply  defined  border. 
The  clinical  diagnosis  was  confirmed  by  the  histological  examination. 
The  changes  found  in  the  epidermis  were  typical  of  the  disease,  and 
the  authors  believe  that  the  histological  alterations  in  the  epidermis  in 
Paget's  disease  are  characteristic  and  pathognomonic,  whatever  the 
region  affected.  No  evidence  of  definite  malignant  change  was  found 
in  the  epidermis.  The  authors  are  not  inclined  to  accept  the  view  that 
the  epidermic  changes  are  malignant  from  the  beginning.  The  histo- 
logical appearances  were  suggestive  of  a  chronic  inflammatory  process 
affecting  the  papillae,  leading  to  proliferation,  oedema,  and  degen- 
eration of  the  cells  of  the  epidermis,  in  some  respects  resembling  lupus 
erythematosus.  The  authors'  researches  shed  no  light  upon  the  cause 
of  the  disease. 
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Physiology  of  the  Thsrroid  Gland. — Kishi  (Virchoics  Arch.,  1904, 
Band  clxxvi.  p.  260)  describes  a  series  of  observations  dealing  with 
the  extirpation  of  the  thyroid  gland  in  animals  and  upon  the  metabolism 
and  the  pathological  changes  in  the  various  organs  of  thyroidectomized 
animals.  From  a  study  of  the  parathyroid  glands  after  extirpation  of 
the  thyroid  itself,  he  believes  that  the  parathyroid  is  not  an  independent 
organ,  but  an  embryonal  thyroid  rest,  and  under  certain  circumstances 
may  be  transformed  into  thyroid  tissue.  Dogs  and  cats  often  die  after 
thyroid  extirpation,  even  though  the  parathyroids  are  left  intact.  If 
the  thyroid  gland  is  normal  the  parathyroids  are  functionless,  and  they 
exert  a  function  only  when  the  thyroid  is  entirely  removed  or  when  that 
portion  of  the  gland  which  remains  is  not  sufficient  to  sustain  life. 
When  the  quantity  of  parathyroid  is  equal  or  exceeds  the  quantity  of 
thyroid  necessary  to  sustain  life  a  thyroioectomized  animal  does  not  die. 

It  was  further  found  that  in  thyroidectomized  animals  metabolism 
was  increased,  while  there  was  no  change  in  control  animals  in  which 
the  thyroid  gland  had  simply  been  exposed  at  operation.  The  amounts 
of  nitrogen,  sulphuric  acid,  phosphoric  acid,  and  uric  acid  eliminated 
in  the  urine  followed  the  same  curves.  The  chloride  excretion  was 
very  irregular. 

The  changes  in  the  organs  of  the  thyroidectomized  animals  were 
confined  chiefly  to  the  blood  and  bloodvessels.  A  direct  result  of  thy- 
roid extirpation  was  a  decrease  in  haemoglobin  and  red  blood  cells. 
The  alterations  of  the  other  organs  described  by  many  authors  was 
thought  to  be  of  secondary  nature. 

The  author  concludes  from  these  studies  that  the  thyroid  is  a  secretory 
organ,  and  neutralizes  within  the  gland  an  albumin  that  is  injurious 
to  the  blood.  This  toxic  substance  is  a  variety  of  nucleoproteid  derived 
from  the  cell  nuclei  of  food.  In  the  glandular  cells  of  the  thyroid  an 
iodine  containing  globulin  is  formed,  which  possesses  an  attraction  for 
the  albumin  of  the  toxic  nucleoproteid.  These  two  substances  in  com- 
bination are  eliminated  from  the  cells  into  the  follicles  as  a  third  sub- 
stance which  the  author  calls  "thyreotoxin."  Thyreotoxin  is  split  into 
two  harmless  products  which  gain  access  to  the  lymphatics  and  blood- 
vessels, and  are  thus  eliminated. 


Researches  upon  Chronic  Passive  Congestion  of  the  Liver. — Hart 
(Ziegler's  Beifrdge,  1904,  Bd.  xxxv.  p.  303)  has  examined  the  liver  in 
35  cases  of  advanced  central  red  atrophy.    He  finds  constantly  in  this 
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condition  thrombosis  of  the  capillaries  toward  the  central  portion  of 
the  liver  lobule.  The  capillary  plugs  are  to  be  seen  as  soon  as  the 
degeneration  of  the  liver  cells  malces  its  appearance,  and  the  extent  of 
the  thrombosis  is  in  direct  proportion  to  the  degeneration  of  the  liver 
cells.  The  production  of  the  thrombi  forms  a  new  argument  in  favor 
of  Schmidt's  theory  concerning  the  relationship  between  fibrin  coagula- 
tion and  cell  degeneration. 

Upon  the  Properties  and  Production  of  Anticrotalus  Venin. — 
Flexner  and  Naguchi  (Journal  of  Medical  Research,  1904,  vol.  xi. 
p.  363)  have  shown  in  previous  studies  that  the  severe  local  lesions 
(mainly  hemorrhage  and  softening  of  the  tissue)  which  follow  injec- 
tions of  rattlesnake  venom  are  produced  in  large  part  by  a  cytotoxin 
which  destroys  the  endothelial  lining  of  the  bloodvessels.  To  this  toxin 
they  have  given  the  name  of  hemorrhagin.  Owing  to  the  difficulty  in 
overcoming  these  local  effects  of  the  venom  no  successful  production 
of  antitoxin  for  rattlesnake  venom  has  so  far  been  accomplished.  The 
present  work  deals  with  a  method  of  surmounting  this  difficultv.  By 
treating  the  crotalus  venom  with  dilute  hydrochloric  acid  or  iodme  tri- 
chloride, the  locally  active  principles  could  be  transformed  into  toxoid 
substances.  This  modified  venom,  though  deprived  of  a  large  part  of 
its  toxicity,  still  preserved  its  power  to  set  up  antivenin  formation  in  the 
rabbit  and  dog.  Thus,  by  injections  of  this  modified  venom  an  anti- 
venin of  considerable  activity  against  rattlesnake  venom  could  be  pro- 
cured. While  the  toxophore  group  of  hemorrhagin  was  primarily 
attacked  by  the  weak  hydrochloric  acid  and  iodine  trichloride,  both  the 
toxophore  and  cytophilic  haptophore  groups  were  destroyed  by  strong 
hydrochloric  acid  and  hydrochloric  acid  and  pepsin,  thus  rendering  the 
substance  useless  for  antivenin  production.  Iodine  trichloride  destroyed 
both  the  groups  in  the  neurotoxins  and  hsemolysins  of  cobra  and  daboia 
venoms. 

Anticrotalus  venin  was  found  to  be  without  appreciable  antitoxic 
power  over  cobra  and  daboia  venoms,  and  of  imperfect  antitoxic  power 
over  water  moccason  venom.  This  was  in  keeping  with  the  different 
constituents  of  these  venoms,  for  the  first  two  owe  their  toxicity  to 
neurotoxins  and  hsemolysins,  the  last  to  these  principles  together  with 
hemorrhagin. 

Precipitms  were  formed  from  venom  along  with  or  independent  of 
the  immunizing  principles  for  venom,  but  there  was  no  relation  between 
the  degree  of  protection  afforded  and  the  amount  of  precipitins  present 
in  the  immune  serum.  The  precipitins  for  the  different  venoms  were 
highly  though  not  absolutely  specific. 

Notice  to  Oontributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form  will,  if  desired,  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Db.  Francis  R.  Packard,  1831  Chestnut  Street,  Philadelphia,  U.  S.  A. 
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ACUTE  LEUKAEMIA  IN  EARLY  LIFE. 
By  Frank  Spooner  Churchill,  M.D., 

INSTRUCTOR  IN   DISEASES   OF   CHILDREN,    RUSH   MEDICAL  COLLEGE   (iN  AFFILIATION   WITH  THE 
UNIVERSITY   OF   CHICAGO). 

Acute  leukaemia  is  a  comparatively  rare  disease  in  early  as  well 
as  in  adult  life,  but  with  modern  tnethods  in  blood  examinations 
cases  are  now  recognized  more  frequently  than  formerly.  Morse,* 
in  1898,  reported  a  case  in  a  four-year-old  girl  and  gave  a  brief 
resum^  of  seven  other  cases  imder  ten  years  of  age  collected  from 
the  literature.  McCrae,^  in  1900,  reported  a  three-year-old  boy 
with  leukaemia,  giving  abstracts  of  thirteen  cases,  including  Morse's. 
Since  McCrae's  article  I  have  collected  fourteen  cases,  brief 
abstracts  of  which  follow: 

Case  I.  (Strauss.^) — Boy,  aged  thirteen  months;  family  and  per- 
sonal history  good.  Illness  began  two  or  three  weeks  ago,  with 
enlargement  of  the  abdomen.  General  condition  good;  no  diges- 
tive disturbance;  no  nose-bleed.  Physical  examination  showed 
marked  pallor,  slight  rickets,  numerous  petechiie,  teeth  good,  tonsils 
normal,  chest  normal,  spleen  much  enlarged,  urine  negative.  Con- 
tinued thus  for  two  or  three  days,  then  became  worse,  and  died 
three  weeks  from  onset. 

Blood.  Haemoglobin,  25  per  cent.;  erythrocytes,  2,008,000; 
leukocytes,  208,000;  lymphocytes,  97.3  per  cent.;  large  mononu- 
clears, 0.6  per  cent.;  lymphocytes  varying  in  size.  Some  poikilo- 
cytosis  and  polychromatophilia;  few  normoblasts. 

Case  II.  (Bloch  and  Hirschfeld.^) — Boy,  aged  eight  months; 
family  and  personal  history  unknown.  For  a  few  days  had  been 
unusually  sleepy;  no  other  symptoms.  Physical  examination 
showed  marked  anaemia,  right-sided  pneumonia,  lymph  glands  and 
spleen  enlarged,  rickets.  Under  observation  for  a  few  days,  then 
had  double  pneumonia,  and  died. 
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Blood.  No  total  white  count  given,  but  proportion  of  whites  to 
reds  was  1  to  12.  Polynuclears,  28  per  cent.;  myelocytes,  10.2  per 
cent.;  small  mononuclears,  27.14  per  cent.;  large  mononuclears, 
38.8  per  cent.;  poikilocytosis,  megaloblasts,  and  normoblasts; 
eosinophiles  and  mast-cells  rare.  Duration  unknown,  but  prob- 
ably acute.  Regarded  as  lymphatic  myelogenous  type;  autopsy 
showed  leukeemic  changes,  especially  interesting  on  account  of 
changes  in  central  nervous  system. 

Case  III.  (Janeway.^) — Boy,  aged  six  years.  Trouble  began 
three  months  ago  with  swelling  over  masseters,  later  swelling  of 
cervical  and  other  glands,  and  marked  pallor;  no  hemorrhage  and 
no  retinitis. 

Blood.  Haemoglobin,  40  per  cent.;  leukocytes,  219,000;  large 
lymphocytes,  87  per  cent.;  small  lymphocytes,  11  per  cent.  Clin- 
ically, the  case  was  chronic,  but  the  blood  was  that  of  the  acute 
type,  and  the  author  cites  the  case  to  show  the  impossibility  of 
regarding  acute  lymphatic  leuksemia  as  a  separate  disease. 

Case  IV.  (Jewett.^) — Boy,  aged  thirteen  months,  smaller  and 
weaker  of  twins.  Family  history  negative.  Personal  history :  never 
robust. 

March,  1900.  Pale,  occasional  diarrhoea,  malnutrition.  April: 
Shght,  irregular  fever.  May:  Tumor  in  left  abdomen.  Never  any 
enlargement  of   superficial  lymph  glands;  never  any  hemorrhages. 

Examination.  June:  Moderate  emaciation,  pale,  spleen  much 
enlarged,  reaching  to  level  of  umbilicus. 

Blood.  Haemoglobin,  30  per  cent.;  erythrocytes,  1,912,000; 
leukocytes,  21,000;  lymphocytes,  87  per  cent.;  neutrophiles,  10.5 
per  cent.;  eosinophiles,  1.5  per  cent.;  myelocytes,  1  per  cent.;  eight 
normoblasts  and  eight  megaloblasts  in  200  cells;  lymphocytes  of 
all  sizes;  poikilocytosis  and  polychromatophilia;  fever  marked; 
regarded  as  subacute  lymphatic  leukaemia.  Death,  June  17th. 
No  autopsy. 

Case  V.  (Jewett.^) — -Girl,  aged  seven  months.  Family  history 
negative.  For  three  months  pallor,  enlarged  spleen,  emaciation, 
diarrhoea,  irregular  fever,  great  weakness,  enlarged  glands.  No 
hemorrhages. 

Blood.  Haemoglobin,  20  per  cent.;  erythrocytes,  1,150,000;  leuko- 
cytes, 33,000;  lymphocytes,  large  and  small,  78.6  per  cent.;  neutro- 
philes, 18.2  per  cent.;  eosinophiles,  1.8  per  cent.;  myelocytes,  1.4 
per  cent. ;  fourteen  normoblasts  in  500  cells.  Death  at  eight  months. 
Diagnosis:  subacute  lymphatic  leukaemia.    No  autopsy. 

Case  VI.  (Pollman.^) — Girl,  newly  born.  Family  history  nega- 
tive. Mother's  blood  normal.  Sickly  at  birth,  never  cried  nor 
nursed,  apathetic,  petechise  on  forehead  and  lower  limbs,  later  uni- 
versal. At  sixteen  days  cyanosis;  liver  and  spleen  much  enlarged; 
cervical  and  inguinal  glands  somewhat  enlarged;  temperature  from 
38.8°  to  41.5°  C.    Death  at  nineteen  days. 
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Blood.  Erythrocytes,  2,500,000;  leukocytes,  312,500.  No  dif- 
ferential count,  but  leukocytes,  almost  all  mononuclear,  with  rather  a 
large  nucleus.  Autopsy:  great  enlargement  of  spleen  and  liver  and 
thymus,  open  ductiis  arteriosus.  Tricuspid  endocarditis.  Culture 
from  spleen  negative.  Culture  from  heart  blood  showed  only 
colony  of  undetermined  organisms.  General  infiltration  of  tissues 
with  leukocytes.  No  examination  of  bone-marrow.  Regarded  as 
a  case  of  splenomedullary  leukaemia,  but  probably  was  lympho- 
cytic. 

Case  VII.  (Stewart  and  Campbell.**) — Boy,  aged  six  years. 
Family  history  negative.  Caught  cold  in  March,  1901,  never  well 
afterward.     Pallor,   poor  appetite. 

E.vamination.  April  1,  1901.  Pale,  submaxillary  glands  enlarged. 
Seen  several  times  during  April  and  May.  Irregular  temperature, 
nose-bleed,  pain  in  legs.    Spleen  not  enlarged. 

Blood,  IMay  26,  1901.  Haemoglobin,  21  per  cent.;  erythrocytes, 
750,000.  After  large  hemorrhages:  leukocytes,  40,000;  lympho- 
cytes, 25  per  cent.;  polynuclears,  45  per  cent.;  myelocytes,  27  per 
cent.;  eosinophiles,  3  per  cent.;  normoblasts  fairly  numerous. 
Death  two  days  later. 

Case  VIII.  (Einhorn.^) — Girl,  aged  nine  years.  Family  history 
not  mentioned.  Well  until  several  months  ago,  then  weakness, 
later  diarrhoea. 

Examination.  Not  pale,  cervical  and  inguinal  glands  enlarged, 
spleen  and  liver  enlarged,  chest  negative. 

Blood.  Erythrocytes,  3,360,000;  leukocytes,  389,000;  small 
lymphocytes,  48.7  per  cent.;  large  lymphocytes,  49  per  cent.;  mono- 
nuclears, 1.3  per  cent.;  polynuclears,  1  per  cent.  No  further  history 
given. 

Case  IX.  (Rocaz.^^) — Boy,  aged  four  years.  Came  to  hospital 
with  tonsillitis,  no  diphtheria  baciUi.  Family  history  good. 
Previous  history:  subject  to  sore-throat.  May  25,  1901,  ill  three 
days  with  tonsillitis,  which  subsided,  but  temperature  remained 
high.     In  two  days  fetid  diarrhoea. 

Examination.  Chest  normal,  tonsils  enlarged,  spleen  enlarged. 
Widal  reaction  positive;  case  therefore  regarded  as  typhoid.  Four 
days  later  cervical  and  inguinal  glands  enlarged. 

Blood.  Haemoglobin,  30  per  cent.;  erythrocytes,  1,816,000; 
leukocytes,  244,000;  lymphocytes,  96.6  per  cent.;  large  mononu- 
clears, 0.6  per  cent.;  transitional,  0.6  per  cent.;  polynuclears,  2.4 
per  cent.  Some  poikilocytosis,  later  petechiae,  bleeding  of  gums. 
Death  twenty-seven  days  after  onset.  Autopsy:  hypertrophied 
thymus,  infiltration  of  tissues  generally  with  small  cells. 

Case  X.  (Fowler.") — Girl,  aged  five  years.  Family  history  good. 
Previous  history:  measles,  whooping-cough,  chicken-pox.  Two 
months  ago  sore  throat,  enlargement  of  cervical  glands,  pale,  no 
appetite,  no  pain,  weak.    One  month,  hard  swelling  in  abdomen. 
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Examination.  Pale;  tonsils  enlarged,  mouth  breather.  Chest: 
soft  bruit  at  apex  of  heart;  superficial  glands  slightly  enlarged,  spleen 
and  liver  much  enlarged;  retinitis  (right);  urine  negative.  Never 
any  hemorrhages;  temperature  elevated. 

Blood.  Erythrocytes,  2,700,000;  leukocytes,  240,000  to  250,000; 
small  lymphocytes,  7  to  13  per  cent.;  large  lymphocytes,  32  to  56 
per  cent.;  polynuclears,  16  to  22  per  cent.;  myelocytes,  12.1  to  27 
per  cent.;  eosinophiles,  0.6  to  2.6  per  cent.;  eosinophihc  myelo- 
cytes, 0.7  to  3.4  per  cent. ;  mast-cells,  0.3  to  4.4  per  cent. ;  normoblasts 
numerous.  Regarded  as  intermediate  between  lymphatic  and 
myelogenous  leukaemia.  Died  at  four  and  one-half  months  after 
onset. 

Case  XI.  (McCaw.^^) — Infant,  aged  twenty  months.  Family  and 
personal  history  good.  Three  weeks  ago  began  to  walk  feebly  and 
stagger,  drowsy,  and  apathetic.  Two  weeks  ago  swelling  of  glands 
in  neck,  enlargement  of  abdomen. 

Examination.  Not  pale,  though  haemoglobin  38  per  cent.  Glands 
in  neck,  axilhe,  and  groin  enlarged;  spleen  much  enlarged;  liver 
enlarged.     Urine:  albumin,  oxalic  acid  crystals. 

Blood.  Leukocytes,  810,000;  lymphocytes,  99.2  per  cent.;  later 
petechia  and  once  blood  in  bowel  movement.  Spleen  and  glands 
diminished  in  size.    Died  about  six  weeks  after  onset. 

Case  XII.  (Taylor.^^) — Boy,  aged  ten  years.  Six  weeks  ago 
pain  in  legs,  thirsty,  yawning,  enlargement  of  parotid  and  sub- 
maxillary glands,  of  liver,  and  left  kidney. 

Blood.  Leukocytes,  15,000;  lymphocytes,  46  per  cent.  A  few  days 
later  leukocytes,  50,000;  lymphocytes,  94  per  cent.,  with  increase 
in  size  of  glands.  Hemorrhage  from  mucous  membranes.  Died 
twelve  weeks  after  onset.  Autopsy  showed  general  lymphatic 
infiltration. 

Case  XIII.  (Geisslerand  Japha.") — Boy,  aged  five  years.  Family 
history  negative.  Previous  history,  chicken-pox.  Two  months 
before  became  ill  with  fever,  pain  and  swelling  of  abdomen,  pain 
in  feet,  and  later  in  all  joints,  general  weakness;  symptoms  per- 
sistent ever  since. 

Examination.  Well  nourished,  no  rickets,  chest  negative,  abdo- 
men negative;  urine  negative;  no  swelling  of  joints  nor  pain  on 
movement;  no  exanthem;  slight  enlargement  of  submaxillary  and 
inguinal  glands. 

Blood.  Haemoglobin,  55  per  cent.;  erythrocytes,  2,200,000; 
leukocytes,  18,800;  lymphocytes,  80  per  cent.  A  few  normoblasts, 
no  poikilocytosis.  Later  petechiae,  nose-bleed,  great  enlargement 
of  spleen  and  liver,  no  glandular  swelling,  increasing  bone  pains. 
Blood  during  the  next  three  months  ranged  as  follows:  haemo- 
globin, 22  to  60  per  cent.;  erythrocytes,  158,000  (after  a  nose-bleed) 
to  2,208,000;  leukocytes,  12,000  to  34,150;  polynuclears,  3  to  24 
per  cent.;  mononuclears,  76  to  97  per  cent.     Poikilocytosis,  many 
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megaloblasts  temporarily  after  severe  hemorrhages,  many  megalo- 
cytes  in  groups  and  about  four  times  as  large  as  a  red  corpuscle, 
A  few  neutrophilic  and  eosinophilic  mastzellen,  polychromato- 
philia.  Death  about  five  months  after  onset.  Case  at  first  might 
have  been  regarded  as  one  of  subacute  rheumatism  had  it  not  been 
for  the  blood  examination. 

Case  XIV.  (Glinski.^^) — Boy,  aged  one  year.  No  family  history. 
No  previous  history.  For  indefinite  time  pallor,  malnutrition, 
vomiting  and  diarrhoea;  prominence  of  eyes. 

Examination.  Pale,  poorly  nourished,  submaxillary  and  cervical 
glands  enlarged;  bronchopneumonia  on  both  sides;  heart  weak; 
spleen  enlarged  and  hard  ;  liver  not  enlarged;  marked  exoph- 
thalmus. 

Blood.  Haemoglobin,  21  per  cent.;  erythrocytes,  918,750;  leuko- 
cytes, 180,416;  lymphocytes,  94.4  per  cent.;  neutrophiles,  5.3  per 
cent.;  a  few  myelocytes  and  nucleated  reds.  Died  with  symptoms 
of  pneumonia  and  heart  failure.  Autopsy,  widespread  leuksemic 
changes,  especially  in  pia  mater. 

There  can  be  no  doubt  of  the  diagnosis  of  leukaemia  in  any  of  the 
above  cases.  In  all  but  Cases  II.,  IV.,  and  V.  the  blood  count 
settles  it  beyond  question.  In  Case  II.  there  is  no  doubt  of  a  marked 
leukocytosis,  even  though  no  total  white  count  is  given,  the  pro- 
portion of  white  to  red  being  1  to  12.  The  differential  count  was 
probably  modified  by  the  pneumonia,  for  we  find  28.8  per  cent,  of 
polymorphonuclears,  a  high  proportion  for  leukaemia.  The  total 
mononuclears,  60  per  cent.,  would  not  be  high  for  an  eight  months' 
infant  in  health,  but  is  rather  high  for  a  leukaemia  with  10  per  cent, 
of  myelocytes,  and,  together  with  this  percentage  of  the  last-named 
cell,  justifies  classing  the  case  as  one  of  the  mixed-cell  variety. 
Finally,  the  diagnosis  is  clinched  by  finding  at  autopsy  typical 
leuksemic  changes.  As  to  Cases  IV.  and  V.,  the  advocates  of  von 
Jaksch's  anaemia  as  a  distinct  disease  might  possibly  class  them  as 
such;  but  I  cannot  recognize  that  anaemia  as  a  distinct  and  separate 
disease,  as  a  primary  anaemia.  It  is  secondary,  the  result  of  a 
variety  of  causes,  chief  among  which  are  rachitis,  syphilis,  and 
severe  intestinal  disturbances.  There  is  nothing  in  the  reports  of 
these  cases  to  lead  one  to  class  them  as  secondary  anaemia,  while 
the  leukocyte  counts  of  21,000  and  33,000,  with  the  lymphocyte 
counts  of  87  and  78  per  cent,  justify  the  diagnosis  of  lymphocytic 
leukaemia.  That  such  comparatively  low  counts  do  occur  in  leu- 
kaemia is  evidenced  by  Case  XII.  above,  where  were  found  at  first 
a  total  count  of  15,000,  a  lymphocyte  count  of  46  per  cent.,  which 
figures  a  few  days  later  had  increased  to  50,000  and  94  per  cent., 
respectively. 

My  own  case,  now  to  be  given  in  detail,  also  shows  how  low  the 
total  count  may  go.  The  history  of  this  case,  attended  by  Dr.  John 
W.  Fletcher,  of  Winnetka,  and  mvself  is  as  follows: 
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September  1,  1903.     A.  B.,  aged  four  years. 

Family  History.  Maternal  great-grandmother  and  paternal 
grand  aunt  died  of  phthisis.  Father  had  trouble  with  ankle  in 
infancy,  said  to  be  tubercular;  outgrew  it  apparently,  but  for  two 
or  three  years  before  birth  of  patient  had  more  trouble  with  same 
ankle,  though  an  exact  diagnosis  was  never  made.  Two  brothers, 
aged  seven  and  nine  years  respectively,  are  well,  but  not  robust,  the 
former  having  adenoids.    Sister,  two  months  old,  apparently  healthy. 

Previous  History.  Well  at  birth.  Breast  exclusively  for  three 
weeks;  then  breast  and  modified  milk  until  seven  or  eight  months, 
when  weaned.  General  health  has  always  been  good,  except  that 
at  times  since  early  infancy  the  skin  has  shown  marked  pallor.  An 
attack  of  acute  tonsillitis  in  December,  1902.  Has  had  none  of  the 
acute  diseases  of  childhood.  Appetite  has  been  good,  as  a  rule. 
Bowels  generally  regular,  occasionally  constipated. 

Present  Illness.  For  two  or  three  months  patient  has  had  little 
appetite,  and  has  shown  a  gradually  increasing  waxy  pallor.  There 
have  been  absolutely  no  other  symptoms.  The  diet  has  been  defi- 
cient in  all  directions,  though  more  especially  in  the  matter  of  fats 
and  proteids.  He  has  been  up  and  about,  out  doors  playing,  has 
slept  well,  has  not  been  fretful,  bowels  have  been  regular.  In  a 
word,  except  for  his  loss  of  appetite  and  great  pallor,  he  has  seemed 
perfectly  well. 

I  first  saw  him  professionally  on  September  1,  1903,  at  which 
time  the  result  of  the  physical  examination  was  as  follows : 

Physical  Examination.  Development  and  nourishment  excel- 
lent, marked  waxy  pallor  of  skin  and  mucous  membranes,  shotty 
feel  to  cervical  glands,  both  tonsils  enlarged.  Chest:  area  of  cardiac 
dulness  normal;  apex,  fourth  space  just  inside  mammillary  line. 
Heart  sounds  strong  and  vigorous;  soft  systolic  murmur  heard 
generally  over  prsecordia,  but  loudest  at  the  apex;  no  bruit  in  neck. 
Pulse  96,  regular,  good  strength.  Lungs  negative.  Abdomen 
negative.  No  signs  of  hemorrhage  anywhere;  no  tenderness  over 
long  bones.  Blood:  erythrocytes,  3,500,000;  leukocytes,  10,000; 
haemoglobin,  75  per  cent.  (Tallquist). 

Directions  were  given  to  increase  his  diet  in  all  directions,  and 
he  was  given  liquor  potassi  arsenitis  in  gradually  increasing  doses. 

September  9th.  Urine,  400  c.c. ;  specific  gravity,  1021 ;  no  albumin, 
no  sugar.  Sediment:  slight  excess  of  leukocytes,  a  few  renal  cells, 
a  very  few  normal  blood  corpuscles. 

15^^.  Eats  more  under  compulsion,  but  is  no  better;  weight,  forty 
pounds.  Urine:  specific  gravity,  1020;  no  albumin,  no  sugar. 
No  excess  of  indican.     Sediment  as  before. 

17th.  Patient  more  easily  tired,  and  is  fretful.  Physical  exami- 
nation: pallor  is  more  marked,  petechise  present  on  neck,  trunk, 
and  limbs;  not  numerous;  noticed  by  mothei;  two  days  ago. 
Numerous  black-and-blue  spots  in  various  places.  No  tenderness 
over  the  bones.     Chest  as  before.    Abdomen:    spleen   is  felt  one 
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inch  by  one  inch  below  the  ribs.  Liver  not  enlarged,  no  distention. 
Blood  (see  table).    Diagnosis:  lymphatic  leukaemia. 

20th.  Seen  in  consultation  with  Dr.  Frank  Billings,  who  con- 
curred in  the  physical  examination  as  reported  above  and  in  the 
diagnosis.    Blood  (see  table). 

21*^.  Ten  c.c.  of  blood  withdrawn  from  the  median  basilic  vein 
by  Dr.  Ludwig  Hektoen,  who  subsequently  reported  presence  of 
the  streptococcus. 

22c?.  Sixty  c.c.  of  human  blood  serum  withdrawn  yesterday 
from  a  vigorous  woman  were  injected  into  the  patient  at  9.30  a.m. 
At  the  suggestion  of  Dr.  Fletcher  x-ray  exposures  were  begun  at 
5.30  P.M.  under  the  direction  of  Dr.  W.  A.  Pusey.  Blood  (see 
table).     Temperature,  same. 

23d.  Much  pain  and  discomfort  from  the  serum  injection.  A 
few  petechia.    Blood  (see  table). 

24th.  Temperature  higher,  otherwise  condition  the  same.  Daily 
salt  enema  begun. 

2oth.    Blood  (see  table). 

26th.  Spleen  not  felt  and  apparently  not  enlarged  on  percussion. 
Pulse  between  132  and  134,  strong  and  regular  during  the  day, 
irregular  during  the  night.  Heart  action  strong  and  regular;  mur- 
mur more  intense  and  heard  everywhere  over  cardiac  area;  some 
twitching  of  limbs;  involuntary  bowel  movement  at  8  p.m.  Patient 
is  decidedly  worse.     Blood  (see  table). 

27th.  Blood  in  bowel  movements  to-day  for  the  first  time;  gen- 
eral condition  same  as  yesterday. 

28/^.  Much  worse  this  morning;  at  times  irrational  and  mildly 
delirious.  More  blood  in  bowel  movements;  pulse  weaker,  respi- 
ration becoming  irregular.  Oxygen  started  at  noon — ten  minutes, 
every  twenty  minutes. 

29th.  Moribund  at  9  a.m.  Unconscious  and  Cheyne-Stokes 
respiration  at  10  a.m.    Gradually  sank,  and  died  at  2  p.m. 
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This  case  presents  some  points  of  extreme  interest.  First  as  to 
his  heredity,  the  question  of  tuberculosis  must  be  considered.  The 
history  of  this  trouble,  three  generations  back,  can  have  but  little 
bearing  on  the  case.  The  exact  character  of  the  trouble  in  the 
father's  ankle  apparently  never  was  determined.  On  the  whole, 
it  is  not  probable  that  the  tubercular  taint  played  any  part  in  the 
development  of  the  child's  final  sickness. 

When  did  this  final  trouble  begin?  This  it  is  impossible  to  say. 
I  saw  the  child  frequently  in  a  non-professional  way  throughout 
his  life,  and  at  times  noticed  his  great  pallor.  Generally,  however, 
he  seemed  perfectly  well,  so  I  said  nothing  to  the  family  about  his 
off  days.  His  parents  regarded  him  as  the  most  robust  one  of  three 
children.  During  the  early  part  of  last  summer  I  noticed  the  increas- 
ing pallor,  which  was  so  great  in  early  September  that  I  then  exam- 
ined the  child,  with  the  result  already  detailed.  There  is  no  doubt 
in  my  mind  that  the  malady  began  as  early  as  last  June  or  July,  if 
not  before.  It  is  not  at  all  improbable  that  the  periods  of  intense 
pallor  first  noticed  in  infancy  were  in  reality  the  beginning  of  his 
trouble.     This,  however,  is  pure  speculation. 

The  absence  on  September  1st  of  all  physical  signs  except  the 
waxy  pallor,  enlarged  tonsils,  and  condition  of  the  blood  is  striking. 
The  absence  of  hemorrhages  until  late  in  the  disease  is  also  quite 
remarkable.  The  presence  of  a  few  normal  red  blood  corpuscles 
in  the  urine  in  the  first  examination  may  of  course  be  regarded  as  a 
hemorrhage  due  to  the  leukjemic  condition.  The  corpuscles,  how- 
ever, were  very  few  in  number,  not  more  than  one  often  sees  in  the 
urine  of  less  serious  conditions.  There  never  was  any  nose-bleed, 
never  any  bleeding  from  the  gums,  and  not  until  September  15th, 
two  weeks  before  death,  were  any  hemorrhages  noticed  under  the 
skin.  Indeed,  the  general  absence  of  symptoms,  except  the  pallor, 
were  frequently  commented  upon  by  the  parents.  It  was  not  until 
the  onset  of  the  acute  symptoms  with  rapidly  rising  temperature, 
about  six  or  seven  days  before  death,  that  the  child  seemed  acutely 
ill.  It  is  unfortunate  that  I  have  not  a  record  of  his  temperature 
during  the  first  two  weeks  of  September,  but  as  he  was  up  and  out 
doors  running  around,  the  temperature  was  not  taken.  The  three 
days'  normal  temperature,  when  systematic  readings  were  first 
instituted,  makes  it  probable  that  up  to  that  time  the  temperature 
had  been  normal.  I  can  but  believe  that  the  last  week  of  illness 
simply  marked  the  final  acute  stage  of  a  chronic  process  which 
began  months,  possibly  two  or  three  years,  before. 

The  chief  interest  of  the  case,  of  course,  centres  in  the  condition 
of  the  blood,  especially  in  the  leukocytes.  The  course  of  the  ery- 
throcytes, as  a  whole,  shows  a  steady  downward  trend  throughout 
the  period  of  observation.  That  of  the  leukocytes  is  most  interesting. 
(See  chart.)  Beginning  with  a  normal  count  at  the  first  examina- 
tion, it  rises  rapidly  during  the  first  two  weeks  to  30,000,  then  still 
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more  rapidly,  reaching  its  maximum  (80,000)  five  days  later,  when 
after  two  days  more  we  see  an  ante-mortem  drop  to  a  point  even 
subnormal — 6300.  The  leukaemic  agent,  whatever  it  is,  apparently 
was  in  the  ascendancy  during  the  first  three  weeks,  and  as  a  result  of 
its  action  upon  the  bone-marrow  a  rapidly  increasing  leukocytosis 
takes  place.  Then,  under  influences  indefinite  and  unknown,  the 
upward  march  is  checked,  and  is  followed  by  a  rapid  descent.  It 
is  possible  that  the  fall  in  this  case  was  due  to  the  presence  of  strep- 
tococci found  in  the  blood  on  September  21st.  The  organism,  of 
course,  may  have  been  present  before  this  date.  This  was  our  first 
bacteriological  examination  of  the  blood.  The  next  day  the  leuko- 
cyte count  reached  its  maximum,  and  the  day  after  that  began  to 
drop.  At  about  this  time  also  the  temperature  began  to  rise  rapidly. 
It  looks  as  though  these  two  phenomena,  rapidly  rising  tempera- 
ture and  rapidly  falling  leukocytes,  might  be  due  to  the  invasion 


September 

OAISOF 

1 

2 

3 

1 

5 

G 

7 

8 

9 

10 

11 

12 

13 

11 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 

25 

26 

27 

28 

29 

106^ 
UI       105° 
i       lOl' 
<       103' 
1       102: 

£     101 

1-     100° 

99° 

98° 

97° 

80,000 

70,000 

60,000 

„  50.000 

le  45,000 

J;  10,000 
835,000 

230,000 

""25,000 

20,000 

15,000 

10,000 

; 

u 

\f 

►• 

y 

V 

11 

/ 

, 

f 

4 

J 

s. 

^ 

J 

•> 

/ 

1^ 

X-RAY  BEGUN 

e 

TREPTOCOCCU& 

/ 

\ 

/ 

y 

J 

( 

1 

\ 

f 

\ 

,/ 

»" 

.— 

^ 

" 

1 

"-■ 

\ 

^ 

*■ 

V 

' 

V 

by  the  streptococcus.  The  leukaemic  agent,  however,  is  still  active, 
the  lymphocytes  registering  98.2  per  cent,  and  the  polymorphonu- 
clears 1.5  per  cent,  in  a  total  white  count  of  6300.  What  the  dif- 
ferential count  at  the  first  examination  was  I  do  not  know,  as  unfor- 
tunately I  did  not  examine  any  dry  cover-slips,  the  total  white  count 
being  practically  normal.  The  next  examination,  however,  two 
weeks  later,  showed  the  great  increase,  99  per  cent.,  in  the  mononu- 
clear elements,  which  characterized  the  blood  condition  up  to  the 
time  of  death,  and  this  condition  may  have  been  present  on  Sep- 
tember 1st.  It  simply  shows  that  in  these  severe  cases  of  anaemia 
we  must  not  be  content  with  a  total  white  count  alone,  but  must 
study  our  dry  specimens. 

Study  of  the  dried  smears  prepared  with  the  Wright  stain  shows 
interesting  blood  pictures.  The  mononuclear  cells  resemble  in 
structure  lymphocytes  having  a  round  or  slightly  indented  nucleus 
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that  nearly  fills  the  cell  and  takes  a  deep  stain.  A  remarkable 
number  of  basophilic  granulations  are  seen.  There  is  great  varia- 
tion in  the  size  of  these  mononuclears,  the  diameter  ranging  from 
six  to  thirteen  microns,  yet  the  small  variety  prevails.  It  is  probable 
that  both  large  and  small  cells  have  a  common  origin,  and  that 
the  various  sizes  and  shapes  are  due  to  violence  in  manipulation, 
for  the  size  and  appearance  of  the  cells  vary  in  different  parts 
of  the  same  specimen,  those  in  areas  where  the  layer  of  blood  is 
thick,  and  where,  therefore,  they  are  protected  from  pressure  in  the 
process  of  spreading,  being  small  and  deeply  stained;  whereas,  in 
areas  where  the  smears  are  thin,  and  where,  therefore,  pressure  is 
greatest,  they  are  larger  and  less  deeply  stained,  suggesting  spherical 
lymphocytes  that  have  been  flattened  out.  Again,  the  edges  of  the 
larger  forms  are  often  uneven  and  ragged;  the  cell  protoplasm  is 
usually  undemonstrable,  as  if  the  ectosarc  had  ruptured,  leaving 
only  the  round  nucleus.  That  such  great  changes  were  brought 
about  by  the  process  of  smearing  is  attributable  to  the  extreme 
friability  of  the  cells.  According  to  Capps*  this  friability  and  con- 
sequent cell  variation  are  greater  in  acute  leukaemia  than  in  the 
chronic  form. 

Red  corpuscles  show  considerable  poikilocytosis,  increasing  with 
the  course  of  the  disease.    Nucleated  reds  are  rare. 

Following  is  the  report  of  the  autopsy  by  Dr.  Bassoe,  pathologist 
at  the  Presbyterian  Hospital: 

Anatomical  Diagnosis.  Hyperplasia  of  intra-abdominal  lymph 
glands,  spleen,  and  intestinal  lymph  follicles;  general  anaemia; 
multiple  hemorrhages  of  serous  membranes,  kidneys,  myocar- 
dium, and  bone-marrow;  accessory  spleen;  agonal  intussuscep- 
tions of  small  intestine. 

The  body  is  that  of  a  well-nourished  child,  rather  large  for  his 
age.  The  skin  is  very  white.  The  external  lymph  glands  are  not 
enlarged.  The  peritoneal  cavity  is  empty  and  free  from  adhesions. 
The  pleural  cavities  are  both  empty,  and  there  are  no  adhesions. 
The  pericardial  cavity  contains  a  few  cm.  of  clear  fluid.  The 
thymus  is  about  4^  cm.  long  by  2  cm.  wide  and  1  cm.  thick.  The 
tissue  is  very  pale.  Each  lateral  lobe  of  the  thyroid  measures 
2^x1^  cm.;  on  section  it  is  pale,  grayish-red,  and  gUstening.  The 
mucous  membrane  of  the  larynx  and  trachea  is  smooth  and  ex- 
tremely pale.  The  tracheal  and  bronchial  glands  are  moderately 
enlarged,  the  largest  being  18  x  10  x  3  mm.,  dark  red  externally  and 
on  section. 

The  weight  of  the  left  lung  is  105  grams.  The  pleura  is  mottled, 
light  gray  and  red,  with  small  ecchymoses  here  and  there.  It  crepi- 
tates throughout.    The  section  is  very  pale  and  grayish-white.    The 

"^  Oral  communication, 
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weight  of  the  right  hing  is  1 25  grams,  and  is  in  the  same  condition 
as  the  left. 

In  the  heart  the  epieardium  is  covered  with  a  large  number  of 
ecchymoses.  The  tricuspid  admits  three  finger-tips,  the  mitral 
admits  one  readily.  The  valve  shows  no  changes.  There  are  a  few 
ecchymoses  in  the  epieardium  of  both  ventricles  and  the  right 
auricle.  The  foramen  ovale  is  closed,  the  myocardium  is  light- 
gray  brown  generally,  but  dark-red  areas  are  seen  throughout  the 
entire  thickness  of  the  ventricular  walls.    The  weight  is  100  grams. 

The  spleen  is  smooth  and  weighs  90  grams.  It  measures 
11  X  6  X  3|  cm.  On  section  it  is  dark  red,  mottled  with  whitish  bands 
and  dots.  At  hilum  an  accessory  spleen  1  cm.  in  diameter.  The 
aorta  is  smooth.  The  pharynx  was  not  examined.  The  oesophagus 
is  smooth.  The  membrane  of  the  stomach  is  smooth,  with  numer- 
ous reddish  areas  which  do  not  disappear  readily  on  pressure. 

In  the  small  intestine  there  are  six  descending  agonal  intussus- 
ceptions. The  mucous  membrane  of  the  duodenum  is  pale  and 
bile-stained,  with  solitary  follicles  enlarged.  Peyer's  patches  are  of  a 
dark-grayish  color  and  prominent,  at  about  the  ileocsecal  valve  is  a 
patch  5  cm.  long  occupying  the  entire  circumference.  The  appen- 
dix is  8  cm.  long,  and  the  lining  is  smooth.  The  solitary  follicles 
are  prominent  throughout.  In  the  sigmoid  are  a  few  blood-stained 
crusts. 

The  liver  is  565  grams  in  weight,  and  smooth  externally.  On 
section  it  is  a  light  grayish-brown  in  color,  and  but  little  blood  exudes 
on  pressure.  The  lobular  markings  are  invisible,  and  the  cut  sur- 
face is  of  a  homogeneous  appearance.  The  gall-bladder  contains 
fluid  bile  and  the  lining  is  smooth.  The  pancreas  is  of  normal 
size  and  extremely  pale.  The  adrenals  are  small  and  pale.  The 
kidneys  weigh  130  grams.  The  left  measures  8^  x  5  x  3  cm. 
The  capsule  is  not  adherent  and  leaves  a  pale-gray  surface,  on 
which  are  a  large  number  of  ecchymoses,  the  largest  measuring 
6  mm.  in  diameter.  On  section  it  is  extremely  pale,  the  pyramids 
are  white  entirely,  and  the  cortex  markings  can  be  made  out  in 
places.  The  section  also  has  an  area  of  small  ecchymoses.  There 
is  a  narrow  reddish  line  between  the  pyramids  and  the  cortex.  The 
capsule  is  thin.  The  right  kidney  is  the  same  size  and  contains  a 
small  amount  of  yellow  fat.  Otherwise  it  is  the  same  as  the  left. 
The  ureters  are  small.    The  bladder  is  extremely  pale. 

Lymph  Glands.  The  retroperitoneal  glands  are  moderately 
enlarged,  the  largest  being  12  mm.  in  length  and  very  dark.  On 
section  it  is  mottled  grayish-red,  and  in  places  almost  black.  Those 
about  the  pancreas  are  the  largest,  the  periaortic  glands  are  of 
similar  appearance.  The  mesenteric  glands  are  uniformly  promi- 
nent and  dark  red  in  color,  but  smaller.  Cervical,  axillary,  and 
inguinal  glands  are  not  enlarged,  but  the  iliac  glands  are  slightly  so. 

The  marrow  of  the  sternum  is  of  the  usual  deep-red  color.    The 
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marrow  of  the  femur  is  also  very  red,  with  darker  hemorrhagic 
foci. 

The  brain  was  not  examined. 

The  meninges  of  the  cord  are  very  pale.  The  cord  is  preserved 
intact. 

Microscopic.  Heart  Muscle.  The  section  shows  in  several  places 
infiltrating  hemorrhage  into  the  myocardium.  The  muscle  fibres 
are  forced  wide  apart  by  the  blood.  The  number  of  leukocytes  does 
not  seem  to  exceed  much  the  normal.  A  large  per  cent,  are  of  the 
small  mononuclear  variety,  with  deeply  staining  nuclei.  In  parts 
of  the  section  containing  no  hemorrhage  the  muscle  appears  normal. 

Right  Lung.  In  the  upper  lobe  areas  are  found  in  which  the 
alveoli  are  filled  with  a  granular  material  containing  many  leuko- 
cytes. Between  these  areas  there  are  areas  showing  compensatory 
emphysema.  In  the  first-mentioned  areas  the  walls  of  the  alveoH 
are  somewhat  thickened,  but  not  greatly  congested.  There  is  a 
noticeable  increase  in  the  nuclei  in  the  walls.  The  leukocytes 
within  the  alveoli  vary  in  kind.  There  are  small  mononuclear  and 
polymorphonuclear  and  large  mononuclear  and  polynuclear  epithe- 
lioid cells,  some  of  which  contain  pigment  granules,  also  some  cells 
which  look  like  plasma  cells.  The  epithelium  of  the  bronchi  is  not 
in  good  condition,  but  it  is  in  most  cases  found  broken  up  within 
the  lumina. 

Left  Lung.     Lower  lobe  presents  similar  changes. 

Liver.  The  liver  cells  are  small  and  vacuolated,  as  if  they  were 
the  seat  of  fatty  degeneration.  The  spaces  between  the  cords  of 
cells  are  filled  with  a  granular  material.  The  interlobular  vessels 
are  surrounded  by  connective  tissue,  which  is  infiltrated  with  cells. 
The  intralobular  veins  appear  small.  In  the  one  large  vein  are 
many  cells  which  have  the  same  appearance  as  the  surrounding 
liver  cells.  In  one  place  a  small  lobule,  surrounded  by  abundant 
connective  tissue,  gives  the  appearance  of  a  cirrhotic  liver. 

Kidney.  The  vessels  contain  but  little  blood.  The  glomeruli 
show  some  increase  in  the  number  of  nuclei,  and  there  are  some 
with  ragged  outline,  and  masses  of  cells  with  granular  material  in 
Bowman's  capsule.    The  capsule  is  not  thickened. 

Convoluted  Tubules.  The  cells  are  indistinct  in  outline,  and  here 
and  there  is  found  a  cell  within  the  tubule.  The  lumen  is  filled  with 
granular  material.  The  outlines  of  the  straight  tubule  are  in  many 
cases  made  up  of  the  basement  membrane,  with  epithelial  cells 
scattered  within  the  lumen.  Other  tubules  appear  normal.  The 
connective  tissue  shows  no  increase,  but  in  many  places  is  packed 
with  leukocytes. 

Pancreas.  The  pancreas  shows  very  marked  necrotic  changes, 
which  seem  post-mortem  in  origin. 

Spleen.  The  spleen  presents  in  the  section  a  mottled  appearance, 
due  to  areas  infiltrated  with  blood,  alternating  with  areas  contain- 
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ing  little  blood.  This  makes  the  Malpighian  corpuscles  for  the 
most  part  hard  to  distinguish.  The  mottled  appearance  ■  of  the 
section  gives  it  somewhat  the  appearance  "of  a  section  of  hsemo- 
lymph  gland.  In  the  hemorrhagic  areas  it  is  difficult  to  tell  whether 
the  nucleated  areas  seen  are  the  pulp  cells  or  leukocytes  brought  by 
the  blood.  The  stroma  is  not  to  be  seen  in  these  areas.  There  are 
a  few  polymorphonuclear  leukocytes. 

Thyroid.  The  thyroid  contains  a  moderate  amount  of  colloid, 
occurring  in  masses  separated  from  the  walls  of  the  acini  by  a  large 
space.  The  epithelium  is  found  desquamated  in  most  of  the  acini 
and  lying  in  the  space  surrounding  the  colloid.  In  many  cases  the 
acinus  is  entirely  filled  with  small  epithelioid  cells,  and  there  is  an 
extensive  cell  infiltration  throughout.  On  one  edge  of  the  section 
is  a  large  quantity  of  pigment,  probably  the  remains  of  hemor- 
rhage. The  suprarenal  shows  little  change.  The  stomach  contains 
areas  of  hemorrhage  in  the  superficial  layer  of  the  mucosa,  other- 
wise it  appears  normal. 

Small  Intestine.  The  mucous  membrane  is  necrotic,  and  through- 
out nearly  the  whole  length  of  the  section,  which  is  longitudinal, 
the  submucosa  is  infiltrated  with  lymphoid  cells.  Near  the  muscu- 
laris  these  cells  are  somewhat  far  apart.  Nearer  the  lumen  they 
are  densely  packed,  and  at  the  surface  they  have  undergone  necrosis, 
and,  with  the  remains  of  the  mucous  membrane,  form  the  lining 
of  the  lumen. 

Section  through  a  Payer's  Patch.  The  mucosa  shows  the  same 
change  as  in  the  other  section.  The  centre  of  the  individual  follicles 
of  the  patch  contain  lymphoid  cells,  widely  separated  by  granular 
material  containing  elongated  irregular  nuclei.  The  surrounding 
lymphoid  cells  are  more  densely  packed,  then  become  more  loosely 
distributed  for  some  distance  in  the  submucosa.  Near  the  lumen 
they  show  necrotic  changes,  as  described  in  the  other  section. 

Thymus.  The  organ  is  large,  and  the  section  shows  remarkably 
little  change  from  the  infantile  type.  The  corpuscles  of  Hassal 
are  large,  with  blue-staining  (hsematoxylin)  centres  in  many  cases. 
It  is  lobulated,  in  the  infantile  form,  but  the  lobules  show  no  differ- 
entiation into  cortex  and  medulla.  The  lobules  are  well  filled  with 
lymphadenoid  cells.  Many  cells  similar  to  these  are  found  in  the 
connective-tissue  septa,  and  a  few  in  the  corpuscles  of  Hassal. 

Accessory  Spleen.  The  section  shows  the  characteristic  splenic 
capsule,  with  trabecule  penetrating  the  gland.  The  parenchyma 
has  the  same  structure  as  described  in  connection  with  the 
spleen. 

Lijmph  Gland.  The  arrangement  into  lymph  cords  and  channels 
is  not  very  plainly  marked,  the  lymph  cords  being  so  thin  and  con- 
taining relatively  few  lymphadenoid  cells.  Around  the  periphery 
of  the  gland  the  lymphadenoid  cells  are  more  abundant.  The 
lymph  channels  contain  many  cells  of  the  endothelioid  type.    These 
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are  almost  as  numerous  as  the  large  and  small  lymphocytes.  The 
number  of  cells  in  the  channels  is  not  more  than  normal. 

H(Bmolymj)h  Glands  (Retroperitoneal).  Here  the  well-filled 
cords  of  lymph  cells  stand  out  in  marked  contrast  to  the  blood- 
filled  sinuses.  The  gland  is  of  the  splenic  type.  The  circular  sinus 
is  very  well  made  out  in  most  of  the  periphery.  Contrary  to  the 
usual  finding,  the  central  blood  sinuses  are  packed  with  blood. 
This  blood  contains  very  many  small  mononuclear  leukocytes,  and 
also  large  mononuclear  leukocytes.  A  few  of  what  appear  to  be 
nucleated  red  cells  are  present,  but  there  is  no  certainty  of  the 
identity  of  these,  as  there  are  many  lymphocytes  containing  a 
minimum  amount  of  cytoplasm  surrounded  by  red  cells.  No 
hsemolysins  could  be  made  out  with  certainty,  but  very  pale  outlines 
of  corpuscles  with  granular  masses  surrounding  them,  the  granules 
staining  as  haemoglobin,  indicate  some  haemolysis.  There  is  little 
phagocytosis.  In  another  gland  the  destruction  of  red  cells  is  more 
plainly  indicated.  The  spinal  cord  was  negative;  cultures  there- 
from were  sterile. 

Bone-marroiv.  The  bone-marrow  from  the  shaft  of  the  femur 
and  that  from  the  sternum,  in  contrast  to  the  normal,  appear  very 
similar.  The  marrow  of  the  shaft  of  the  femur  shows  little  of  the 
normal  narrow  reticulum  surrounding  fat  vacuoles.  Most  of  the 
vacuoles  are  absent,  and  the  space  is  all  occupied  by  a  reticulum 
filled  with  blood  containing  large  numbers  of  nucleated  red  cells(?). 
There  are  but  few  giant  cells  present.  In  most  places  the  red  cells 
are  disintegrated  into  a  granular  material.  There  appear  to  be 
some  nucleated  red  cells  present,  but,  as  in  the  haemolymph  glands, 
these  cannot  be  made  out  with  certainty. 

The  marrow  from  the  sternum  presents  a  similar  appearance, 
but  there  are  not  so  many  red  cells  present,  and  the  structure  is 
more  plainly  made  out.    There  are  a  few  myelocytes  present. 

Bouillon  emulsions  were  made  from  the  lung,  liver,  spleen,  and 
bone-marrow,  and  from  these  glycerin-agar  slants  were  inoculated. 
No  results  after  seventy-two  hours.  From  the  heart's  blood  the 
streptococcus  was  obtained  in  pure  culture.    The  bile  was  sterile. 

Study  of  this  excellent  report  of  Drs.  Bassoe  and  Dick  shows 
only  what  has  been  observed  in  previous  cases.  There  are 
noted  in  organs  and  tissues  generally  the  infiltration  with  lymph- 
adenoid  cells,  closely  resembling  the  small  mononuclear  lympho- 
cytes seen  in  the  blood  during  life,  showing  the  widespread  distri- 
bution of  these  elements.  The  involvement  of  the  bone-marrow 
is  confirmatory  of  the  views  of  Neumann  and  others,  that  no  case 
of  leukaemia  thoroughly  studied  has  failed  to  show  an  abnormal 
condition  of  this  structure.  Cultures  from  the  bone-marrow,  how- 
ever, were  negative.  The  presence  of  streptococci  in  the  blood 
both  during^life  and  post-mortem  observed  in  this  case  has  also 
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been  noted  in  other  instances.  The  enlargement  of  the  thymus 
noted  here  has  also  been  observed  by  Rocaz.  It  is  to  be  regretted 
that  through  an  oversight  no  animal  inoculations  were  made. 

Morse's  report  of  8  cases,  McCrae's  of  6,  and  my  own  of  15 
now  give  us  29  cases  of  acute  leukaemia  for  study.  It  must  be  con- 
fessed, however,  that  their  analysis  adds  little  to  our  knowledge  of 
the  condition.  There  seems  to  be  nothing  in  family  or  previous 
history  which  can  be  regarded  as  predisposing  to  the  disease.  The 
family  history  of  tuberculosis  in  my  own  case  led  me  to  look  up  this 
point  in  others,  Unfortunately  such  history  is  given  in  compara- 
tively few  instances.  In  105  cases  51  make  no  mention  of  family 
history  at  all,  and  of  the  remaining  54  cases  41  are  negative,  and 
14,  or  26  per  cent.,  have  a  family  history  of  tuberculosis.  Susmann,^® 
studying  the  relation  of  leukaemia  and  tuberculosis,  even  concludes 
that  a  certain  antagonism  exists  between  the  two  conditions.  The 
leuksemic  condition  improves,  the  total  leukocyte  count  diminish- 
ing, the  neutrophiles  increasing.  Following  this  hint  injections 
of  tuberculin  have  been  tried  in  a  few  cases,  but  nothing  conclusive 
has  been  determined  thereby.  It  is  not  probable  from  the  data 
available  that  tuberculosis  plays  a  part  either  direct  or  indirect 
in  the  cause  of  the  condition. 

As  to  direct  heredity,  there  have  been  reported  only  two  cases 
of  the  condition  in  parent  and  child,  too  few  from  which  to  draw 
any  conclusions. 

As  with  heredity,  so  with  the  previous  history  of  cases,  nothing 
appears  to  act  as  a  predisposing  cause,  except,  possibly,  chronic 
tonsillitis.  A  large  proportion  of  cases  show  this  condition,  but 
here  the  question  arises  whether  the  tonsillar  condition  is  not  the 
result  rather  than  the  cause  of  the  process.  It  is  not  improbable, 
however,  that  the  infectious  agents  found  in  the  late  stages  of  leu- 
kaemia gain  access  to  the  system  via  the  tonsils,  and  that  to  this 
extent  at  least  the  diseased  condition  of  the  latter  may  contribute 
to  the  final  outcome. 

No  age  is  exempt.  Leukaemia  has  been  observed  in  the  newborn 
child,  and  as  late  in  life  as  seventy-one  years. 

The  onset  may  be  sudden,  but  more  often  is  insidious,  with  vague 
indefinite  symptoms,  which  gradually  develop  into  the  typical 
leukaemic  picture. 

The  general  course  of  the  disease  in  children,  on  the  whole,  is 
the  same  as  in  adults,  and  is  always  fatal.  It  occurs  more  fre- 
quently in  males,  21  of  the  29  cases  being  boys.  The  spleen  was 
enlarged  in  all  cases,  the  liver  generally,  though  the  enlargement 
of  neither  was  great.  A  not  infrequent  phenomenon  was  a  dimi- 
nution in  the  size  of  the  spleen  before  death.  General  glandular 
enlargement  was  by  no  means  constant,  the  cervical  glands  being 
most  frequently  involved. 

The  duration  of  the  cases  was  from  four  and  a  half  days  to  five 
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months.  Six,  possibly  seven,  of  the  cases  were  prolonged  beyond 
the  conventional  nine  weeks.  The  onset,  however,  is  usually  so 
insidious  that  it  is  impossible  to  determine  exactly  when  a  case  does 
begin.  Hence  the  impossibility  of  drawing  a  hard-and-fast  line — e.g., 
at  nine  weeks  as  the  limit  for  acute  cases.  The  acute  part  of  the 
disease  is  undoubtedly  but  the  final  stage  of  a  chronic  process,  the 
exact  beginning  of  which  we  cannot  determine. 

Nor  does  the  duration  depend  upon  the  type  of  the  disease.  The 
most  prolonged  case,  five  months,  was  lymphocytic,  whereas  the 
one  myelocytic  case  lasted  about  two  and  a  half  months;  and  of  the 
two  mixed  cases  one  died  at  the  end  of  four  and  a  half  months, 
the  duration  of  the  other  was  unknown,  but  was  probably  short. 
(Case  II.) 

As  in  the  adult,  the  chief  interest  in  leukaemia  centres  in  the 
blood.  There  is,  of  course,  the  diminution  in  erythrocytes  and 
haemoglobin.  The  lowest  red  count  recorded  is  750,000,  and  this 
was  after  severe  hemorrhages.  The  leukocyte  counts  ranged  from 
6000  to  810,000.  Several  low  counts  have  been  observed,  and 
always  just  before  death.  A  falling  white  count,  as  in  my  own 
case,  is  apparently  indicative  of  approaching  death.  Age  appar- 
ently has  no  effect  upon  the  total  white  count;  thus  of  two  thirteen- 
months-old  children  one  had  a  count  of  21,000,  and  the  other 
208,000,  and  the  highest  count,  810,000,  occurred  in  a  twenty- 
months-old   infant. 

The  differential  count  showed  that  of  the  29  cases  25  were  of 
the  lymphocytic  type,  1  myelocytic  (Case  VII.),  2  of  the  mixed- 
cell  variety  (Cases  II.  and  X.),  and  1  case  undetermined.  The 
preponderance  of  the  lymphocytic  type  is  thus  emphasized  anew. 
The  lymphocytosis,  furthermore,  is  more  apt  to  be  of  the  small 
variety;  this  cell  predominated  in  12  cases,  the  large  cell  in  3,  the 
two  varieties  equal  in  2,  and  in  the  other  cases  no  attempt  is  made 
to  distinguish  between  them.  The  degree  to  which  the  lymphocy- 
tosis may  rise  is  shown  in  my  own  case,  where  were  found  constantly 
99  and  99^  per  cent,  of  lymphocytes.  The  degenerated  granular 
character  which  these  cells  may  undergo  is  also  well  illustrated  in 
the  same  case. 

The  polymorphonuclears  are  always  reduced,  often  to  an  ex- 
treme degree.  Thus  in  one  specimen  from  my  own  case  I  counted 
1100  cells  before  finding  a  neutrophile;  in  the  same  specimen  also 
but  one  eosinophile  was  seen.  The  total  count  here  being  80,080, 
the  absolute  number  of  each  variety  in  a  cubic  millimetre  of  blood 
was  as  follows: 

Mononuclears! 79,919.8 

Polynuclears 80.1 

Eosinophiles 80.1 

80,080.0 
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Whatever  the  function  performed  by  the  neutrophiles,  obviously 
it  could  not  be  carried  on  properly  by  such  a  small  number  of 
cells. 

Except  in  the  myelocytic  and  mixed  cases,  myelocytes  were  rarely 
present,  and  then  only  in  small  numbers.  Nucleated  reds  were 
also  rare,  though  found  occasionally,  especially  in  young  subjects; 
thus  case  IV.,  thirteen  months  old,  showed  eight  normoblasts  and 
eight  megaloblasts  in  a  count  of  200  cells,  a  striking  example  of  the 
tendency  of  the  blood  in  infancy  to  revert  to  the  fetal  type  under 
pathological  conditions. 

Certain  minor  differences  in  the  behavior  of  the  disease  in  early 
life  are  observed.  Thus,  in  children  hemorrhages  are  apparently 
less  frequent  and  less  severe;  in  the  29  cases  hemorrhage  occurred 
in  only  17,  and  in  only  1  of  these  was  it  severe.  It  occurs  in  the 
nose,  mouth,  bowels,  kidneys,  and  skin.  The  blood  picture  also 
represents  a  greater  variety  than  in  adults,  and  the  lymphocytosis 
is  more  apt  to  be  of  the  small  type. 

In  an  explanation  of  the  abnormal  blood  picture,  of  this  turning 
upside  down  of  the  different  varieties  of  leukocytes,  lies  the  solution 
of  the  whole  leuksemic  problem.  The  change  is  undoubtedly  the 
result  of  a  chemotactic  agent  acting  upon  the  bone-marrow,  the 
clinical  manifestations  and  type  of  disease  depending  upon  the 
nature  of  this  chemotactic  agent  whatever  it  may  be.  Of  the  real 
nature  of  this  agent  and  of  its  action  upon  the  bone-marrow  we 
know  nothing. 

The  diagnosis  of  leukaemia  can  be  made  only  by  a  complete 
examination  of  the  blood.  Profound  anaemia  and  leukocytosis  are 
so  frequent  and  arise  from  such  a  variety  of  causes  in  infancy  and 
childhood,  that  there  is  more  chance  of  error  in  early  life  unless  one 
makes  a  differential  white  count,  the  only  means  by  which  a  diag- 
nosis can  be  clinched.  In  the  absence  of  marked  symptoms  a  con- 
stant and  comparatively  high  lymphocytic  count  (90  per  cent.) 
must  be  observed,  owing  to  the  great  ease  with  which  a  lymphocy- 
tosis is  set  up  at  this  time.  Thus  I  was  somewhat  disturbed  once 
at  finding  in  a  pale  twenty-two-months-old  infant  with  hypertro- 
phied  tonsils,  adenoids,  and  enlarged  cervical  glands,  a  white  count 
of  20,000  and  70  per  cent,  of  lymphocytes.  Subsequent  examina- 
tions, however,  showed  a  normal  condition  of  the  blood.  Con- 
versely a  leukaemia  with  marked  throat  symptoms  may  be  mistaken 
for  an  ordinary  acute  infection.  There  is  little  danger  of  confusing 
leukaemia  with  pertussis. 

The  effect  of  intercurrent  disease  or  infection  upon  leukaemia 
is  interesting.  This  subject  has  been  carefully  studied  by  Dock" 
and  others,  and  in  a  general  way  it  may  be  said  that  there  is  almost 
always  a  fall  in  the  total  leukocytes,  and  also,  though  less  uniformly, 
there  is  a  disposition  for  the  leukaemic  character  of  the  blood  to 
disappear  more  or  less  completely  and  for  the  polynuclear  to  in- 
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crease  absolutely  as  well  as  relatively.  The  total  leukocytes  have 
been  known  to  fall  as  low  as  471.  Case  II.  in  my  own  series,  for 
example,  shows  the  effect  of  a  double  pneumonia  in  an  eight- 
months-old  boy;  we  find  28  per  cent,  of  polynuclears  and  65  per 
cent,  of  total  mononuclears.  The  influence  of  tuberculosis  has 
already  been  mentioned.  Dock's  study  shows  the  effect  of  influ- 
enza, erysipelas,  acute  and  chronic  tuberculosis,  abscess,  etc. 

Turning  now  to  the  pathological  side  of  the  question,  the  results 
of  autopsies  do  not  throw  much  light  on  the  problem.  Post-mortem 
examinations  in  adults  and  children  have  shown  the  widespread 
distribution  of  the  disease,  abnormal  appearances  having  been 
found  in  practically  all  organs  and  tissues  of  the  body.  The  con- 
dition found  most  commonly  has  been  an  excessive  infiltration  of 
tissues  with  small  mononuclear  lymphoid  cells,  identical  in  appear- 
ance with  the  smaller  lymphocytes  with  which  the  circulating 
blood  is  flooded  during  life. 

Perhaps  the  most  important  contributions  which  have  been 
made  to  the  pathology  of  the  subject  are  those  which  have  shown 
that  the  bone-marrow  only  need  be  involved  in  order  to  produce 
the  disease,  whether  of  the  myelocytic  or  lymphocytic  type.  For 
the  researches  of  Neumann,  Walz,  Pappenheim,  Brandenberg,^^ 
Kelly,^^  Reed^"  and  others  have  shown  that  the  bone-marrow  is 
always  involved,  the  glandular  system  sometimes  not  at  all,  some- 
times only  slightly,  as  in  my  own  case;  and  they  maintain  that 
no  case  which  has  been  thoroughly  studied  has  failed  to  show  a 
pathological  condition  of  the  bone-marrow.  The  incorrectness  of 
the  terms  "lymphatic"  and  "myelogenous"  is  thus  obvious.  All 
cases  are  "myelogenous" — i.  e.,  of  bone-marrow  origin.  The  terms 
"myelocytic"  and  lymphocytic,"  suggested  by  Kelly  and  others, 
are  preferable  for  the  present,  even  though  they  are  based  on  a 
physical  sign,  i.  e.,  on  the  presence  of  either  myelocytes  or  an  excess 
of  lymphocytes  in  the  circulating  blood. 

The  description  of  the  bone-marrow  given  in  my  own  case  is 
typical  of  the  changes  found  in  this  tissue.  These  changes  are  not 
always  found  in  all  parts  of  the  bone-marrow.  They  may  be  local- 
ized, and  are  found  most  commonly  in  the  shafts  of  the  long  bones. 

The  comparatively  few  bacteriological  investigations  which  have 
been  made  are  of  a  negative  value.  Streptococci  and  staphylo- 
cocci have  been  found  in  the  blood  during  life,  also  these  and  other 
familiar  organisms  have  been  found  in  the  blood  and  tissues 
post-mortem,  but  no  specific  organism  which  can  be  considered 
as  causing  the  condition.  It  is  probable,  furthermore,  that  these 
organisms  are  secondary  invaders.  Nichols^^  found  in  92  cases 
showing  bacteria  that  in  chronic  leukaemia  organisms  were  found 
oftener  in  the  terminal  than  in  the  earlier  stages.  They  are  prob- 
ably the  result  rather  than  the  causs^  of  the  original  underlying 
processes,  and,  as  already  mentioned,  the  frequent  occurrence  of 
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hypertrophied  tonsils  in  leukaemic  cases  suggest  that  they  may 
have  gained  access  to  the  system  by  this  route. 

Thus,  lacking  knowledge  as  to  the  exact  cause  of  leukaemia, 
various  theories  have  naturally  been  advanced  to  explain  the  dis- 
ease. Nichols^^  has  studied  these  various  theories,  grouping  them 
under  three  heads:  (a)  toxic,  (6)  infectious,  and  (c)  cancerous  or 
hyperplastic.  Of  these  only  the  infectious  theory  has  been  studied 
experimentally,  and  the  results  here  have  been  negative.  Discuss- 
ing the  cancerous  theory,  he  likens  the  enormous  number  of  leuko- 
cytes in  leukaemia  to  the  proliferation  of  epithelial  and  connective- 
tissue  cells  seen  in  carcinoma.  He  finally  concludes  that  until  the 
true  nature  of  leukaemia  is  understood  both  the  toxic  and  cancerous 
theories  must  be  considered  among  the  possible  causes  of  the  dis- 
ease. 

Nichols'  paper  is  exhaustive  and  valuable,  but  study  of  it  and 
leukaemic  literature  generally  suggests  the  desirability  of  further 
investigations  in  two  directions:  injections  of  blood  from  living 
leukaemic  patients  directly  into  the  bone-marrow  of  animals,  and, 
secondly,  injections  of  pure  cultures  of  various  pathogenic  organ- 
isms into  the  same  structure.  As  far  as  I  have  been  able  to  learn 
from  a  pretty  careful  review  of  the  literature,  such  investigations 
have  not  been  carried  out  with  pathogenic  organisms  at  all,  with 
leukaemic  blood  but  once,  and  then  with  a  negative  result.  Accept- 
ing as  we  must  the  bone-marrow  as  the  primary  pathological  lesion 
of  the  condition,  our  efforts  should  be  directed  toward  ascertain- 
ing the  nature  of  the  agent  producing  that  marrow  change.  Fas- 
cinating and  absorbing  as  is  the  study  of  leukaemic  blood,  the  con- 
dition found  there  represents,  after  all,  only  one  physical  sign  of  the 
disease.  The  real  question  is,  why  do  the  bone-marrow  and  the 
other  blood-making  organs  produce  this  kind  of  blood,  what  is 
the  agent  causing  the  organs  to  manufacture  99  per  cent,  of  lympho- 
cytes instead  of  40  per  cent.,  or  to  set  free  in  the  circulation  27  per 
cent,  of  myelocytes  instead  of  an  occasional  one? 

Treatment  is  of  no  avail.  Arsenic  is  generally  given,  but  is  use- 
less. The  record  of  cases  treated  with  the  a:-ray  thus  far  gives  no 
promise  of  permanent  help.  The  hope  that  such  treatment  may 
be  of  service  is  based  presumably  on  the  theory  that  leukaemia 
is  a  malignant  disease  of  the  bone-marrow.  Granting  the  truth 
of  this  there  is  less  chance  of  the  improvement  seen  in  more  super- 
ficial malignant  disease,  owing  to  the  fact  that  calcium  salts  offer 
greater  resistance  to  the  passage  of  ic-rays  than  do  other  constituents 
of  the  body;  hence  the  greater  difficulty  of  affecting  bone-marrow. 

The  natural  behavior  of  leukaemia  in  patients  attacked  with  an 
intercurrent  disease,  suggests  a  method  of  treatment  not  hitherto 
tried  to  any  extent.  If  the  fall  in  total  leukocytes,  the  attempt  to 
resume  a  normal  leukocyte  formula,  and  the  reduction  in  splenic 
enlargement,    phenomena   already   mentioned,   in    reality   be   due" 
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to  the  newly  invading  agent,  it  seems  not  unreasonable  to  hope 
that  injections  of  sera,  anti-streptococcie,  anti-pneumococcic,  etc., 
might  accomphsh  the  same  result,  and  thus  bring  about  an  ameliora- 
tion of  the  most  prominent  pathological  conditions  of  the  disease. 
True,  no  case  thus  complicated  has  ever  recovered,  nor  has  tuber- 
culin been  of  permanent  value;  still  in  a  disease  as  obscure  and 
as  uniformly  fatal  as  is  leukaemia,  any  methods  of  treatment  are 
justifiable.    Sera  injections  seem  worthy  of  trial. 

Conclusions.  All  cases  of  leukaemia  are  myelogenous  in  origin. 
As  in  adults,  the  acute  variety  is  more  apt  to  be  of  the  lymphocytic 

*^P^'       ... 

The  disease  is  rare  in  early  as  well  as  in  later  life.    It  is  probably 

more  common  than  has  been  supposed,  however,  22  cases  of  the 

acute  or  subacute  variety  having  been  reported  since  1898,  while 

previous  to  that  date  only  7  cases  are  on  record. 

The  course  in  children  differs  from  the  adult  type  only  in  minor 
details;  hemorrhages  are  fewer  and  less  severe,  the  lymphocytosis 
is  more  apt  to  be  of  the  small  variety.    The  disease  is  always  fatal. 

It  is  suggested  to  use  injections  of  sera  in  treatment. 

Experimental  inoculations  with  leukaemic  blood  and  with  cul- 
tures of  pathogenic  organisms  are  desirable,  such  inoculations  to 
be  directly  into  the  bone-marrow. 

I  am  much  indebted  to  Professor  Hektoen,  Drs.  Bassoe  and  Dick 
for  the  thorough  pathological  report,  and  to  Dr.  Joseph  A.  Capps 
for  valuable  help  in  the  examination  of  the  blood. 
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(From  the  Laboratories  of  the  Jefferson  Medical  College  Hospital.) 

At  the  beginning  of  the  nineteenth  century  pallor  of  the  blood, 
as  if  mixed  with  pus,  was  observed  by  Bichat.  This  appearance 
combined  with  enlargement  of  the  spleen  was  observed  by  Velpeau^ 
in  1827.  The  alteration  in  the  blood  depending  on  an  excess  of 
leukocytes  Donne  described  and  interpreted  in  1844  as  due  to 
imperfect  transformation  of  white  into  red  blood  cells. 

In  October,  1845,  Hughes  Bennett  and  Dr.  Craigie^  published 
two  cases  of  the  disease,  and  to  the  former  appears  to  belong  the 
credit  of  recognizing  the  salient  features  of  the  affection  as  a  dis- 
tinct malady.  In  November,  1845,  Virchow^  published  another 
case  independently  and  admirably  worked  out. 

In  all  these  cases  the  change  in  the  blood  was  only  recognized 
after  death.  Virchow  proposed  the  name  leukaemia  and  Bennett 
leukocythemia.  It  was  first  observed  during  life  by  Dr.  H.  M. 
Fuller  in  1846  and  subsequently  by  Dr.  Walshe. 

In  1848  the  first  case  during  life  was  diagnosed  by  Vogel. 
Ebstein,*  in  reporting  several  cases,  calls  attention  to  the  fact  that 
traumatism  may  play  an  important  role  in  the  etiology.  A.  Fraenkel,^ 
in  organs  from  a  case  of  leukaemia,  pointed  out  that  there  was 
present  a  lymphoid  infiltration,  especially  of  the  kidney.  Herman 
Suchannek*  found  in  the  nasal  mucous  membrane  that  the  olfac- 
tory epithelium  was  normal,  but  that  the  glandular  structure  wa,s 
destroyed  by  the  infiltration  of  lymphocytes.  Monro^  cites  a  case 
of  leukaemia  in  which  there  were  found' on  histological  examination 
numerous  small  oval  bodies  in  the  heart,  between  the  fibres,  smaller 
than  nuclei  of  leukocytes,  and  too  irregular  in  size  to  be  regarded 
as  bacteria.  They  were  not  present  in  any  other  organ.  Ore  we  ^ 
reports  a  case  of  acute  lymphatic  leukaemia  following  a  strain  in 
lifting  a  weight,  in  which  the  blood  was  characteristic  of  lymphatic 
leukaemia.  At  autopsy,  the  lymph  glands  were  enlarged,  spleen 
hypertrophied,  and  the  liver  and  kidneys  contained  lymphoid 
nodules.  Palma^  reports  a  case  of  primary  sarcoma  of  the  thymus 
with  secondary  deposits  in  the  lymph  glands.  A  month  later  the 
patient  showed  an  increase  in  the  number  of  leukocytes  and  Palma 
concluded  it  to  be  a  case  of  lymphatic  leukaemia  preceded  by  pseudo- 
leukaemia.     Dock*"  mentions  a  case  of  chloroma,  which  condition 
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was  most  marked  in  the  periosteum  in  and  about  the  orbit,  and 
numerous  widespread  metastatic  nodules,  all  of  a  pea-green  color. 
The  polynuclear  leukocytes  averaged  20  per  cent.,  the  small  lymph- 
ocytes 7  per  cent.,  and  the  large  lymphocytes  65  per  cent.  Normo- 
blasts occurred  in  the  proportion  of  two  to  five  per  thousand  of  red 
corpuscles.  Only  one  eosinophile  could  be  found  "out  of  many 
thousand  leukocytes  counted." 

Fraenkel  believed  that  the  large  lymphocytes  could  be  regarded 
as  pathognomonic  of  acute  lymphatic  leukaemia.  Hirschloif  re- 
ported two  cases  of  leukaemia  in  which  most  of  the  leukocytes  were 
large  mononuclear  cells  without  granules;  some,  however,  con- 
tained neutrophilic  and  some  eosinophilic  granules.  According  to 
Birch-Hi rschf eld  and  Benda  the  variation  in  size  may  have  an 
anatomical  basis  in  the  hyperplastic  lymph  nodes,  as  in  some  cases 
these  contain  mostly  small  lymphocytes.  Miiller  claims  that 
myelocytes  (both  neutrophilic  and  eosinophilic)  and  mast-cells 
are  usually  absent  or  extremely  scarce  in  leukaemia.  Polynuclear 
leukocytes  (both  neutrophilic  and  Eosinophilic)  are  also  compara- 
tively scarce.  Nucleated  reds  are  usually  very  scanty  and  may  not 
be  found  at  all,  according  to  Ewing."  Intercurrent  affections  may 
greatly  alter  the  appearance  of  the  blood  in  leukaemia.  Fraenkel 
cites  a  case  in  which  the  leukocytes  fell  from  220,000  to  1200,  and 
ascribes  it  to  a  pure  leukocytolysis.  After  typhoid  fever,  pneu- 
monia, empyema,  erysipelas,  septicaemia,  tuberculosis,  and  car- 
cinoma the  same  changes  have  been  noted. 

Kraus  recently  reported  a  case  in  which  the  leukocytes  fell  from 
393,000  to  4000  as  the  result  of  double  pneumonia  and  empyema. 
The  viscera  showed  no  evidence  of  leukaemic  infiltration  and  he 
inferred  that  the  infection  had  not  only  transformed  the  blood,  but 
had  resolved  the  essential  visceral  lesions  as  well. 

After  the  subsidence  of  the  infection,  the  blood  soon  resumes  its 
original  condition,  according  to  Grawitz.  The  reduction  of  leuko- 
cytes can  also  be  accomplished  by  experiment,  as  in  a  case  cited  by 
Jacob,  which  showed  850,000  reduced  to  282,000  by  the  injection 
of  glycerin  extract  of  spleen.  Richter  obtained  the  same  results  by 
injecting  spermin;  and  Henck^^  by  injection  of  tuberculin.  Kinni- 
cutt^^  reports  a  large  number  of  eosinophiles  in  the  blood  in  a  case 
of  leukaemia.  Nobl"  regards  the  mitoses  of  Miiller  as  the  only 
certain  evidence  of  leukaemia.  In  two  cases  examined  the  eosino- 
philes were  scanty.  In  Uthemann's^^  case  93  per  cent,  of  the  white 
cells  were  lymphocytes.  According  to  Osler^*  eosinophiles  and 
nucleated  red  corpuscles  are  rare  and  myelocytes  are  not  present. 
Cafafy"  claims  that  the  amoeboid  movement  of  the  white  cells  is 
feeble,  due  in  all  probability  to  the  large  number  of  mononuclear 
elements  present.  Of  16  cases  of  leukaemia  reported  by  A.  E. 
Taylor,^*  12  presented  an  increase  in  the  number  and  percentage 
of  mast-cells.     In  the  remaining  4  cases  no  mast-cells  were  demon- 
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strable.  He  stated  tliat  not  one  of  the  cases  showed  4,000,000  red 
cells,  and  claimed  that  there  was  always  an  oligocythsemia  present. 
He  considers  the  condition  to  be  dne  either  to  cachectic  or  nutri- 
tional disturbances,  to  toxic  hemolysis,  or  to  disturbances  in  the 
bone-marrow.  Polychromatophilia  and  poikilocytosis  are  almost 
constant  features  in  leukaemia.  Nucleated  red  cells,  most  of  which 
were  normoblasts,  were  found  in  all  but  one  case  of  the  sixteen 
examined.  ]\Iicro  blasts,  macro  blasts,  and  poikiloblasts  were  also 
present.  The  lymphocytes  were  devoid  of  movement,  white  the 
myelocytes  showed  constantly  slight  motility.  As  low  a  percentage 
as  15.6  of  polymorphonuclear  leukocytes  was  noticed  in  one  case. 
Eosinophilia  was  not  constantly  present  in  lymphatic  leukaemia, 
while  it  was  invariably  present  in  myelogenous  leukaemia.  I^euko- 
blasts,  according  to  Lowit,  can  be  found  in  developmental  areas 
in  the  lymph  glands,  spleen,  intestines  and  bone-marrow  in  acute 
leukaemia.  In  but  one  case  of  lymphatic  leukaemia  were  circulating 
mast-cells  demonstrable.  Fraenkel  admits  that  myelocytes  may 
occur  in  acute  lymphatic  leukaemia,  and  Benda  claims  they  are 
frequently,  if  not  constantly,  found  in  the  circulating  blood  and 
that  local  basophilia  is  very  common  in  leukaemia. 

Dunn^**  cites  leukaemia  in  a  child  of  eight  years,  in  which  there 
was  a  crescentic  tumor  in  each  upper  eyelid.  The  first  evidence 
of  the  disease  was  a  swelling  in  the  parotid  gland,  which  increased 
greatly  in  size  and  became  as  hard  as  stone. 

Middleton^"  contributes  2  cases  of  leukaemia,  one  a  child  of  six- 
teen months,  the  other  a  boy  four  years  old.  In  the  first  the  propor- 
tion of  leukocytes  to  erythrocytes  was  1  to  9.  Paris^^  cites  a  case 
of  leukaemia  in  a  boy  of  seventeen  years  which  after  six  days  ter- 
minated fatally.  Post-mortem  examination  showed  the  typical 
lesions  of  leukaemia  in  the  spleen  and  liver,  but  the  lymphatic 
glands  were  wholly  normal.  Eichhorst^^  also  mentions  acute  leu- 
kaemia in  a  lad  of  eight  years;  the  duration  of  the  disease,  fourteen 
days. 

Vesemeyer^^  reports  3  cases  of  acute  leukaemia  terminating  in 
three,  five,  and  ten  days,  respectively;  Ortner,^*  a  child  eight  and  a 
half  months  old,  and  Ebstein^^  reports  a  case  ending  fatally  six 
weeks  after  the  patient  first  came  under  observation.  Ord  and 
Copeman^"  call  attention  to  a  case  of  five  years'  standing;  Lannois^^ 
one  of  three  years'  duration. 

Saenger^*  records  the  occurrence  of  lymphatic  leukaemia  in  a 
pregnant  woman  in  which  premature  labor  had  to  be  induced  on 
account  of  unbearable  distention  from  uterus  and  spleen.  He  also 
calls  attention  to  a  case  of  congenital  leukaemia,  the  child  being 
stillborn  in  the  thirty-second  week.  The  blood  upon  examination 
showed  one  white  to  three  red  blood  cells.  The  mother's  blood 
was  not  examined.  Litten^"  reports  acute  lymphatic  leukaemia 
following  influenza  that  terminated   in   three  days;   Guttrhan,   a 
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child  of  ten  years,  in  which  the  ratio  of  white  to  red  cells  was  1  to 
H,  and  that  only  a  single  eosinophile  was  observed  in  a  prepara- 
tion; Wertheim,  in  a  case  of  lymphatic  leukaemia,  found  no  nucleated 
reds,  the  white  corpuscles  numbering  480,000.  Thayer^^  mentions 
that  nucleated  red  cells  are  rare,  and  if  present  are  likely  to  be 
megaloblasts.  Miiller  found  very  few  eosinophiles  in  a  case  of 
lymphsemia;  Thayer^^  found  0.1  per  cent. 

Wilkinson^^  reported  a  case  of  leukaemia  which,  upon  first  exami- 
nation of  the  blood,  showed  560,000  leukocytes,  chiefly  myelocytes. 
Eight  days  later  a  second  examination  was  made,  when  it  presented 
all  the  features  of  lymphatic  leukaemia,  while  only  an  occasional 
myelocyte  was  observed.  Nucleated  red  cells — normoblasts  and 
megaloblasts — were  present,  the  latter  predominating.  At  the 
first  examination  of  the  blood  so  much  polymorphism  of  the  white 
cells  existed  that  an  accurate  differential  count  could  not  be  made. 
No  necropsy  was  obtained. 

Nichols^^  reports  2  cases  of  acute  lymphatic  leukaemia.  In  one 
the  leukocytes  numbered  67,800  per  c.mm.,  "all  of  which  excepting 
a  small  proportion  were  large  lymphocytes."  A  second  examina- 
tion made  three  days  later  showed  134,800  leukocytes  per  c.mm., 
in  which  the  large  lymphocytes  numbered  91.3  per  cent,  and  small 
lymphocytes  7  per  cent.  In  this  case  a  coccus  was  present  "differ- 
ing from  the  ordinary  known  cocci"  in  the  blood  and  organs,  but 
produced  no  specific  action  when  inoculated  into  guinea-pigs  and 
rabbits.  In  another  case  the  leukocytes  numbered  529,000  per  c.mm. 
Eighty-five  per  cent,  of  them  were  large  lymphocytes,  10  per  cent, 
small  lymphocytes. 

A.  O.  J.  Kelly^^  cited  4  cases  of  acute  lymphatic  leulisemia.  The 
first  showed  17,000  to  30,000  leukocytes,  93  per  cent,  of  which  were 
lymphocytes;  the  second  (a  young  woman  who  had  been  delivered 
of  a  child  a  short  time  before),  where  the  leukocytes  ranged  from 
200,000  to  400,000  and  the  lymphocytes  constituting  98  per  cent.; 
the  third,  a  young  man  in  whom  sepsis  was  suspected,  a  differential 
count  of  the  blood  showed  98  per  cent,  lymphocytes;  the  fourth,  a 
man  whose  spleen  was  enlarged,  where  the  leukocytes  varied  from 
12,000  to  38,000. 

Kelly  doubts  the  non-identity  of  the  two  varieties  of  leukaemia — 
myelogenous  and  lymphatic.  He  bases  his  doubts  upon  several 
conclusions:  1.  The  occurrence  of  cases  of  so-called  acute  lymph- 
atic leukaemia,  with  little  or  no  enlargement  of  the  lymph  glands. 
2.  The  demonstration  of  the  predominance  of  lymphadenoid 
changes  in  the  bone-marrow  in  every  case  of  lymphatic  leukaemia 
in  which  the  bone-marrow  has  been  examined — observed  by  Neu- 
mann many  years  ago.  3.  The  fact  that  distinctions  between  the 
lymphocytes  and  the  granulocytes  are  of  degree  rather  than  of 
nature,  since  the  lymphocytes  are  unquestionably  amoeboid,  some 
possess  granules  in  their  protoplasm,  and  there  is  some  evidence 
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of  the  occurrence  of  an  active  lymphocytosis.  4.  The  fact  that  the 
lymphocytes  and  the  granulocytes  (myelocytes  and  the  granular 
cells  of  the  circulating  blood)  develop  from  a  common  ancestor 
in  the  bone-marrow — at  least,  in  pathological  states.  5.  The  fact 
that  even  clinically  there  is  no  sharp  dividing  line  between  the  two 
forms  of  the  disease. 

Rather  than  two  forms  of  the  disease,  there  are  extremes  of  type. 
That  atypical  and  transitional  (intermediate  or  mixed)  forms  do 
occur,  and  while  we  have  hitherto  thought  that  acute  leukaemia 
is  always  lymphocytic  and  chronic  leukaemia  either  lymphocytic 
or  myelocytic,  trustworthy  evidence  has  recently  accumulated 
tending  to  show  that  acute  leukaemia  may  be,  though  rarely,  myelo- 
cytic. Contrary  to  the  rule,  certain  of  the  chronic  lymphocytic 
cases  reveal  a  usually  large  number  of  large  lymphocytes,  and 
some  of  the  apparently  acute  cases  may  be  of  the  small  lymphocyte 
type. 

Fraenkel,^^  reporting  10  cases  of  acute  leukaemia,  "drew  particu- 
lar attention  to  the  blood  picture  which  he  considered  typical  for 
such  cases.  He  describes  the  predominating  cell  as  varying-  greatly 
in  size  from  that  of  a  red  blood  corpuscle  to  those  twice  as  large 
and  showing  every  grade  of  transition  between  the  two.  The  large 
cells  contain  voluminous  nuclei  which  nearly  fill  the  cell,  leaving 
only  a  narrow  zone  of  protoplasm  about  them.  The  nuclei  are 
round  or  oval,  but  many  show  indentations,  and  some  are  even 
polymorphous.  The  typical  small  lymphocytes  are  much  less 
numerous  than  these  large  elements,  but  are  still  absolutely  increased 
above  the  normal.  He  notes  further  the  absence  of  myelocytes  and 
eosinophiles  and  the  relative  and  even  absolute  decrease  in  the  num- 
ber of  polymorphonuclear  neutrophiles." 

Hamman^**  reports  3  cases  of  acute  leukaemia  in  which  there 
was  an  increase  in  the  large  mononuclear  cells  (hyaline(?)  cells). 

The  counts  of  the  leukocytes  were  in  the  first  case  111,000,  of 
which  77  per  cent,  were  large  mononuclear  cells;  in  the  second 
119,200,  of  which  an  average  of  74.4  per  cent,  were  large  mono- 
nuclears in  two  counts,  while  in  the  third  there  were  958,000  leuko- 
cytes with  90  per  cent,  large  mononuclears.  He  claims  that  it 
appears  unjust  from  the  evidence  at  hand  to  relegate  a  blood  picture 
as  distinctive  as  that  of  Fraenkel  to  a  subgroup  under  the  lympho- 
cytic variety. 

In  the  absence  of  any  definite  pathological  basis  our  only  means 

I  of  classifying  leukaemias  is  according  to  the  blood  picture.    Ehrlich 

[was  the  first  to  adopt  this  method,  but  he  uses  the  blood  picture 

merely  as  a  gauge  to  certain  anatomical  seats  of  the  disease.    Evi- 

jdence  being  in  favor  of  the  absence  of  such  an  indication,  it  has 

been  proposed  to  replace  the  terms  myelogenous  and  lymphatic  by 

the  more  uncompromising  ones,  myelocytic  and  lymphocytic,  which 

have  reference  to  the  blood  picture  alone. 
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Savory,'^  in  a  child  aged  four  and  a  half  years,  who  presented 
enlarged  glands  of  the  axilla  and  above  the  right  clavicle,  found  upon 
examining  the  blood  35  per  cent,  haemoglobin,  2,157,000  red  cells, 
and  356,000  leukocytes.  Spreads  of  the  blood  stained  with  haema- 
toxylin  and  eosin  showed  that  the  red  cells  were  practically  normal, 
and  only  found  two  nucleated  red  cells  while  counting  611  white 
cells.  Both  were  normoblasts.  A  differential  count  of  the  leukocytes 
gave :  polynuclears  3.45  per  cent. ;  large  and  small  lymphocytes,  96.07 
per  cent.;  eosinophiles,  0.33  percent.;  myelocytes,  0.16  per  cent. 
"The  large  lymphocytes  greatly  predominated,  but  there  was  no  line 
of  demarcation  between  the  large  and  the  small;  so  they  were  counted 
together.  The  majority  seem  about  from  12  to  14/i  in  diameter." 
Death  occurred  in  seven  weeks.     No  autopsy  was  performed. 

Zypkin^*  reports  a  case  of  a  woman,  aged  thirty-nine,  in  whom 
a  first  examination  of  the  blood  showed  the  presence  of  2,700,000 
erythrocytes,  8800  leukocytes,  and  35  per  cent,  haemoglobin.  At 
this  examination  the  polynuclear  leukocytes  were  64.5  per  cent.; 
large  lymphocytes,  22.4  per  cent. ;  small  lymphocytes,  5.4  per  cent. ; 
mononutlear  leukocytes  with  ungranulated  protoplasm,  6.4  per 
cent.,  and  eosinophiles,  1.3  per  cent. 

Two  weeks  later  the  erythrocytes  were  1,550,000;  leukocytes, 
106,400;  haemoglobin,  24  per  cent.  In  this  report  the  large  lympho- 
cytes were  64.7  percent.;  polynuclears,  11.9  percent.;  small  lympho- 
cytes, 6.3  per  cent.;  mononuclear  neutrophiles,  2.4  per  cent.;  mono- 
nuclear leukocytes  with  ungranulated  protoplasm,  14.4  per  cent.; 
eosinophiles,  0.3  per  cent.  Poikilocytes,  normoblasts,  and  megalo- 
blasts  were  present.  In  this  case  there  was  enlargement  of  the 
spleen — four  fingers'  breadth — below  the  border  of  the  ribs,  and 
the  observer  thinks  that  it  was  primarily  a  splenic  anaemia  in  which 
a  transition  into  acute  lymphatic  leukaemia  occurred. 

G.  S.  Middleton^^  reports  a  case  of  acute  lymphatic  leukaemia 
occurring  in  a  youth  nineteen  years  of  age  which  proved  fatal  three 
months  after  the  glandular  enlargement  was  first  noticed  (cervical 
glands).  The  white  blood  cells,  though  not  counted  in  a  haemo- 
cytometer,  were  estimated  at  about  30,000  per  c.mm.  Large 
lymphocytes  were  87.3  per  cent.;  small  lymphocytes,  4.2  per  cent.; 
polymorphonuclears,  2.5  per  cent.;  large  mononuclears  (hyaline), 
6  per  cent.  No  marrow-cells  or  mast-cells  were  observed  and 
extremely  few  eosinophile  cells.  The  red  corpuscles  showed  a 
moderate  poikilocytosis,  but  no  nucleated  reds  were  found.  The 
number  of  erythrocytes  and  the  percentage  of  haemoglobin  were 
not  estimated. 

Puchberger*"  claims  that  in  leukaemia  there  are  observed  markedly 
hypertrophic  forms  of  blood  platelets,  which  sometimes  attain  the 
size  of  lymphocytes.  When  the  blood  is  stained  with  brilliant 
cresylene  blue  he  noticed,  after  the  lapse  of  ten  or  fifteen  minutes, 
the  separation  of  a  hyaline  substance  which,  in  the  form  of  a  cylin- 
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der,  is  inseparably  attached  to  the  similarly  circumscribed  stained 
substance  of  the  blood  platelet. 

Wende^^  mentions  a  very  interesting  case  of  lymphatic  leukaemia 
preceded  by  Hodgkin's  disease.  There  was  spontaneous  increase 
and  reduction  of  tumors,  characteristic  of  Hodgkin's  disease,  with 
suddenly  developing  clinical  and  blood  changes  showing  transition 
from  pseudoleukemia  into  true  lymphatic  leukaemia.  The  first 
blood  examination  gave:  haemoglobin,  88  per  cent.;  erythrocytes, 
5,128,000;  leukocytes,  4000.  Differential  count:  lymphocytes, 
small,  27  per  cent. ;  lymphocytes,  large  and  transitional,  4  per  cent. ; 
polynuclears,  68  per  cent.;  eosinophiles,  1  per  cent.  Microblasts 
and  microcytes  were  occasionally  observed. 

Several  months  later  two  blood  examinations  gave  a  general 
result  as  follows :  haemoglobin,  40  per  cent. ;  erythrocytes,  1,856,000; 
leukocytes,  39,000;  lymphocytes,  small,  95.4  per  cent.;  lymphocytes, 
large,  1.1  per  cent.;  eosinophiles,  0.5  per  cent.;  polynuclears,  2.9 
per  cent.;  myelocytes,  0.1  per  cent.  Microcytes,  macrocytes,  and 
poikilocytes  were  observed,  as  well  as  an  average  of  168  nucleated 
reds  (102  in  first  and  225  in  second)  per  c.mm.  and  a  number  of 
polychromophiles. 

A  streptococcus  infection  occurred,  and  just  twenty-four  hours 
before  death  the  haemoglobin  was  30  per  cent.;  erythrocytes,  803- 
000;  leukocytes,  1600,  and  the  specific  gravity  1.030.  Megalocytes 
and  poikilocytes  were  found,  together  with  schistocytes;  no  normo- 
blasts. The  small  lymphocytes  were  88  per  cent. ;  large  and  transi- 
tional lymphocytes,  1  per  cent.;  polynuclear  neutrophiles,  10  per 
cent.;  eosinophiles,  1  per  cent.  Infiltration  of  lymphocytes  was 
more  or  less  marked  in  all  the  organs  and  in  the  skin. 

Dorothy  Reed^^  cites  a  case  of  a  man,  aged  forty-seven  years,  in 
whom  the  disease  was  preceded  by  a  severe  attack  of  epistaxis. 
The  blood  was  examined  twice,  ten  days  and  seven  days  before 
death.  An  enormous  increase  in  the  leukocytes  was  apparent,  the 
white  cells  being  about  as  numerous  as  the  erythrocytes.  No 
differential  count  was  made.  No  general  or  even  local  enlargement 
of  the  lymphatic  glands  was  noticed;  the  bronchial,  peritracheal, 
and  aortic  glands,  though  deeply  pigmented,  were  rather  soft  and 
translucent.  The  mesenteric  glands  were  not  enlarged,  were 
deeply  pigmented,  grayish-yellow  and  translucent,  and  somewhat 
softer  than  normal.  Along  the  retroperitoneal  region  the  hsemo- 
lymph  glands  were  very  conspicuous,  had  a  dull-red  color,  and  were 
not  especially  enlarged. 

In  blood  smears  made  from  the  heart  at  autopsy  in  over  a  thou- 
sand non-granular  mononuclear  cells,  only  three  or  four  granular 
polynuclear  leukocytes  and  four  normoblasts  were  seen.  The 
uninuclear  cells  varied  from  cells  almost  twice  the  size  to  those 
considerably  smaller  than  the  normal  red  blood  cells.  The  nuclei 
were  round  or  oval.    The  red  cells  appeared  normal  in  size,  form. 
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and  staining  properties.  Nucleated  cells  were  of  the  normoblast 
type.  Section  of  a  chicken-fat  clot  from  the  heart  showed  a  mesh- 
work  of  fibrin  and  entangled  leukocytes,  the  most  conspicuous  of 
which  was  the  lymphoid  cell.  In  the  marrow  the  predominating 
white  cell  was  the  lymphocyte;  few  normoblasts,  but  no  megalo- 
blasts,  were  observed.  In  the  lymphatic  glands  the  sinuses  were 
engorged  with  lymphocytes  and  the  follicles  to  a  less  extent.  All 
the  viscera  contained  small  foci  of  infiltration  of  lymphocytes,  but 
none  to  a  marked  degree.  Reed  suggests  that  "there  are  three 
forms  of  leukaemia,  all  due  to  myelogenous  changes,  and  that  these 
should  be  known  as  the  myelocytic,  lymphoid,  and  mixed-cell 
varieties,  if  we  wish  to  make  the  blood  picture  the  basis  for  clinical 
divisions." 

Miller  and  Hess*^  report  a  case  of  acute  leukaemia  with  death  due 
to  rupture  of  the  spleen.  The  leukocytes  varied  from  50,000  to 
161,000.  An  average  differential  count  gave:  small  lymphocytes, 
4  per  cent. ;  large  lymphocytes,  81  per  cent. ;  eosinophiles,  3  per  cent. ; 
myelocytes,  1.5  per  cent.,  and  polynuclears,  10.5  per  cent.  Numer- 
ous megaloblasts  were  observed. 

Williams,^*  in  speaking  upon  the  pathology  of  leukaemia,  claims 
that  there  are  two  forms:  one  in  which  the  cells  are  derived  from 
the  marrow  (myelocytic)  and  one  in  which  the  cells  originate  mainly 
in  the  lymph  glands,  though  also  found  in  smaller  numbers  in  the 
spleen  and  marrow  (lymphocytic).  Lymphatic  is  a  rarer  disease 
than  myelocytic  leukaemia,  and  the  primary  affection  is  in  the  lymph 
glands.  We  find  these  glands  enlarged,  whitish  or  grayish-white 
on  section,  and  overloaded  with  lymphocytes.  Many  are  decidedly 
larger  than  usual,  but  all  are  of  the  same  type.  We  never  find  any 
form  of  marrow  cells  or  eosinophiles  in  pure  lymphatic  leukaemia. 
Secondary  deposits  of  a  similar  character  are  regularly  found  in 
the  spleen  and  marrow  and  sometimes  in  other  organs.  The  blood 
is  surcharged  with  lymphocytes,  great  and  small.  The  primary 
disease — leukosis — is  seated  in  the  lymph  glands. 

Pawlowski*^  describes  a  bacillus  in  the  blood  and  tissues,  espe- 
cially in  the  lymphatics  and  blood  paths  of  the  liver,  in  three  cases 
of  leukaemia.  He  infers  that  the  leukaemia  is  the  reaction  of  the" 
leukocytes  of  the  blood-forming  organs  and  to  a  less  extent  of  the 
blood  itself  to  the  irritant  bacillus.  Fermi  isolated  a  short,  blunt 
bacillus  from  the  spleen  of  a  person  dead  of  leukaemia,  but  failed 
to  find  it  in  twelve  spleens  in  persons  dead  of  other  diseases.  Kelsch 
and  Villard*®  found  and  proved  the  pathogenic  properties  of  the 
bacillus  (in  rabbits)  discovered  by  Fermi. 

A.  Westphal"  reports  a  case  of  acute  leukaemia  in  which  death 
was  precipitated  by  a  puncture  of  the  spleen  made  for  diagnostic 
purposes.  At  the  necropsy  the  spleen  was  enveloped  with  a  large 
blood  clot;  no  large  vessels  were  ruptured.  Cultures  were  made 
from  all  the  internal  organs  and  fluids  with  negative  results. 
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Ord  and  Copeman**  discovered  Charcot-Leyden  crystals  in  the 
blood  of  a  leuksemic,  both  before  and  after  death,  but  many  more 
after  death;  WestphaP*  found  the  same  crystals  in  fluid  drawn  from 
the  spleen  during  life. 

Von  Jaksch^"  claims  that  peptone  can  be  demonstrated  in  the 
blood  where  disintegration  is  marked,  as  in  leukiem.ia. 

Mathes,  of  Jena,^^  examined  the  blood  of  2  cases  of  leukaemia  for 
peptone  and  allied  bodies.  In  neither  did  he  find  peptone,  but  in 
each  deutero-albumoses  were  demonstrable  in  the  blood  and  serum. 

Xanthin  and  hypoxanthin  are  present  in  the  blood,  as  well  as 
lactic  and  formic  acids,  according  to  Striimpel.^^ 

Freund  and  Obermayer^'  found  a  notable  decrease  of  fixed  sub- 
stances and  a  notable  quantity  of  peptone  in  the  blood  of  leukaemic 
individuals.  Upon  chemical  analysis  the  spleen  yields  xanthin, 
hypoxanthin,  glutin,  glycocoll,  leucin,  and  tyrosin.  The  same 
authority  (Roberts'^*)  says  there  is  an  increase  in  the  fat  and 
fibrin  in  the  blood,  with  albukalin,  mucin,  and  acetic  acid,  together 
with  xanthin,  hypoxanthin,  lactic  and  formic  acids.  Bohland 
and  Schurz^^  have  determined  that  the  excretion  of  uric  acid  is 
increased  in  leukaemia.  Toulmin^"  reports  2  cases  of  leukaemia 
in  negroes,  one  being  interesting  on  account  of  a  malarial  history 
and  the  disappearance  of  leukocytosis,  with  diminution  in  size  of 
the  spleen  under  treatment  with  arsenic.  Quincke"  and  Stintzing 
both  observed  a  recession  of  the  symptoms  of  leukaemia  after  the 
onset  of  general  miliary  tuberculosis.  Engelhardt  of  Riga^^  records 
a  case  in  which  there  was  an  attack  of  haemoglobinemia,  haemo- 
globinuria,  and  icterus. 

The  case  of  lymphatic  leukaemia  here  reported  came  under  the 
observation  of  Dr.  Julius  Salinger  in  the  Jefferson  Hospital  in  1900, 
and  to  whom  the  writer  is  indebted  for  the  clinical  history  of  the  case. 

The  clinical  notes  are:  K.  S.,  aged  forty-eight  years,  female, 
white,  married.  Mother  died  of  tuberculosis  at  the  age  of  fifty-six; 
father  died  of  apoplexy  at  fifty-four;  one  brother  died  of  tuberculosis; 
three  other  brothers  also  deceased,  caiises  unknown. 

In  childhood  the  patient  had  measles,  mumps,  scarlet  fever,  and 
two  attacks  of  diphtheria ;  good  recovery  followed  all  these  diseases. 
Menstruation  was  first  noticed  when  twelve  years  of  age.  The 
periods  were  painless,  the  flow  profuse,  lasting  from  three  to  seven 
days.  One  child  was  born  to  her  when  she  was  thirty  years  of  age, 
and  she  had  no  miscarriages.  Six  years  ago  she  had  peritonitis, 
the  attack  lasting  two  weeks,  with  eventual  good  recovery. 

Six  weeks  before  coming  under  observation  the  patient  noticed 
dyspnoea  on  slight  exertion.  The  attack  of  dyspnoea  was  followed 
by  severe  pain,  more  or  less  periodical.  This  pain  (dull  and  gnaw- 
ing) was  limited  to  an  area  reaching  from  the  lower  margin  of  the 
last  ribs  to  the  anterior  superior  spine  of  the  ilium  on  the  left  side. 
Relief  was  obtained  by  assuming  the  prone  position  and  when 
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lying  on  the  left  side.  (Edema  of  the  arms  and  legs  followed  these 
attacks  of  pain,  which  condition  persisted  for  several  days,  leaving 
her  in  a  very  much  weakened  condition.  Headache,  vertigo,  and 
impairment  of  vision  (as  of  a  scum  over  the  eyes)  were  also  prominent 
symptoms.     Bowels  were  constipated,  tongue  coated,  appetite  fair. 

An  examination  of  the  sputum  was  negative  as  regards  tubercle 
bacilli.  Examination  of  the  urine  resulted  as  follows:  color,  lemon 
yellow,  clear;  specific  gravity,  1010;  reaction,  acid;  albumin,  a  trace; 
sugar,  none;  urea,  1  per  cent.  Microscopic  examination  showed 
oxalate  of  lime  crj^tals,  amorphous  urates,  and  a  few  squamous 
epithelial  cells.    No  casts  were  demonstrable. 

Repeated  examinations  were  made  of  the  blood,  and  these  are 
appended : 

June  19, 1900.    Hsemoglobiii 25  per  cent. 

Erythrocytes 1,000,000 

Leukocytes 22,500 

No  differential  count  made. 

June  20,  1900.    Haemoglobin 25        " 

Erythrocytes 931,200 

Leukocytes 23,000 

Differential  count  of  leukocytes  was  : 

Small  lymphocytes '   .       .       .    62.5     " 

Large  lymphocytes 3       " 

Polynuclears 32       "_ 

Ecsinophiles 2.5    " 

July   7,  1900.    Haemoglobin 25       " 

Erythrocytes 1,000,000 

Leukocytes 2,500 

Differential  count  of  leukocytes  was : 

Polynuclears 69       " 

Small  lymphocytes 23       " 

Large  lymphocytes 8       " 

Eosinophiles 0       " 

July  13,  1900.    Haemoglobin 25        " 

Erythrocytes 1,240,000 

Leukocytes 2,800 

Differential  count  of  leukocytes  was  : 

Polynuclears 70       " 

Small  lymphocytes 22       " 

Large  lymphocytes 8       " 

Eosinophiles     .       .       .* 0       " 

Aug.  10,  1900.    Haemoglobin 40        " 

Erythrocytes 1,204,000 

Leukocytes 4,000 

Differential  count  of  leukocytes  was  : 

Polynuclears 63       " 

Small  lymphocytes 26       " 

Large  lymphocytes 10       " 

Eosinophiles 1       " 

Poikilocytosis  was  observed  in  this  examination. 

Aug.  16,  1900.    Hemoglobin 35       " 

Erythrocytes •      .        .        .  1,732,000 

Leukocytes 111,000 

Differential  count  of  leukocytes  was : 

Polynuclears 5       " 

Small  lymphocytes 90       '' 

Large  lymphocytes 5        " 

Eosinophiles 0       " 
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Aug.  22,  1900.    Haemoglobin 40  per  cent. 

Erythrocytes 1,672,000 

Leukocytes 35,009 

DiflFerential  count  of  leukocytes  was: 

Polynuclears 7       " 

Small  lymphocytes 92       " 

Large  lymphocytes ■     .        .       .       .      0       " 

Eosinophlles 1       " 

This  count  shows  poikilocytosis  and  nucleated  red  cells. 

Aug.  28,  1900.    Haemoglobin 35       " 

Erythrocytes 1,796,000 

Leukocytes       .  ' 16,000 

DiflFerential  count  of  leukocytes  was: 

Polynuclears 20       " 

Small  lymphocytes 79       " 

Large  lymphocytes 0       " 

Eosinophlles 1       " 

As  a  result  of  the  blood  examination  a  diagnosis  of  lymphatic 
leukaemia  was  made.  The  patient  did  not  improve  under  treatment, 
hut  gradually  grew  worse,  and  died. 

An  autopsy  was  made,  but  permission  was  not  granted  to  examine 
the  nervous  system.  The  notes  of  the  autopsy  follow:  Body  of  a 
well-preserved,  middle-aged  female.  Skin  has  a  yellowish-brown 
or  bronze  tint,  more  marked  and  darker  around  the  neck  than  any 
other  portion  of  the  body.  Post-mortem  rigidity  well  marked  in 
both  upper  and  lower  extremities.  Suggillation  is  slight  in  back 
and  buttocks.  Upon  abdominal  wall,  scars,  indicative  of  past  preg- 
nancy, are  seen.  Slight  oedema  of  feet;  few  ecchymoses  upon  scalp 
near  the  forehead.  The  lips  and  gums  are  pale.  The  subcutaneous 
fat  is  well  preserved;  musculature  reddish  in  color.  Small  epiplo- 
cele  is  present  at  umbilicus,  measuring  3  cm.  in  diameter.  Vessels 
of  the  omentum  are  injected;  blood  is  still  fluid.  The  larger  vessels 
of  the  stomach  are  all  distended  and  engorged.  The  appendix 
measures  10  cm.  in  length  and  is  intimately  bound  down  by  mesen- 
tery. The  liver  extends  completely  over  to  the  left  side  and  to 
5  em.  below  the  umbilicus.  The  peritoneum  contains  100  c.c.  of 
slightly  cloudy  fluid.  The  pericardium  contains  100  c.c.  of  clear, 
straw-colored  fluid;  otherwise  it  is  normal. 

Right  side  of  heart  is  dilated.  The  right  auricle  contains  a  large 
number  of  chicken-fat  clots,  together  with  a  large  quantity  of  fluid, 
watery  blood.  Right  ventricle  contains  a  few  currant-jelly  and 
chicken-fat  clots  and  fluid  blood;  while  the  left  auricle  and  left 
ventricle  are  comparatively  empty.  As  the  heart  is  cut  from  the 
great  vessels  a  large  number  of  small  clots  and  a  large  quantity  of 
blood  wells  out.  Heart  weighs  330  gms.  Muscle  is  flabby,  pale 
in  areas,  and  there  is  an  abundance  of  epicardial  fat  present.  The 
right  ventricular  wall  is  thin,  and  the  adipose  tissue  represents 
about  two-thirds  of  its  thickness.  There  is  slight  thickening  of  the 
tricuspid  and  mitral  leaflets;  aortic  valve  shows  fenestration  of 
middle  leaflet;  beginning  atheroma  of  the  aorta  is  also  noticed. 
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Left  pleura  shows  marked  general  adhesions;  the  lung  is  com- 
pressed and  markedly  oedematous.  Weight  480  gms.  Right 
pleura  is  universally  adherent;  the  right  lung  is  more  oedematous 
than  the  left.  Weight  570  gms.  The  spleen  is  large,  dark  red  in 
color,  measures  22  cm.  by  17  cm.  by  7  cm.  The  surface  shows 
areas  of  capsulitis  and  the  organ  is  adherent  to  the  under  surface 
of  the  liver.  Upon  section  the  organ  cuts  with  slight  resistance, 
and  there  is  an  apparent  prominence  of  the  Malpighian  bodies;  no 
amyloid  reaction  could  be  obtained.  Weight  300  gms.  The  left 
adrenal  shows  no  appreciable  change  macroscopically. 

The  left  kidney  is  movable,  enlarged,  pale,  and  flabby,  and 
measures  16  cm.  by  3.5  cm.  by  2.5  cm.  and  is  slightly  lobulated. 

Fig.  1. 


It  cuts  with  some  resistance.  The  organ  is  pale  throughout;  there 
is  a  slight  increase  of  adipose  tissue  in  the  pelvis.  The  capsule 
strips  with  ease  and  the  surface  is  smooth.    Weight  180  gms. 

The  right  adrenal  is  apparently  normal. 

The  right  kidney  is  also  slightly  movable,  lobulated,  flabby,  and 
cuts  with  ease;  the  substance  is  pale.  The  capsule  strips  easily, 
leaving  a  smooth  surface.  Weight  170  gms.  Both  ureters  are 
normal. 

The  liver,  as  mentioned  previously,  extends  completely  to  the 
left  side  of  the  abdominal  cavity.  It  measures  33  cm  by  23  cm.  by 
9  cm.  The  organ  is  slightly  paler  in  color  than  normal  and  cuts 
with  slight  resistance.  Throughout  the  substance  small,  whitish 
or  yellowish-white  areas,  more  or  less  continuous  with  one  another. 
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are  seen,  which  do  not  give  the  amyloid  reaction.  The  upper  sur- 
face of  the  Hver  shows  few  areas  of  peritonitis.  The  gall-bladder 
is  distended  and  contains  30  c.c.  of  a  black,  tenacious,  tarry  fluid. 
The  bile-duct  is  patulous;  no  calculi  in  gall-bladder.  Weight  of 
liver  2800  gms. 

Upon  the  under  surface  of  this  organ  there  is  a  large  number  of 
small  masses,  1  to  5  cm.  in  diameter,  which  cut  with  slight  resist- 
ance. Upon  the  cut  surface  (of  these  masses)  small,  pinkish- white, 
translucent  areas  2  mm.  in  diameter  are  noticed,  which  do  not  give 
the  amyloid  reaction.    These  masses  are  apparently  enlarged  glands. 

The  uterus  is  normal;  the  left  ovary  is  prolapsed  and  cystic; 
right  ovary  is  atrophied.    The  bladder  is  empty  and  its  walls  are 

Fig.  2. 


very  much  thickened.  The  stomach  is  apparently  normal  and 
shows  the  usual  congestion  noticed  post-mortem.  The  pancreas 
measures  18  cm.  by  3  cm,  by  1.5  cm.,  and  is  apparently  normal. 
Weight  95  gms.  The  intestines  present  no  apparent  lesions  macro- 
scopically. 

Histological  Examination.  The  musculature  of  the  heart  is 
swollen  and  slightly  granular.  The  striations  in  some  fibres,  as 
well  as  the  nuclei,  have  disappeared.  In  some  areas  the  muscle 
nuclei  are  normal,  muscle  fibres  are  wavy  or  spiral,  and  in  still 
others  fragmentation  is  present.  The  capillaries  are  filled  with 
leukocytes,  few  of  which  are  finely  granular  oxyphiles,  but  mostly 
lymphocytes.  Irrespective  of  the  capillaries,  numerous  lympho- 
cytes are  found  between  the  muscular  fibres,  some  in  single,  others 
in  double  column. 
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In  one  specimen  a  large  accumulation  of  these  cells  is  seen  occu- 
pying the  spaces  of  a  fragmented  fibre — i.  e.,  situated  between  the 
separated  ends.  In  another  specimen  areas  made  up  of  a  delicate, 
wavy,  homogeneous  tissue  are  seen,  in  which  are  entangled  lympho- 
cytes. These  areas  seem  to  have  taken  the  place  of  heart  muscle 
destroyed  by  fragmentation.  Very  few  red  blood  corpuscles  are 
demonstrable,  either  in  the  capillaries  or  between  the  fibres. 
Numerous  mast-cells  or  mucinoblasts  are  also  noticeable.  Oil 
globules,  both  small  and  large,  are  seen  in  those  specimens  fixed 
with  osmic  acid.  A  large  number  of  slightly  oval  and  some  spindle- 
shaped  cells  (these  latter  being  finely  granular  and  having  no  appar- 
ent nucleus)  are  also  demonstrable,  especially  around  the  capil- 
laries. 

Fig.  3. 


In  examining  the  spleen  the  first  thing  that  impresses  the  observer 
is  the  appearance  of  unusual  cellular  density  of  the  sections.  Enor- 
mous numbers  of  erythrocytes  are  seen  scattered  throughout;  most 
of  these  are  perfectly  normal,  exhibiting  no  fragmentation  what- 
ever. The  bloodvessels  are  engorged,  principally  with  leukocytes; 
some  of  the  vessels  show  rupture  of  the  coats,  even  those  within 
the  trabeculae,  while  others  show  infiltration  or  dissection  of  the 
coats  by  lymphocytes.  The  whole  splenic  pulp  seems  to  be  made 
up  of  two  cells — erythrocytes  and  lymphocytes.  The  Malpighian 
bodies  are  not  at  all  prominent,  and  in  some  the  small  artery  is  infil- 
trated with  the  cells.  Upon  closer  examination  small  masses  of 
lymphocytes  are  seen,  more  or  less  cylindrical  in  shape,  which 
correspond  to  leuksemic  infarcts.    Few  mast-cells  are  demonstrable. 
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The  capsule  of  the  organ  is  thickened  and,  to  some  extent,  infil- 
trated with  lymphocytes,  even  to  the  extreme  periphery.  Despite 
the  presence  of  such  a  large  number  of  erythrocytes  in  the  splenic 
pulp  there  is  very  little  pigmentation  present. 

The  cells  of  the  adrenals  are  slightly  cloudy  or  granular.  The 
cortical  portion  of  the  organs  are  infiltrated  with  lymphocytes.  This 
is  most  marked  in  the  zona  reticularis;  the  zona  fasciculata  shows 
some,  while  the  zona  glomerulosa  shows  the  least  infiltration.  In 
the  medullary  portion  there  is  no  appreciable  alteration.  The 
small  quantity  of  adipose  tissue  surrounding  the  adrenal  is  also 
infiltrated  with  lymphocytes. 

The  left  and  right  kidney  show  cloudy  swelling,  the  nuclei  of 
some  of  the  cells  being  distinctly  visible,  others  showing  an  entire 

Fig.  4. 


absence  of  nuclei.  The  protoplasm  is  distinctly  granular;  in  some 
tubules  only  granular  debris  is  present.  Large  areas  of  cellular 
infiltration  are  noticeable  between  the  tubules,  and  to  some  extent 
obliterating  them.  At  first  glance  one  might  think  it  was  an  area 
of  acute  infection,  but  upon  closer  examination  the  cells  are  found 
to  be  for  the  most  part  lymphocytes.  Together  with  these  is  a  large 
number  of  slightly  granular,  spindle-shaped  cells  which  resemble 
those  found  in  the  heart.  Besides  the  large  areas  of  cellular  infil- 
tration mentioned  above,  single  and  double  columns  of  lympho- 
cytes are  seen  between  the  collecting  tubules.  The  capsule  of  Bow- 
man is  also  infiltrated  with  lymphocytes. 

The  liver  shows  an  extensive  and  marked  cloudy  swelling  of  the 
parenchyma,  the  nuclei  being  for  the  most  part  entirely  obscured 
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or  very  faintly  outlined.  Between  the  columns  of  cells  throughout 
the  entire  organ  are  lymphocytes  which  encroach  to  such  a  marked 
degree  upon  the  liver  substance  that  a  certain  amount  is  destroyed. 
Small  and  large  aggregations  of  lymphocytes  are  seen  (irrespective 
of  those  between  the  cells),  some  circular  in  outline  and  others 
irregular,  which  correspond  to  leuka^mic  infarcts.  These  are  visible 
to  the  naked  eye.  There  is  a  slight  degree  of  fatty  infiltration 
present,  but  no  evidence  of  a  cirrhotic  process.  Under  a  higher 
magnification  the  liver  substance  appears  more  or  less  in  islands, 
and  together  with  the  lymphocytes  mentioned  quite  a  few  red  blood 
cells  are  seen  between  the  rows  of  liver  cells.  Histologically  the 
pancreas  is  comparatively  normal,  showing  only  a  few  lymphocytes 
around  the  bloodvessels. 


Fig.  5. 


Examination  of  the  intestine  shows  marked  lymphocytic  infil- 
tration between  the  crypts  of  Lieberkiihn  and  in  the  villi.  There 
is  no  evidence  of  ulceration,  but  the  enormous  number  of  lympho- 
cytes resembles  very  closely  areas  of  infection.  In  the  submucous 
and  muscular  coats  large  numbers  of  mast-cells  are  demonstrable, 
especially  in  the  former.  .  There  are  also  a  few  of  these  cells  seen 
in  the  villi.  The  bloodvessels  are  dilated  and  filled  with  lympho- 
cytes. 

The  peribronchial  and  mesenteric  glands  show  such  an  increased 
density  that  the  typical  arrangement  is  destroyed.  There  is  also 
a  certain  amount  of  pigmentation  present  in  the  former.  Few  mast- 
cells  are  demonstrable. 
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There  is  no  apparent  increase  in  the  elastica  in  any  of  the  organs 
examined. 

The  bone-marrow  of  the  ribs  is  extremely  pale  and  scant.  The 
cancellated  structure  is  distinctly  dry.  Spreads  made  from  the 
marrow  contain  lymphocytes  and  a  few  red  blood  cells,  the  latter 
mostly  in  islands.  An  occasional  myelocyte  and  hyaline  cell  are 
seen.  A  few  nucleated  red  cells  are  demonstrable,  some  exhibiting 
extrusion  of  the  nucleus. 

Spreads  made  from  the  heart's  blood,  spleen,  and  liver  show 
exactly  the  same  cellular  elements  as  those  from  the  bone-marrow. 

Some  granules  of  the  polynuclear  leukocytes  and  lymphocytes 
give  the  iodophilic  reaction. 

Fig.  6. 


Inoculations  were  made  from  the  bone-marrow,  liver,  spleen, 
kidney,  and  blood  upon  agar,  blood  serum,  blood-smeared  agar, 
and  acid  agar.  From  the  bone-marrow  and  blood  a  bacillus  which 
resembled  the  bacillus  coli  communis,  morphologically,  tinctorially, 
and  biologically,  was  obtained.  From  the  liver  no  growth  was 
demonstrable  at  the  end  of  twenty-one  days.  From  the  spleen  a 
diplococcus  (which  corresponded  morphologically  and  tinctorially 
to  the  diplococcus  of  Sternberg)  and  the  staphylococcus  pyogenes 
aureus  were  isolated.  From  the  kidney  the  bacillus  pyocyaneus 
and  staphylococcus  pyogenes  aureus  were  obtained. 

The  case  is  interesting  on  account  of  its  rarity  and  the  com- 
paratively short  duration  of  the  illness.  All  the  organs  examined 
except  the  pancreas  show  the  lymphocytic  infiltration  to  a  marked 
degree.     The  infiltration  of  the  peribronchial  glands  and  conse- 


600  ROSENBERGER:    acute    lymphatic   LEUKiEMIA. 

quent  enlargement  would,  no  doubt,  account  for  the  dyspnoea. 
The  bacterial  findings  apparently  indicate  an  agonal  infection. 
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EXPERIMENTAL  ARTHRITIS  AND  ENDOCARDITIS  PRO- 
DUCED BY  A  STREPTOCOCCUS  ISOLATED  FROM 
THE  BLOOD  OF  A  CASE  OF  RHEUMATISM, 
ENDOCARDITIS,  AND  CHOREA/ 
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PHT8ICIAN  TO  THE   ORTHOPEDIC  HOSPlTAIy  AND   INFIRMARY     FOR   NERVOUS     DISEASES   AND    TO 
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AND 

Warfield  T.  Longcope,  M.D., 

DIRECTOR  OF  THE   AYER   CLINICAL  LABORATORY,   PENNSYLVANIA  HOSPITAL. 

Although  rheumatic  fever  is  believed  by  many  to  be  an  acute 
infectious  disease,  the  specific  agent  concerned  in  its  causation  has 
been  widely  disputed,  and  even  at  present  few  authorities  are  agreed 
as  to  its  etiology.  The  symptomatology,  the  frequent  association 
with  endocarditis,  and  the  unique  character  of  the  disease  have 
always  suggested  that  rheumatic  fever  was  due  to  some  bacterial 
infection,  and,  therefore,  it  is  not  surprising  that  most  of  the  inves- 
tigations regarding  its  etiology  should  be  carried  out  with  this  thought 
in  mind.  The  results  of  many  of  the  earlier  studies  were  confusing 
and  often  contradictory,  but  certain  recent  investigations,  coming 
especially  from  Germany  and  England,  seem  to  throw  some  hght 
upon  the  problem. 

The  intimate  relationship  between  chorea  and  rheumatism,^  ard 
the  artificial  production  of  chorea  by  intravenous  inoculation  of  a 
diplococcus  from  a  case  of  rheumatism,  as  claimed  by  Beattie,  to  be 
referred  to  later,  makes  this  subject  doubly  interesting. 

In  much  of  the  earlier  work  done  by  Sahli,^  Singer,^  and  others 
cultures  from  the  blood,  urine,  and  joint  fluid  of  cases  of  rheumatic 
fever  frequently  yielded  not  one  but  several  types  of  bacteria. 
Among  these  staphylococci,  streptococci,  and  even  certain  bacilli 
belonging  to  the  colon  group  were  described.  Experimental 
inoculations  proved  the  virulence  of  these  bacteria,  but  arthritis  and 
endocarditis  could  scarcely  if  ever  be  reproduced.  Contradicting 
these  observations  were  the  results  reported  by  Chvostek,^  and 
Kraus,®  who  could  not  obtain  any  growth  of  bacteria  in  cultures 
from  the  blood,  joint  fluid,  or  urine.     In  1897  Achalme'  pubhshed 

1  Read  before  the  Association  of  American  Physicians,  Washington,  May  11, 1904. 

*  Lewis,  Seasonal  Relations  of  Chorea  and  Rheumatism,  The  American  Journal  or  thk 
Medical  Sciences,  September,  1892. 

»  Deut.  Arch.  f.  kiln.  Med.,  1892,  Bd.  li.  p.  451. 

«  Aet.  u.  Klinik  des  akuten  gelenk  rheumatismus,  1893,  Leipzig,  Verhandl.  des  XIX.  Cong.  f. 
"inner  Med.,  1901,  p.  441;  Wien.  klin.  Woch.,  1901,  No.  20. 
6  Wien.  klin.  Wochen.,  1895,  No.  26,  p.  469. 

•  Zeit.  f.  Heilkunde,  1896,  Bd.  xvii. 

'  Annal  de  I'Inst.  Pasteur,  1897,  p.  845 ;  Gaz.  m6d.  de  Paris,  1901,  No.  14,  p.  105. 
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an  account  of  his  work  with  a  spore-bearing  anaerobic  bacillus 
which  he  had  previously  described  in  1891.  This  organism  was 
cultivated  from  the  blood  of  cases  dying  of  acute  articular  rheu- 
matism. The  bacillus  grew  best  in  milk.  Inoculations  into  animals 
produced  spreading  hemorrhagic  phlegmons  and  general  septi- 
caemia. The  later  work  of  Menzer  and  others  goes  to  show,  how- 
ever, that  this  organism  may  be  obtained  from  the  bodies  of  cadavers 
or  even  from  milk  which  is  not  overcarefully  sterilized,  the  spores 
being  very  resistant  to  heat.  Walker  considers  that  this  organism 
is  bacillus  enteritidis  sporogenes. 

Wassermann,^  in  1899,  described  a  diplococcus  or  streptococcus 
which  he  obtained  in  cultures  from  the  heart's  blood  and  endo- 
cardial vegetations  of  a  child  dead  of  rheumatism,  endocarditis, 
and  chorea.  This  diplococcus  developed  in  the  ordinary  culture 
media  exactly  like  streptococcus  pyogenes,  but  produced  the  most 
remarkable  lesions  in  animals.  A  series  of  successive  intravenous 
inoculations  into  eighty  rabbits  showed  that  it  was  possible  to  set  up 
a  multiple  arthritis  which  rarely  proved  fatal.  The  joint  symp- 
toms occurred  with  great  regularity,  and  developed  only  after  an 
incubation  period  of  three  to  six  days.  Frequently  the  infection 
spread  from  one  joint  to  another.  Soon  these  results  were  con- 
firmed by  Triboulet,^  in  France,  who  was  able  to  produce  in  some 
of  his  rabbits  endocarditis,  pericarditis,  and  pleurisy.  Later, 
Menzer'  and  Meyer*  obtained  streptococci  from  the  throats  of 
patients  suffering  from  rheumatic  angina.  These  organisms  were 
characterized  principally  by  their  power  of  producing  multiple 
arthritis  in  rabbits.  The  joint  lesions  occurred  constantly,  and  were 
often  associated  with  a  vegetative  endocarditis.  Singer®  somewhat 
later  announced  that  the  streptococcus  which  he  had  previously 
described  was  identical  with  the  organism  obtained  by  these 
observers. 

In  England  the  extremely  severe  type  of  rheumatic  fever  has 
afforded  an  excellent  field  for  the  study  of  this  disease,  and  the 
results  obtained  by^English^observers  have,  perhaps,  been  more 
striking  than  those  reported  from  other  countries.  Poynton  and 
Paine,*  since  their  first  publication,  in  1900,  have  isolated  a  diplo- 
streptococcus  from  twenty-two  cases  of  rheumatic  fever.  The 
organism  was  obtained  occasionally  from  the  blood  before  death 
in  severe  cases,  but  usually  from  the  blood,  endocardial  vegetations, 

1  Berl.  klin.  Wochen.,  1899,  No.  29,  p.  638. 

2  Compt.-rend.  de  la  Soc.  de  Biolog.,  1898,  v.  p.  124 ;  Gaz.  des  hop.  des  Paris,  1902,  t.  Ixxv. 
p.  1439  ;  ibid.,  1903,  t.  Ixxvi.  p.  405. 

3  Aet.  des  akuten  Gelenkrheumatismus,  Berlin,  1902. 

<  Zeit.  f.  klin.  Med.,  1903,  Bd.  xlvi.  p.  311;  Verb,  des  XIX.  Cong.  f.  inn.  Med.,  1901,  p.  452; 
Verb,  des  Vereins  f.  inn.  Med.,  January  7,  1901. 

6  Loc.  cit. 

«  Lancet,  1900,  vol.  ii.  p.  861 ;  British  Medical  Journal,  1901,  vol.  ii.  p.  779 ;  Medical  Press 
and  Circular,  1903,  vol.  cxxvi.  p.  478. 
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and  complicating  lesions  after  death.  Intravenous  inoculation 
into  rabbits  was  followed  by  an  interesting  train  of  lesions.  Mono- 
arthritis and  polyarthritis  was  an  almost  constant  result,  while 
endocarditis,  pericarditis,  and  pleurisy  were  occasionally  encoun- 
tered. The  organism  could  be  cultivated  from  the  joints  and  endo- 
cardial growths  of  the  animals.  Among  other  lesions  subcutaneous 
fibroid  nodules  were  described  in  which  the  particular  diplococcus 
could  be  demonstrated.  Definite  chorea  could  never  be  reproduced 
in  any  of  the  animals.  Poynton  and  Paine  consider  that  this 
organism  is  identical  with  that  described  by  Wasserraann  and 
Triboulet,  and  believe  that  it  is  the  specific  cause  of  rheumatic 
fever.  Recently  Ainley  Walker^  and  Walker  and  Beaton^  have 
fully  confirmed  Poynton  and  Paine's  results.  They  were  able  to 
cultivate  a  diplococcus  from  fifteen  cases,  including  acute  rheu- 
matism, rheumatic  endocarditis,  pericarditis,  chorea,  and  endo- 
carditis. Intravenous  inoculations  into  animals  produced  mono- 
arthritis and  polyarthritis,  pericarditis,  endocarditis,  septictemia, 
and  death.  Beattie^  claims  to  have  produced  chorea  as  well  as 
endocarditis  and  arthritis  in  rabbits  inoculated  intravenously  with 
a  diplococcus  obtained  at  autopsy  from  the  knee-joint  of  a  case  of 
rheumatic  fever.  Finally,  Shaw*  has  made  a  comparative  study 
of  the  cocci  isolated  by  Wassermann,  Poynton  and  Paine,  and 
Walker.  He  finds  that  these  various  bacteria  produce  practically 
the  same  effects  when  inoculated  into  rabbits  and  monkeys,  and 
may  give  rise  to  endocarditis,  pericarditis,  myocarditis,  arthritis, 
pleurisy,  and  iritis. 

In  America  almost  no  work  had  been  done  on  this  subject.  Dana,^ 
in  1894,  found  diplococci  in  sections  of  the  meninges  of  a  child 
dead  of  chorea,  but  since  cultures  were  not  made  the  character  of 
this  organism  must  remain  in  doubt. 

The  recent  papers  of  Poynton  and  Paine,  Walker,  and  INIenzer 
deal  quite  extensively  with  the  literature  upon  the  subject.  In  view 
of  the  interesting  experiments  which  have  been  made  in  England 
and  Germany  it  was  thought  advisable  to  record  the  following  case 
of  rheumatism,  endocarditis,  and  chorea. 

M.  H.,  female,  aged  eight  years,  admitted  into  the  Orthopaedic 
Hospital  and  Infirmary  on  October  15,  1903,  under  the  care  of 
one  of  the  writers,  with  the  following  history  furnished  by  Dr.  W. 
T.  Skinner,  of  Glasgow,  Delaware: 

**  Toward  the  latter  part  of  August  or  early  part  of  September, 
1903,  the  child  was  taken  sick;  she  had  fever  and  was  confined  to 
bed  with  a  swollen  and  painful  ankle.     Under  salicylate  of  soda 

1  Practitioner,  1903,  vol.  Ixx.  p.  185. 

-  British  Medical  Journal,  1903,  vol.  i.  p.  237 ;  ibid.,  vol.  ii.  p.  659. 

3  Journal  of  Pathology  and  Bacteriology,  1904,  vol.  ix.  p.  272. 

*  Ibid.,  1903,  vol.  ix.  p.  158.  . 

^  The  American  Journal  op  the  Meiucai,  Sciences,  1894,  vol.  cvii.  p.  31. 
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the  child  rapidly  improved,  and  was  able  to  run  about  and  play. 
Although  she  had  relief  from  pain  and  swelling,  she  did  not  appear 
to  be  well,  and  was  languid.  She  was  given  quinine  in  tonic  doses, 
and  was  not  seen  again  until  toward  the  end  of  September,  when 
she  began  to  exhibit  choreic  movements,  which  were  particularly 
noticeable  in  her  hands,  feet,  and  face,  and  not  unilateral;  she  also 
now  complained  of  stiffness  and  soreness  of  the  wrists.  Three  days 
later,  September  29th,  the  movements  had  become  so  severe  that 
the  child  could  not  swallow,  and  the  sides  of  the  bed  had  to  be 
padded  to  prevent  her  injuring  herself  in  her  violent  movements." 

This  condition  continued  until  brought  to  the  Infirmary  on  Octo- 
ber 15th. 

Upon  admission,  at  5  p.m.,  after  a  journey  from  Delaware,  the 
child  was  perfectly  limp  and  with  but  very  slight  choreic  move- 
ments. She  was  unable  to  voluntarily  move  hand  or  foot,  and  the 
limbs  hung  as  if  paralyzed.  She  could  not  speak,  and  scarcely 
even  swallow.  The  temperature  was  not  taken,  but  the  child 
seemed  entirely  apyretic.  No  heart  murmurs  could  be  detected. 
Pulse  and  respiration  were  both  very  rapid,  and  the  latter  shallow. 
On  the  morning  of  the  16th  her  temperature  suddenly  rose  to  107°, 
and  the  choreic  movements  were  excessive  and  so  violent  as  to 
necessitate  the  padding  of  the  sides  of  the  crib.  Her  respirations 
were  76  per  minute,  and  her  pulse  was  138. 

Under  sponging  and  chloral  by  mouth  and  rectum  the  tempera- 
ture rapidly  fell,  becoming  101°  F.  by  the  morning  of  the  17th;  the 
movements  still,  however,  remained  severe.  Arsenic  was  first  admin- 
istered by  the  mouth  and  later  hypodermically.  No  cardiac  mur- 
murs could  be  heard  on  the  16th,  although  they  were  carefully 
sought  for,  but  on  the  morning  of  the  17th  a  soft  apex  systolic  mur- 
mur was  detected,  which  rapidly  increased  in  intensity  until  her 
death,  on  the  evening  of  the  17th,  with  a  second  rise  of  temperature 
to  106.5°.  A  blood  culture  was  made  on  the  afternoon  of  the  day 
of  her  death.  Although  the  greatest  care  was  taken,  the  constant 
agitation  was  beginning  to  cause  abrasions  of  elbows,  shoulder- 
blades,  hips,  and  heels.  No  examination  of  the  urine  was  made, 
as  none  could  be  collected  without  catheterization,  owing  to  the 
violent  movements.    No  autopsy  was  allowed. 

The  accompanying  chart  shows  the  course  of  the  fever. 

Cultures  were  made  from  the  median  basilic  vein  about  twelve 
hours  before  death.  Three  c.c.  of  blood  were  drawn  with  aseptic 
precautions  and  put  into  two  flasks,  one  containing  about  250  c.c. 
of  litmus  milk  and  the  other  about  250  c.c.  of  bouillon,  to  which 
10  c.c.  of  hydrocele  fluid  had  previously  been  added.  After  forty- 
eight  hours  the  milk  flask  showed  a  marked  acid  reaction.  The 
bouillon  flask  did  not  show  any  growths.  Cover-slips  from  the  milk 
flask  revealed  a  small  delicate  diplococcus  which  occasionally  formed 
chains  of  short  length.     The  organism  was  immediately  plated. 
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In  agar  plates  both  surface  and  deep  colonies  were  exactly  like 
those  of  streptococcus  pyogenes.  The  morphology  of  the  organism 
was  that  of  a  delicate  diplococcus  growing  often  in  long  chains  in 
fluid  media.  Gram's  stain  was  held,  provided  the  decolorization  in 
alcohol  did  not  last  more  than  two  to  three  minutes.  On  plain  agar 
slants  the  growth  was  exceedingly  delicate  and  sparse.  Separate 
tiny  gray  pinpoint  colonies  were  scattered  over  the  surface.  On 
hydrocele  agar  the  growth  was  somewhat  more  luxuriant,  while 
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the  condensation  water  showed  marked  clouding.  On  plain  agar 
the  cultures  died  within  a  week  or  ten  days,  but  on  hydrocele  agar 
slants  they  could  readily  be  kept  alive  for  two  to  three  weeks.  This 
medium  was,  therefore,  used  entirely  for  the  transplantation  of  the 
stock  cultures.  Milk  was  rapidly  acidified  and  often  clotted  after 
a  week's  growth.  In  bouillon  there  was  a  scant  growth  collected 
in  minute  granules  at  the  bottom  of  the  tube.  If,  however,  the 
reaction  was  alkaline  ( — 10  Eyre)  the  growth  was  heavier.  A  growth 
could  always  be  obtained  in  gelatin.    There  was  no  liquefaction. 
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On  October  22(1,  five  days  after  the  organism  had  been  isolated, 
two  rabbits  were  inoculated  intravenously  with  suspensions  made 
with  bouillon  from  a  twenty-four-hours'  growth  on  two  hydrocele 
agar  slants.  Rabbit  I.  received  2  c.c.  Rabbit  II.  received  1  c.a 
On  October  25th,  three  days  after  inoculation,  both  rabbits  seemed 
well. 

26^^.  Rabbit  I.  lies  quite  still  and  seems  sick.  When  disturbed 
it  moves  about  with  difficulty  and  appears  to  drag  right  hind  leg. 

November  l\th.  Rabbit  I.  has  remained  definitely  lame  in  left 
hind  leg.  Left  ankle-joint  is  swollen.  Hops  about  with  a  good 
deal  of  difficulty.  Rabbit  II.  has  also  been  quite  lame  in  hind  legs, 
but  has  apparently  recovered,  and  now  hops  about  with  moderate 
ease.  Rabbit  I.  killed.  At  autopsy  30  c.c.  of  cloudy  port-wiile 
colored  fluid  was  found  in  the  peritoneal  cavity.  Both  pleural 
cavities  contained  clear,  straw-colored  fluid.  The  spleen  was 
rather  large.  The  liver,  kidneys,  and  lungs  appeared  normal.  The 
heart  was  large  and  distended  with  blood.  The  walls  were  thin 
and  cavities  dilated.  The  muscle  was  quite  soft,  friable,  pale,  and 
mottled  with  yellow  patches.    All  the  valves  appeared  normal. 

The  right  ankle  was  about  the  size  of  a  large  cherry.  The  sur- 
rounding tissues  were  not  involved.  When  the  joint  was  opened  a 
thick  pultaceous  creamy  fluid  escaped,  but  was  mixed  with  some 
cloudy  ghitinous  fluid.  The  left  knee  was  slightly  swollen,  and 
when  incised  a  moderate  amount  of  thick,  semitranslucent,  glutin- 
ous fluid  escaped.  The  left  ankle  was  much  like  the  right,  except 
that  the  joint  was  not  so  much  swollen.  All  the  other  joints  ap- 
peared normal. 

Cover-slips  from  the  affected  joints  showed  a  few  leukocytes, 
stringy  mucoid  material,  phagocytic  epithelioid  cells,  and  many 
diplococci  usually  within  leukocytes.  The  diplococci  stained  well 
in  gentian  violet,  and  were  not  decolorized  by  Gram's  method. 
Cultures  were  made  on  hydrocele  agar  from  heart's  blood,  liver, 
spleen,  kidney,  peritoneal  cavity,  right  and  left  ankle,  and  right 
and  left  knee.  None  of  the  cultures  showed  any  growth  except 
those  from  the  right  and  left  ankles.  From  these  two  situations  a 
meagre  but  pure  growth  of  streptococci  was  obtained.  The  organ- 
ism on  subcultures  agreed  in  every  respect  with  the  streptococcus 
previously  described. 

A  third  rabbit  was  inoculated  with  the  organism  obtained  from 
the  right  ankle  of  Rabbit  I.  Three  c.c.  of  a  suspension  of  twenty- 
four-hours'  hydrocele  agar  culture  in  bouillon  were  injected  into  the 
ear  vein.  For  three  or  four  days  the  animal  appeared  perfectly 
well.  After  this  time  he  gradually  became  lame  in  the  hind  legs, 
and  eight  days  after  inoculation  the  left  knee  appeared  definitely 
swollen.  This  was  followed  by  involvement  of  the  right  ankle,  and 
later  by  slight  swelling  of  the  joints  of  the  forelegs.  The  animal 
rapidly  grew  much  worse,  and  finally  died  eleven  days  after  inocula- 
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tion.  At  autopsy  extensive  friable  vegetations  were  found  upon  the 
mitral  valve;  there  was  an  enlargement  of  the  spleen,  with  anaemic 
infarctions  of  both  that  organ  and  the  kidneys.  Both  ankles  were 
greatly  swollen  and  contained  pultaceous  material  and  sticky, 
glutinous  fluid.  There  was  a  varying  amount  of  involvement  of 
the  right  knee  and  hip,  left  knee,  right  wrist,  elbow,  and  shoulder, 
left  shoulder  and  left  wrist.  A  delicate  diplococcu^  was  found  in 
cover-slips  from  the  mitral  vegetations  in  enormous  numbers,  and 
from  the  heart's  blood  and  all  the  affected  joints.  The  organism 
was  grown  from  the  heart's  blood,  mitral  vegetations,  spleen,  liver, 
kidney,  right  ankle,  knee,  wrist  and  elbow,  and  left  wrist.  It  proved 
to  be  a  streptococcus  identical  with  the  one  obtained  from  Rabbit 
I.  and  from  the  original  blood  cultyre. 

A  fourth  rabbit  was  inoculated  in  the  same  way  as  the  others, 
with  2  c.cm.  of  culture.  About  six  days  after  inoculation  the  primary 
symptoms  of  lameness  and  difficulty  in  movements  developed. 
Although  the  rabbit  rapidly  grew  very  lame  and  appeared  quite  ill, 
no  definite  swelling  of  the  joints  could  be  made  out.  '  The  animal 
died  nine  days  after  inoculation.  At  autopsy  practically  every  joint 
in  the  body  showed  some  swelling  and  contained  a  moderate  amount 
of  thick,  glutinous  fluid.  None  of  the  joints  were  greatly  increased 
in  size,  but  some  showed  much  more  swelling  than  others. 

Cover-slips  from  the  right  and  left  ankles,  right  shoulder,  right 
and  left  elbow,  and  left  wrist  showed  varying  numbers  of  poly- 
morphonuclear leukocytes  and  epithelial  cells,  but  always  quanti- 
ties of  diplococci,  usually  within  cells.  Cultures  were  made  on 
hydrocele  agar  from  the  heart's  blood,  right  and  left  ankle,  and 
left  wrist,  and  on  plain  agar  slants  from  the  liver.  Colonies  devel- 
oped only  on  the  tubes  from  the  joints.  The  cultures  from  heart's 
blood,  spleen,  and  liver  showed  no  growth. 

Finally,  a  fifth  rabbit  was  inoculated  intravenously  in  exactly 
the  same  manner  as  the  others,  with  1  c.c.  of  a  twenty-four  hours' 
hydrocele  agar  culture.  The  rabbit  did  not  appear  definitely  ill 
for  nine  days,  but  by  this  time  it  was  hopping  about  with  difiiculty, 
seemed  ill,  and  preferred  to  crouch  in  a  corner  of  the  cage.  On 
December  12th  the  animal  appeared  generally  in  better  condition, 
but  was  still  lame,  and  definite  swelling  of  the  left  ankle-joint  could 
be  made  out.  After  twenty-five  days  both  ankles  had  become 
swollen,  though  the  animal  seemed  generally  better.  The  animal 
was  killed  on  the  twenty-fifth  day  after  inoculation. 

The  peritoneal,  pleural,  and  pericardial  cavities  were  normal. 
The  heart,  spleen,  liver,  and  kidneys  did  not  show  any  marked 
pathological  change.  On  the  right  ankle  the  Achilles  bursa  was 
found  to  be  swollen  to  about  the  size  of  a  cherry,  while  there  was 
slight  increase  in  the  size  of  the  ankle  itself.  The  left  ankle  was 
very  extensively  swollen.  All  the  joints  were  normal  except  the 
right  wrist.    Although  this  joint  itself  was  not  swollen,  over  one  of 
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the  extensor  tendons  there  was  a  firm,  rounded  nodule  about  the 
size  of  a  grape  seed.  On  section  a  minute  central  soft  point  was  seen. 
Cover-slips  from  this  soft  material  showed  a  few  leukocytes  and  epi- 
thelial cells,  while  here  and  there  diplococci  were  occasionally  found. 

The  organism  was  only  recovered  from  the  right  ankle-joint. 

A  microscopic  study  of  the  organs  from  the  four  rabbits  revealed 
the  following  conditions: 

The  heart  muscle  showed  moderate  grades  of  fatty  degeneration, 
with  swelling  and  parenchymatous  degeneration  of  muscle  fibres. 
In  Rabbit  III.,  which  died  of  acute  endocarditis,  there  were  accu- 
mulations of  small  round  cells  and  areas  of  polymorphonuclear 
leukocytic  infiltration. 

In  one  case  there  were  areas  of  focal  necroses  in  the  liver.  In 
the  spleen  and  kidney  of  Rabbit  III.  definite  ansemic  infarctions 
were  seen,  while  in  the  latter  organ  many  of  the  small  vessels  and 
glomerular  capillaries  were  plugged  with  masses  of  diplococci. 

The  synovial  membrane  from  the  joints,  showing  various  degrees 
of  involvement,  presented  marked  pathological  alterations. 

In  the  earlier  stages  there  was  extreme  oedema,  congestion,  and 
slight  infiltration  of  polymorphonuclear  leukocytes  and  small  round 
cells.  In  the  latter  stages  the  cellular  infiltration  was  more  intense, 
and  the  fixed  connective  cells  showed  active  proliferation.  Epithe- 
lioid cells  and  small  round  cells  were  very  numerous.  The  surface 
of  the  membrane  was  covered  with  polymorphonuclear  leukocytes 
and  granular  debris.  In  one  section  many  of  the  vessels  of  the 
synovial  membrane  were  completely  occluded  by  thrombi  com- 
posed of  fibrin,  red  blood  corpuscles,  and  leukocytes. 

Great  numbers  of  diplococci  could  readily  be  demonstrated  in 
sections  stained  by  the  Weigert-Gram  method. 

To  sum  up,  we  have  a  streptococcus  isolated  before  death  from 
the  blood  of  a  case  of  chorea,  endocarditis,  and  rheumatism.  This 
streptococcus  is  moderately  virulent  for  rabbits  when  injected  intra- 
venously, and  gives  rise  with  the  greatest  constancy  to  a  multiple 
arthritis  which  is  rarely  fatal,  unless,  as  in  one  case,  it  is  complicated 
by  an  acute  vegetative  endocarditis.  The  onset  of  the  joint  symp- 
toms is  only  noticeable  after  a  more  or  less  definite  incubation 
period  of  four  to  nine  days.  Before  this  time  the  animals  appear 
perfectly  well.  The  joint  involvement  usually  starts  with  swelling 
and  tenderness  in  the  ankles.  Probably  there  is  pain,  too,  for  the 
rabbits  move  but  little  and  limp  when  made  to  hop  about.  The 
infection  may  remain  localized  or  spread  to  practically  all  the  joints 
in  the  body.  Small  swellings  may  also  develop  upon  the  muscle 
tendons.  The  streptococcus  can  be  recovered  with  great  regularity 
from  all  the  affected  joints. 

The  organism,  from  its  morphological  and  biological  properties, 
could  not  with  any  certainty  be  differentiated  from  the  usual  varie- 
ties of  streptococcus  pyogenes. 
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Walker  has  emphasized  the  fact  that  the  "micrococcus  rheu- 
maticiis"  grows  readily  in  filtered  cultures  of  streptococci  from 
sources  other  than  rheumatic  fever.  Marmorek  believes  that  by  this 
procedure  various  closely  allied  species  of  bacteria  may  be  separated. 

We  found  that  the  particular  streptococcus  under  observation 
grew  fairly  well  in  filtered  twenty-four-hours*  bouillon  cultures  of 
streptococci  from  several  sources,  but  occasionally  it  happened  that 
streptococci  from  the  blood  of  puerperal  septicaemia  or  other  sources 
gave  the  same  result.  This  particular  biological  test  was,  there- 
fore, thought  unreliable.  The  interesting  fact  was  pointed  out  by 
Walker^  that  the  micrococcus  rheumaticus  when  grown  in  alkaline 
bouillon  is  capable  of  producing  large  quantities  of  formic  acid, 
whereas  other  streptococci  form  very  small  amounts  of  this  acid. 
In  this  connection  the  same  author  has  found  that  formic  acid  is 
present  in  the  urine  of  patients  suffering  from  rheumatic  fever. 
When  our  organism  was  grown  in  bouillon  ( — 10  Eyre)  for  six  to 
eight  days,  and  subsequently  distilled  with  sulphuric  acid,  formic 
acid  could  be  demonstrated  in  the  distillate. 

But  in  spite  of  these  minor  variations  the  fundamental  resemblance 
culturally  is  very  close  between  streptococci  isolated  from  the  blood 
or  lesions  of  rheumatic  fever  patients  and  streptococci  from  other 
sources.  On  the  other  hand,  the  results  of  animal  experiments 
seem  to  bring  out  possible  differences. 

The  streptococci  that  have  so  far  been  described  in  rheumatic 
fever  show  a  remarkably  constant  and  uniform  predilection  for  the 
joints,  heart  valves,  and  serous  membranes  of  the  animals  into 
which  they  are  injected.  Wassermann^  produced  joint  lesions  in 
eighty  consecutive  rabbits.  Meyer^  has  found  fungating  and  vege- 
tative endocarditis  in  a  surprisingly  large  number  of  animals  after 
intravenous  inoculation  of  streptococci  obtained  from  the  throat 
in  rheumatic  angina,  while  Poynton  and  Paine,*  as  well  as 
Walker,^  have  observed  monoarthritis  and  polyarthritis,  endocar- 
ditis, pericarditis,  and  pleurisy  in  their  animals.  In  our  own  cases 
the  mode  of  onset,  the  joint  lesions  themselves,  and  the  endocarditis 
were  most  striking.  In  every  instance  the  lesions  show  such  little 
variation  and  are  so  constant  that  they  must  attract  attention.  It  is 
also  worthy  of  note  that,  though  the  organism  be  passed  through 
several  animals,  the  virulence  is  little  altered. 

Experiments  regarding  the  pathogenicity  for  animals  of  strepto- 
cocci from  sources  other  than  rheumatic  fever  are  not  very  numer- 
ous. This  portion  of  the  question  we  were,  unfortunately, 
unable  to  investigate  owing  to  the  difficulty  in^securing  the  large 
number  of  rabbits  which  would  be  necessary  for  such  work. 
Meyer  found  that  with  attenuated  cultures  of  certain  streptococci 

1  Loc.  cit.  2  Loc.  cit.  »  Loc.  cit. 

*  Loc.  cit.  5_Loc.  cit. 
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joint  lesions  could  be  produced  in  animals.  This  result  was,  how- 
ever, not  constant.  With  small  doses  the  joints  became  swollen, 
and  later  went  on  to  suppuration,  the  condition  finally  ending  in 
death.  With  large  doses  a  septicaemia,  sometimes  attended  with 
joint  symptoms,  was  observed.  Glaser^  has  also  observed  multiple 
arthritis  in  rabbits  following  intravenous  injections  of  various  strains 
of  streptococci.  Under  ordinary  circumstances  intravenous  inocu- 
lations of  the  lower  animals  with  virulent  streptococci  give  rise  to 
a  rapidly  fatal  septicaemia,  but  if  cultures  of  attenuated  cocci  are 
injected  either  a  monoarthritis  or  polyarthritis  may  follow.  The 
latter  result  is  variable. 

A  spontaneous  endocarditis  following  intravenous  inoculations 
of  streptococci  is  perhaps  even  rarer  than  arthritis.  Weichsel- 
baum,^  in  a  series  of  experiments,  found  it  necessary  to  injure  the 
heart  valves  before  vegetations  could  be  obtained,  and  although 
Pasquale^  was  able  to  produce  subcutaneous  abscesses,  general 
septicaemia,  hemorrhagic  infarctions  of  the  lung,  phlegmonous 
(fidema,  and  hydropericardium  in  thirty-eight  rabbits  after  sub- 
cutaneous and  intravenous  injections  of  streptococci  from  many 
different  sources,  he  does  not  mention  the  occurrence  of  either 
arthritis  or  endocarditis.  Widal  and  Bezancon^  obtained  a  strep- 
tococcus from  the  mouth  which  gave  rise  to  acute  endocarditis  in 
a  rabbit  after  subcutaneous  inoculations.  In  ninety-five  experi- 
ments made  with  other  streptococci  this  result  was  not  again  met 
with. 

One  noticeable  feature  of  all  these  observations  is  the  variation 
which  many  of  these  organisms  show  in  their  virulence  for  men 
and  animals.  Streptococci  which  produce  fatal  septicaemia  in 
human  beings  may  show  very  slight  virulence  for  animals,  while 
organisms  grown  from  local  abscesses  may  be  rapidly  fatal  for 
animals. 

In  view  of  the  fact  that  streptococci  isolated  from  sources  other 
than  the  blood  or  complicating  lesions  from  cases  of  rheumatic 
fever  do,  under  certain  circumstances,  produce  arthritis  and  endo- 
carditis in  animals  when  injected  intravenously,  it  is  surprising  that 
the  English  observers,  particularly,  have  made  so  few  experiments 
to  control  their  work.  This  side  of  the  question  needs  to  be  thor- 
oughly investigated  before  definite  conclusions  can  be  drawn  as  to 
•the  specificity  of  the  streptococcus  described  as  the  cause  of  rheu- 
matic fever.  Indeed,  several  observers,  among  others  Menzer,^ 
believe  that  rheumatic  fever  is  caused  not  by  a  specific  coccus,  but 
by  many  varieties  of  streptococcus. 

Most  observers  are  agreed  that  it  is  impossible  to  obtain  a  growth 
of  bacteria  either  from  the  blood  or  joint  fluids  of  cases  of  rheumatic 

1  Verhandl.  des  XIX.  Cong.  f.  inn.  Med.,  1901,  p.  471. 

•^  Ziegler's  Beitrage,1889,  Bd.  Iv.  s  ibid.,  1893,  Bd.  xii.  p.  433. 

*  Le  semaine  m6d.,  1894,  p.  195.  6  Loc  cit. 
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fever  which  recover.  PhilUp^  has  recently  reported  such  a  series 
of  negative  results,  and  in  the  cases  of  rheumatic  fever  reported 
from  the  Johns  Hopkins  Hospital  by  McCrae^  cultures  from  the 
blood  and  joint  fluids  never  gave  a  growth  of  streptococci.  Except 
in  the  fatal  case  reported  we  have  had  the  same  experience  at  the 
Pennsylvania  Hospital.  One  must  not  overlook,  therefore,  the 
possibility  of  a  streptococcus  infection  supervening  as  a  terminal 
event  in  the  fatal  cases  of  rheumatic  fever.  Under  these  circum- 
stances the  contlition  might  be  similar  to  that  which  one  finds  in 
scarlet  fever  and  variola. 

Summary.  In  a  fatal  case  of  rheumatism,  endocarditis,  and 
chorea  a  streptococcus  was  isolated  from  the  blood  before  death. 
This  organism  did  not  differ  materially  from  the  common  varieties 
of  streptococcus  pyogenes  in  cultural  properties,  but  produced  very 
characteristic  lesions  in  rabbits  when  injected  intravenously.  Such 
inoculations  were  always  followed  after  a  few  days'  incubation 
period  by  a  multiple  arthritis  which  usually  started  in  the  ankles. 
In  one  rabbit  extensive  vegetations  were  found  on  the  mitral  valve, 
while  typical  infarctions  were  seen  in  the  spleen  and  kidney. 

We  believe  that  this  streptococcus  is  the  same  as  that  described 
by  Wassermann,  Meyer,  Poynton  and  Paine,  and  Walker,  and 
considered  at  least  by  the  last  three  observers  to  be  the  specific 
cause  of  rheumatic  fever. 


OPERATIONS  FOR  PRIMARY  CARCINOMA  OF  THE 

IJVER. 

report  of  a  case  with  freedom  from  recurrence  at  end  of 

SIXTEEN   months.' 

By  Leonard  Freeman,  M.D., 

OF   DENVER,    COL. 

Primary  carcinoma  of  the  liver  is  a  rare  affection,  Hansemann 
finding  it  but  six  times  among  258  hepatic  tumors  reported  from 
the  Berlin  Pathological  Institute  from  1880  to  1889;  while  Eggel 
computes,  from  various  sources,  that  it  occurs  about  once  in  every 
2000  autopsies.  In  800  operations  upon  the  liver,  Kehr  encoun- 
tered but  one  operable  cancer. 

It  is  either  nodular  or  diffuse  (carcinomatous  cirrhosis),  the 
former  variety  being  much  more  common  than  the  latter.     The 


1  Deutsch.  Arch.  f.  klin.  Med.,  1903,  Bd.  Ixxvl.  p.  150. 

*  American  Medicine,  August  8, 1903. 

«  Read  before  the  American  Surgical  Association,  St.  Louis,  June  16, 1904. 
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nodules  may  be  single  or  multiple,  large  or  small.  According  to 
most  observers,  primary  carcinoma  is  more  apt  to  exist  as  a  single 
nodule,  although  there  is  difference  of  opinion  on  this  point. 

The  single  primary  nodule  is  alone  amenable  to  surgical  treat- 
ment. It  may  occur  in  any  portion  of  the  liver,  but  is  usually  found 
near  the  inferior  border  of  the  right  lobe.  It  is  generally  met  with 
during  the  "cancer  age,"  but  may  be  seen  in  younger  individuals, 
a  number  of  cases  having  been  reported  in  patients  under  twenty 
years.  It  may  arise  from  the  endothelial  lining  of  the  bile-ducts 
or  from  the  hepatic  cells  themselves,  the  latter  origin  being  demon- 
strated by  the  secretion  of  bile  in  metastatic  nodules.  Metastases 
are  common.  There  is  almost  always  more  or  less  coexisting  cir- 
rhosis of  the  liver.  Whether  the  cancer  arises  from  the  cirrhosis 
or  the  cirrhosis  from  the  cancer  is  still  a  disputed  question. 

There  is  a  very  close  relation  between  tubular  adenomata  and 
primary  carcinomata.  They  often  co-exist  in  the  same  tumor; 
and  where  a  numbr  of  nodules  are  present,  some  may  be  adenomata 
and  others  carcinomata,  while  others  are  in  a  stage  of  transition. 
Some  writers,  such  as  Terrier  and  Auvray,  class  the  adenomata 
as  adenocarcinomata,  their  malignancy  being  indicated  by  the 
metastases  which  frequently  take  place. 

The  only  hope  for  permanent  cure  of  primary  carcinoma  lies  in 
early  operation;  but  the  diagnosis  at  this  time  is  extremely  difficult, 
owing  to  the  small  size  of  the  tumor  and  the  frequent  insignificance 
or  even  total  absence  of  symptoms.  Generally,  when  the  tumor 
is  large  enough  to  be  felt  from  without,  or  when  icterus  or  ascites 
has  appeared,  it  is  too  late  for  an  operation  to  be  of  service,  except 
for  purposes  of  palliation. 

Statistics  are  difficult  to  obtain,  especially  with  the  limited  litera- 
ture at  the  writer's  command.  In  1901  Terrier  and  Auvray  col- 
lected 52  operations  for  hepatic  tumors.  Of  these  9  were  primary 
carcinomata  and  1  secondary.  Ten  of  the  52  cases  died,  19|  per 
cent.  Local  or  general  recurrence  has  been  the  rule,  but  there  are 
some  exceptions  which  afford  encouragement  for  further  efforts. 
For  instance,  one  case  (Schrader)  was  well  at  the  end  of  seven 
years,  and  another  (Terrier)  at  the  end  of  five  months.  A  favorable 
case  reported  by  Liicke,  in  1890,  however,  was  probably  a  gumma 
(Kehr)  and  should  not  be  considered  in  this  connection. 

Methods  op  Operating.  There  are  two  principal  methods 
of  operating,  both  of  which  have  numerous  advocates:  one  in 
which  the  stump  of  the  liver  is  sunk  in  the  peritoneal  cavity,  and 
the  other  in  which  it  is  fastened  in  the  wound,  thus  rendering  it 
extraperitoneal,  as  was  formerly  done  in  hysterectomy.  Owing  to 
recent  improvements  in  technique,  the  former  procedure  is  as 
free  from  danger  of  hemorrhage  as  the  latter,  and  is  certainly 
preferable  from  the  standpoint  of  asepsis  and  rapid  and  satisfactory 
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convalescence.  In  addition,  there  are  ca^es  in  which  the  liver  can- 
not be  mobiUzed  sufficiently  to  permit  of  secure  extraperitoneal 
fixation,  even  by  attaching  it  to  the  peritoneum  alone — the  "funnel 
method"  of  Riedel. 

In  case  the  extraperitoneal  method  is  adopted,  however,  there 
are  three  ways  of  proceeding: 

1.  The  operation  may  be  done  in  two  stages.  In  the  first,  the 
portion  of  liver  containing  the  tumor  is  sutured  into  the  abdominal 
wound,  where  it  is  permitted  to  remain  until  firm  adhesions  occur; 
and  in  the  second  the  tumor  is  removed.  This  suggestion  of  Till- 
manns,  it  may  be  remarked,  has  not  been  generally  adopted. 

2.  The  fiver  may  be  fastened  in  the  wound  by  sutures,  or  possibly 
by  needles  passed  through  its  substance,  and  surrounded  by  an 
elastic  figature,  which  remains  until  gangrene  appears,  when  the 
dead  part,  including  the  tumor,  is  cut  away  (Liicke,  Terrillon). 
It  would  seem,  however,  that  the  danger  of  sepsis  during  this  time 
must  be  considerable,  to  say  nothing  of  other  objectionable  features. 

3.  After  securing  the  liver  in  the  incision,  the  tumor  may  be 
excised  at  once. 

Incision.  No  special  form  is  indicated.  It  can  be  vertical  or 
transverse,  along  the  costal  margin,  or  curved  according  to  Bevan; 
but  it  should  be  so  situated  as  to  expose  the  tumor  to  the  best 
advantage  and  afford  plenty  of  room.  It  may  occasionally  be 
necessary  to  resect  the  cartilages  of  the  eighth  to  the  eleventh  ribs 
(Lannelongue),  or  even  to  turn  up  a  flap  from  the  chest  wall 
(Micheli),  or  mobilize  the  liver  by  dividing  the  ligaments  which 
suspend  it  (Langenbuch). 

HcBmostasis.  After  exposing  the  tumor  the  remainder  of  the 
operation  consists  practically  in  the  control  of  hemorrhage,  the 
actual  excision  of  the  growth  usually  presenting  no  serious  diflfi- 
culties.  The  fear  of  uncontrollable  bleeding  has  greatly  retarded 
the  advancement  of  hepatic  surgery,  and  it  is  only  within  the  last 
few  years  that  methods  have  been  devised  which  have  inspired  a 
reasonable  amount  of  confidence. 

Experience  has  shown  that  no  matter  what  precautioijs  have 
been  adopted,  it  is  wise  to  reinforce  them  with  ample  gauze  pack- 
ing, especially  when  the  cut  surface  of  the  liver  is  replaced  within 
the  abdomen.  Failure  to  do  this  has  led  to  disaster  from  delayed 
hemorrhage. 

Numerous  suggestions  have  been  made  regarding  the  control  of 
bleeding  during  the  operation  and  subsequently.  No  one  of  them 
is  entirely  satisfactory,  but  several  are  sufficiently  so  to  justify 
their  use.     The  principal  methods  are  as  follows: 

(a)  Temporary  Haemostasis.  1.  Constriction  of  an  entire  lobe 
of  the  liver  by  an  elastic  ligature.  This  is  particularly  applicable 
to  a  movable  left  lobe,  although  Israel  has  succeeded  in  applying 
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it  in  a  single  instance  to  the  right  lobe  during  the  removal  of  a 
sarcoma  in  a  child. 

2.  Digital  compression  furnished  by  assistants.  This  can  be 
resorted  to  in  favorable  cases  only — where  the  tumor  is  peduncu- 
lated or  fairly  well  isolated  near  the  border  of  the  liver. 

3.  Provisional  ligature  of  the  vessels  in  the  hepaticoduodenal 
ligament.  This  was  suggested  by  Langenbuch,  but  I  am  not  aware 
that  it  has  been  employed  by  others. 

4.  Parenchymatous  injections  of  adrenalin  chloride  (Gualdrini). 
If  this  has  any  appreciable  eifect,  it  can  be  upon  the  smallest  vessels 
only,  and  therefore  its  value  seems  questionable. 

(b)  Permanent  Hoemostasis.  1.  The  liver  may  be  sutured  into 
an  incision  parallel  to  the  costal  margin  in  such  a  manner  that 
the  edges  of  the  wound  exert  sufficient  pressure  to  check  bleeding 
(Chapot-Prevost).  This  is  perhaps  best  accomplished  by  means  of 
several  mattress  sutures  passing  through  the  tissues  at  the  border 
of  the  ribs,  deeply  through  the  liver,  and  out  through  the  abdominal 
wall  below.  They  are  then  returned  in  reverse  order  and  tied  over 
compresses  at  their  points  of  insertion  (Fig.  1). 

Fig.  1. 


2.  Sutures  of  heavy  silk  may  be  inserted  through  the  abdominal 
parietes,  passed  under  the  bleeding  points  in  the  liver,  brought 
out  again,  and  tied  on  the  surface  of  the  skin  (Ullmann). 

3.  The  actual  cautery.  This  has  often  proved  unreliable  and 
should  not  be  trusted  to  alone,  although  it  may  be  valuable  in 
checking  mere  oozing. 

4.  Cauterization  with  steam  at  70°  C.  (Caponago),  or  heated 
air  (Abramowitsch).  Although  both  these  methods  have  been 
highly  spoken  of,  they  are  probably  no  more  effective  than  the 
actual  cautery  and  not  nearly  so  convenient.  They  are  not  fre- 
quently employed. 

5.  Compression  by  gauze  is  very  valuable  as  an  adjunct  to  other 
procedures,  and  should  always  be  resorted  to.  In  order  to  hold  the 
gauze  securely  in  place  it  may  be  advisable  to  fasten  it  with  sutures 
(Hochenegg),  or  even  to  sew  it  between  the  edges  of  an  incision. 
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6.  Immediate  suture  of  an  incised  wound  is  ideal,  but  seldom 
practicable. 

7.  In  order  to  prevent  ligatures  from  tearing  through  the  friable 
substance  of  the  liver,  an  accident  much  feared  before  the  experi- 
ments of  Kurznezow  and  Pensky,  Delbet  strung  upon  filaments 
of  catgut  a  number  of  hollow  sections  of  decalcified  rabbit  bones, 
while  Segale  recommended  tubes  of  ivory  or  ebony,  and  Cecherelli 
and  Bionchi  plates  of  whalebone.  These  ingenious  devices  are, 
however,  inferior  to  others  which  are  less  complicated  and  trouble- 
some. 

8.  The  use  of  permanent  forceps  or  clamps  is  often  of  great 
service. 

9.  The  elastic  ligature,  especially  in  pedunculated  tumors,  has 
had  many  adherents.  It  is  generally  used  extraperitoneally, 
although  not  necessarily  so.     If  the  pedicle  is  large  the  ligature 


Fig.  2. 


The  continuous  lines  represent  a  continuous  double  thread  passed  backward  and  forward 
through  the  liver  by  means  of  a  blunt  needle,  so  as  to  form  a  series  of  loops.  By  dividing  the 
loops,  separate  ligatures  are  obtained,  which  are  tied  as  indicated  by  the  dotted  lines.  (Terrier 
and  Auvray.) 


may  require  tightening  from  time  to  time  (Liicke),  and  care  must 
be  used  to  prevent  too  rapid  cutting  of  the  tissues. 

10.  It  has  been  suggested  that  bleeding  may  be  checked  by 
stitching  omentum  over  the  raw  surface.  Although  this  may  occa- 
sionally be  of  some  service,  it  can  have  no  extended  applicability 
on  account  of  its  unreliability  and  the  amount  of  time  consumed. 

11.  A  method  which  has  attracted  much  attention  was  pre- 
sented by  Kurznezow  and  Pensky  in  1886  (Fig.  2),  and  modified  by 
Auvray  in  1897  (Fig.  3).  It  depends  upon  the  principle  that  when 
a  ligature  is  tied  tightly  about  a  section  of  liver,  not  too  large,  the 
parenchyma  gives  way,  but  the  contained    vessels  are  gathered 
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into  a  bundle  and  held  firmly  (Fig,  4),  The  procedure  is  cer- 
tainly effective  when  properly  carried  out;  but  it  requires  time 
and  care,  and  the  somewhat  elaborate  technique  is  usually  forgotten 
when  needed,  which  is  apt  to  be  unexpectedly. 


Fig.  3. 


Terrier  and  Auvray. 


12.  The  liver  substance  surrounding  the  tumor  may  be  easily 
ligated  with  narrow  strips  of  gauze  pulled  through  with  long,  blunt 
forceps,  as  suggested  by  W.  Miiller,  who  treated  the  stump,  how- 
ever, extraperitoneally.  The  writer's  method  of  employing  these 
strips  intraperitoneally  is  detailed  in  the  report  of  his  case. 


Fig.  4, 


I 


Terrier  and  Auvray. 


13.  In  some  instances,  either  alone  or  in  connection  with  other 
procedures,  the  hepatic  vessels  may  be  seized  with  forceps,  pulled 
out  from  the  cut  surface,  and  easily  ligated.  Experiments  have 
shown  that  they  will  stand  a  traction  equal  to  750  or  even  850  gr. 

Report  of  Case.  A  well-developed,  muscular,  locomotive 
engineer,  aged  twenty-seven  years,  had  been  annoyed  for  a  year 
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or  more  by  heaviness  and  moderate  pain  in  the  region  of  the  gall- 
bladder, with  occasional  exacerbations  accompanied  by  slight 
jaundice  and  marked  indigestion.  Examination  revealed  a  hard, 
irregular  tumor,  apparently  about  the  size  of  a  walnut,  although 
the  patient  stated  that  it  sometimes  became  larger  and  more  tender. 
It  occupied  the  position  of  the  gall-bladder  and  moved  up  and 
down  with  respiration.  A  diagnosis  was  made  of  a  gall-bladder 
tightly  filled  with  stones,  although  this  was  done  with  reservation, 
because  of  the  mildness  of  the  symptoms  in  spite  of  the  size,  irregu- 
larity, and  hardness  of  the  tumor. 

Operation  (January  20,  1903).  A  longitudinal  incision  through 
the  right  rectus  revealed  a  hard,  nodular  tumor  of  the  left  lobe  of 
the  liver,  just  to  the  left  of  the  notch.  It  was  the  size  of  a  large  fist, 
buried  almost  completely  in  the  substance  of  the  organ,  and  without 


Fig.  5. 


a  pedicle.  The  greater  part  of  the  growth  lay  beneath  the  free 
hepatic  border,  so  that  a  small  portion  only  could  be  felt  by  abdomi- 
nal palpation.  There  were  extensive  omental  adhesions,  but  no 
enlarged  glands,  and  the  remainder  of  the  liver  was  free  from 
involvement  as  far  as  could  be  detected.  The  gall-bladder  was 
normal. 

After  enlarging  the  incision  it  was  decided  to  isolate  the  tumor 
by  means  of  ligatures  formed  from  narrow,  folded  strips  of  gauze, 
such  as  are  found  in  every  operating-room.  The  liver  was  per- 
forated with  long,  blunt  forceps  and  the  strips  pulled  through — 
at  first  two  strips,  and  then,  through  each  successive  hole,  an  end 
of  the  previous  strip  together  with  a  fresh  one.  A  series  of  loops 
were  thus  obtained,  each  one  enclosing  a  considerable  amount 
of  tissue  (Fig.  5).  These  were  slowly  and  forcibly  tightened  and 
tied,  thus  effectually  compressing  the  liver,  but  not  cutting  it  as  do 
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ordinary  sutures.  Hemorrhage  from  the  perforations  was  prevented 
by  the  presence  of  the  gauze. 

The  tumor  was  then  removed  by  cutting  through  normal  Hver 
tissue  with  a  scalpel,  no  bleeding  following  the  section  except  from 
a  single  vessel  not  included  in  the  ligatures.  After  sinking  the 
stump  in  the  abdomen  it  was  packed  around  with  gauze,  the  ends 
of  which,  together  with  the  ends  of  the  strips,  being  brought  out 
through  the  partially  open  wound. 

The  progress  of  the  case  was  uneventful  except  in  one  respect — 
the  removal  of  the  gauze  ligatures.  The  knots  being  buried  deeply 
in  the  wound,  they  could  not  be  untied  or  even  cut  with  certainty. 
After  some  difficulty  several  strips  were  finally  extracted;  but  the 
others  resisted  all  efforts  until  bands  of  rubber  were  attached  to 
them  so  as  to  exert  constant  traction,  when  they  came  out  promptly 
and  easily  and  without  pain.  At  another  time  I  should  be  inclined 
not  to  tie  the  strips,  but  merely  draw  them  tight  and  clamp  them 
with  forceps,  or  tie  them  with  catgut,  thus  admitting  of  compara- 
tively easy  extraction;  but  in  case  a  strip  should  stick,  elastic  trac- 
tion could  still  be  employed. 

The  patient  left  the  hospital  in  about  six  weeks,  completely 
recovered.  On  May  18,  1904,  about  sixteen  months  after  the 
operation,  he  was  perfectly  well,  with  no  signs  of  recurrence,  no 
disturbance  of  any  kind,  and  doing  regular  work  on  his  engine. 


pathological   report    (dr.    J.    a.    wilder,    of  DENVER), 

Gross  Af'pearance.  The  free  surface  of  the  specimen  is  irregu- 
larly nodular  in  appearance,  the  nodules  being  smooth,  rounded, 
and  elevated,  and  merging  into  each  other. 

On  section  the  tissue  which  forms  the  greater  part  of  the  speci- 
men cuts  with  considerable  resistance,  being  very  tough  and 
fibrous,  and  light  in  color,  in  marked  contrast  to  the  liver  tissue 
proper.  In  several  places  a  sharp  line  of  demarcation  can  be  seen 
between  the  neoplasm  and  the  liver  substance. 

Microscopic  Examination.  Specimens  hardened  in  formalin 
and  alcohol,  embedded  in  celloidin,  and  stained  with  the  usual 
stains.  Sections  were  made  from  blocks  taken  from  the  periphery 
of  the  neoplasm  and  from  its  central  part,  as  well  as  from  blocks 
including  both  liver  tissue  and  neoplasm.  Sections  from  the  periph- 
eral portion  consist  of  a  well-marked  stroma  of  dense  connective 
tissue  which  forms  irregular  alveoli  in  which  the  cellular  material, 
which  is  of  .  the  glandular  epithelial  type,  is  compactly  arranged. 
In  some  places  the  cells  are  so  arranged  as  to  give  "the  appearance 
of  atypical  and  irregular  gland  tubules,  the  cells  approaching  the 
columnar  type  and  being  arranged  in  several  layers.     No  basement 
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membrane  can  be  seen.  In  most  fields  the  alveolar  arrangement 
with  the  cells  completely  filling  the  spaces  is  most  conspicuous.  In 
some  places  the  cells  are  arranged  in  long  columns  which  are  sur- 
rounded by  the  connective  tissue.  The  cells  are  large  and  have  large 
round  or  spheroidal  nuclei  that  take  the  stain  with  moderate  intensity 
and  contain  distinct  nucleoli.  The  cytoplasm  is  present  in  con- 
siderable amount,  its  periphery  in  some  of  the  cells  being  distinctly 
outlined,  but  in  the  majority  indistinctly,  the  cell  bodies  appearing 
to  have  coalesced. 

The  majority  of  the  cells  that  can  be  accurately  measured  are 
from  16  microns  to  22  microns  in  diameter,  their  nuclei  measuring 
from  7  to  12  microns.  Sections  from  the  blocks  in  which  both 
liver  tissue  and  neoplasm  were  included  show  a  broad  band  of  con- 
nective tissue  between  the  two,  which  has  been  infiltrated  in  various 
places  by  the  tumor  cells.  The  liver  cells  differ  very  materially 
from  those  of  the  neoplasm  in  general  appearance,  staining  reac- 
tion, arrangement,  and  regularity.  They  show  a  moderate  amount 
of  parenchymatous  degeneration.  The  stroma  is  abundant  and 
consists  chiefly  of  adult  fibres  of  connective  tissue,  giving  the  pic- 
ture of  scirrhus  in  many  places.  In  some  parts  the  stroma  is  infil- 
trated by  collections  of  lymphoid  cells.  The  vascular  supply  is 
rather  poor,  but  a  few  vessels  with  well-developed  walls  are  present 
in  the  connective  tissue.  The  stroma  contains  also  a  few  appar- 
ently normal  bile-ducts.  An  effort  at  encapsulation  by  dense  con- 
nective tissue  appears  to  have  been  made  at  the  periphery  of  the 
nodules,  but  this  tissue  had  been  infiltrated  in  many  places  by  the 
epithelial  cells.  The  distinctly  adenomatous  appearance  of  the 
growth  in  some  places  and  the  characteristics  of  the  epithelium 
present  are  suggestive  of  the  possible  origin  of  the  neoplasm  from 
the  bile-ducts. 

Histological  Diagnosis.     Adenocarcinoma. 


THE  SHAPE  OF  THE  CHEST  IN  HEALTH  AND  IN 
PULMONARY  TUBERCULOSIS. 

By  Lawrason  Brown,  M.D., 

AND 

E.  G.  Pope, 

ADIRONDACK  COTTAGE    SANITARIUM,   SARANAC   LAKE,    N.    T. 

Introduction.  Since  the  time  of  Hippocrates  the  shape  of  the 
human  chest  and  its  changes  in  disease  have  been  often  discussed. 
On  account  of  the  widespread  prevalence  of  pulmonary  tubercu- 
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losis  the  attention  of  many  observers  in  all  ages  has  been  drawn  to 
the  disease,  and  much  has  been  written  about  the  shape  of  the  chest 
in  pulmonary  tuberculosis.  Hippocrates  described  a  type  of  chest 
in  pulmonary  tuberculosis  which  is  smaller  than  the  normal  chest, 
but  has  the  same  general  outline.  The  scapulae  do  not  lie  flat  on 
the  posterior  wall,  and  this  projection  has  given  the  name  alar  to  this 
type  of  chest.  Galen  has  added  that  the  chest  is  narrow  and  shallow, 
and  Gee^  states  that  the  anteroposterior  diameter  is  especially 
small,  "but  the  diminution  in  capacity  presented  by  the  alar  chest 
does  not  necessitate  any  great  change  in  the  outline  which  a  hori- 
zontal plane  of  the  thorax  naturally  presents."  Dr.  Gee  then 
describes  a  second  form  of  chest  frequently  occurring  in  pulmonary 
tuberculosis,  the  flat  chest,  which  has  its  anteroposterior  diameter 
lessened.  These  views  have  been  generally  accepted  (Osler,^ 
Musser,'  Fraenkel,*  Steel,*  etc.)  without  further  investigation,  and 
where  any  authority  is  mentioned  reference  is  generally  made  to 
Gee. 

In  1897  Dr.  Woods  Hutchinson  called  in  question  these  generally 
accepted  views  and  stated  that  the  flat  chest  of  phthisis  was  only 
apparent,  not  real.  A  series  of  measurements  was  instituted  at  the 
Adirondack  Cottage  Sanitarium  in  1901,  with  a  view  to  throwing 
additional  light  on  the  question.  It  was  thought  too  that  any 
physical  characteristic  should  be  reduced  to  a  basis  of  measure- 
ments, and  entire  reliance  should  not  be  placed  on  the  judgment 
of  the  eye. 

Hutchinson's  Theory.  In  the  Journal  of  the  American  Medical 
Association,  September  11,  1897,  Dr.  Hutchinson  first  published  the 
result  of  his  chest  measurements.  He  further  elaborated  his  views 
in  his  book  {Studies  in  Human  and  Comparative  Pathology),  and 
again  in  1903  (May  2)  wrote  in  the  Journal  of  the  American  Medical 
Association  an  article,  "Is  the  Consumptive  Chest  Flat?"  He  com- 
pares all  chests  by  means  of  the  "chest  index,"  which  is  defined  as 
the  ratio  of  the  anteroposterior  diameter  to  the  transverse  diameter. 
He  takes  for  his  normal  type  the  results  obtained  from  the  Yale 
anthropometric  table  compiled  from  the  measures  of  2300  students 
by  Dr.  Jay  W.  Seaver  and  50  measurements  made  by  himself  on 
soldiers  at  Fort  Porter.  His  tuberculous  type  is  based  on  measures 
from  350  cases,  mainly  from  various  hospitals  (Brompton,  etc.)  and 
in  advanced  stages  of  the  disease,  collected  by  various  medical  men 
as  well  as  by  himself. 

He  concludes  from  these  measures  that: 

"1.  The  typical  tuberculous  chest  is  round  instead  of  flat  and  has 
an  average  index  of  about  80,  nearly  ten  degrees  above  the  normal 
(70). 

"2.  This  type  of  chest  precedes  the  disease. 

"3.  It  is  an  abnormal  persistence  of  the  fetal,  infantile,  and  child 
type  of  chest. 
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"4.  Any  chest  more  than  eighteen  years  of  age  that  shows  an 
index  of  80  or  higher  should  be  regarded  as  abnormal  and  as  render- 
ing its  possessor  more  than  usually  liable  to  tuberculosis. 

"5.  The  occurrence  of  such  a  chest  in  any  person  over  eighteen 
years  of  age  suspected  of  tuberculosis  raises  a  strong  probability  of 
the  disease. 

"  6.  The  chests  of  growing  boys  and  girls  should  be  systematically 
measured  at  stated  intervals,  and  whenever  the  index  is  found  dis- 
tinctly higher  than  the  normal  for  their  age  active  measures  should 
be  taken  to  remedy  the  defect. 

"7.  All  those  sports  and  exercises  which  involve  wide-swinging 
use  and  play  of  the  arm,  chest,  shoulder  group  of  muscles,  such  as 
tree  climbing,  swinging  from  ladders,  from  rings,  from  bars,  ball 
throwing,  spear  hurling,  tennis,  swimming,  will  tend  to  correct  this 
defect  and  flatten  the  chest  down  to  its  proper  index." 

The  Index  of  the  Normal  Chest.  In  order  to  discuss  any 
variation,  it  is  of  the  utmost  importance  to  settle  definitely  if  possible 
upon  a  normal.  Almost  at  the  beginning  of  this  inquiry  it  was  felt 
that  before  conclusions  could  be  safely  drawn  it  was  necessary  to 
have  further  data  in  regard  to  the  normal  adult  chest.  Information 
as  to  the  absolute  measures  at  various  ages,  the  effect  of  age  and 
development  on  the  index  after  childhood,  the  range  of  index  in 
normal  individuals,  etc.,  were  of  fundamental  importance.  That 
the  average  index  of  the  soldiers  who  were  older  men  and  under 
special  physical  training  was  higher  than  that  of  the  Yale  students 
seemed  worthy  of  attention.  A  comparison  of  chest  measures  in 
patients  emaciated  from  causes  other  than  pulmonary  disease  seemed 
also  desirable.  The  question  of  the  female  chest,  which  Dr.  Hutch- 
inson thought  had  normally  a  higher  index  than  the  male,  had  also 
to  be  investigated.  After  searching  in  various  directions  with  very 
little  result,  Dr.  D.  A.  Sargent,  of  the  Hemenway  Gymnasium,  at 
Harvard,  kindly  offered  to  take  a  series  of  measurements,  and  later 
forwarded  the  measures  of  540  males  and  180  females.  An  anthro- 
pometric table,  compiled  by  Annie  L.  Barr,  Director  of  the  Women's 
Gymnasium,  University  of  Nebraska,  was  also  obtained.  Certain 
measurements  quoted  by  Musser  and  Gee,  notably  those  of  Otis,  of 
Boston,  have  been  used.  Dr.  Stroud,  of  Tufts  College,  has  been  so 
kind  as  to  send  measurements  of  102  of  his  college  students.  The 
anthropometric  table  of  2300  Yale  students,  compiled  by  Dr.  Seaver, 
has  also  been  used  in  estimating  the  normal. 

The  Yale  table,  from  which  Dr.  Hutchinson  draws  his  normal, 
differs  markedly  from  the  other  sources  of  information.  The  50 
soldiers  which  he  measured  at  Fort  Porter  give  an  index  of  73.9, 
and  two  other  short  series  (where  numbers  are  not  stated)  give  71.5 
and  72.6,  respectively.  While  the  individual  measures  for  the  Yale 
cases  are  not  obtainable,  yet  it  is  highly  probable  that  the  average 
index  would  not  differ  materially  from  the  index  obtained  by  using 
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the  normal  diameters  (69.3).  The  measures  of  540  Harvard  students 
(males)  indicate  an  average  index  of  77.5.  In  a  series  of  measures 
taken  by  Dr.  E.  O.  Otis,  1250  of  the  depth  of  the  chest  and  400  of 
the  breadth  of  the  chest,  the  index  resulting  from  the  averages  was 
75.8,  agreeing  very  closely  with  Dr.  Sargent's.  Several  measure- 
ments given  by  Gee  would  indicate  a  normal  index  of  74  or  75. 
Dr.  Stroud's  measures  taken  at  Tufts  College  have  an  average 
index  of  68.2. 

Taking  the  series  of  fetal,  infantile,  and  child  indices  as  given  by 
Dr.  Hutchinson,  it  is  found  that  the  change  during  the  first  few 
years  is  large,  but  rapidly  decreases  as  age  advances.  This  fact  has 
long  been  recognized.  If  a  curve  is  plotted,  it  is  found  that,  taking 
Dr.  Sargent's  or  Dr.  Otis'  figures  at  the  mean  age  (about  twenty 
years),  the  indices  of  77  and  76  form  a  consistent  continuation,  but 
the  index  from  Dr.  Seaver's  Yale  measurements  cause  a  sharp  bend 
in  the  curve.  However,  combining  the  Yale,  Harvard,  Otis,  and 
Fort  Porter  measures,  a  normal  index  of  73.2  is  obtained. 

The  index  of  the  normal  female  chest  is  stated  by  Dr.  Hutchinson 
to  be  higher  than  that  of  the  male.  The  average  index  of  the  female 
student  at  the  University  of  Nebraska  from  Miss  Barr's  measures 
is  67.7.  From  180  female  cases  measured  by  Dr.  Sargent,  the 
average  index  was  70.  From  this  it  seems  that  the  female  chest 
index  is  lower  than  the  male — i.  e.,  the  female  chest  is  flatter  than 
the  male. 

Method  of  Taking  Measurements,  After  the  collection  of 
these  various  data  it  was  found  that  the  measures  were  not  all  taken 
under  exactly  the  same  conditions,  and  that  allowance  would  have 
to  be  made  for  this.  Hutchinson's  measurements  were  made  at  the 
level  of  the  nipples  or  of  the  middle  of  the  fourth  intercostal  space 
at  the  post-expiratory  pause.  Sargent's  were  made  at  the  level  of  the 
nipples  after  a  natural  inspiration,  and  Seaver's  at  the  same  level 
"in  ordinary  quiet  position  without  forced  inspiration,"  while  Otis 
recorded  his  presumably  at  the  same  level  at  repose  and  on  inflation. 
To  estimate  what  allowance  should  be  made  for  the  variations 
caused  by  these  differences  in  obtaining  the  measurements,  25  cases 
at  the  Adirondack  Cottage  Sanitarium  were  measured.  It  is  fully 
recognized  that  the  respiratory  movements  in  these  cases  may  be 
slightly  less  than  in  the  healthy,  but  still  some  guidance  can  be 
obtained  from  them.  The  average  difference  in  the  anteropos- 
terior diameters  taken  after  quiet  inspiration  and  expiration  was 
0.42  cm.,  that  of  the  transverse  0.52  cm.,  amounting  in  each  case  to 
about  2  per  cent,  of  the  absolute  measures.  It  was  early  recognized 
that  the  level  of  the  nipples  varied  considerably,  and  it  was  thought 
better  to  select  some  bony  prominence  as  a  guide.  Hutchinson  used, 
in  some  cases,  the  middle  of  the  fourth  interspace,  but  on  account  of 
confusion  in  estimating  this  point  (Hutchinson  did  not  state  whether 
he  took  the  level  at  the  sternal  border  or  in  the  nipple  line),  it  was 
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thought  better  to  select  the  level  of  the  fourth  costal  cartilage.  To 
determine  what  variations  might  occur  from  measurements  taken 
at  these  different  points,  25  cases  at  the  Adirondack  Cottage  Sani- 
tarium were  measured.  Measurements  of  the  anteroposterior  and 
transverse  diameters  were  taken  at  the  level  of  the  juncture  of  the 
fourth  costal  cartilage  and  the  sternum  and  at  the  level  of  the 
nipples.  It  was  found  that  these  two  levels  varied  considerably, 
depending  upon  the  obliquity  of  the  costal  cartilages  and  the  ribs. 
The  difference  in  level  ranged  from  1.5  to  5.5  cm.,  and  averaged 
3.4  cm.  The  transverse  diameter  varied  very  little,  the  average 
difference,  an  increase  at  the  nipple  level,  being  less  than  1  per  cent. 
(0.8  per  cent.).  The  anteroposterior  diameter,  however,  varied 
considerably  over  3  per  cent.  (3.6  per  cent.),  being  deeper  at  the 
nipple  level.  This  change  in  relative  measurements  caused  a  change 
in  the  index  of  about  3  per  cent.,  or  two  degrees — i.  e.,  from 
69.4  at  the  level  of  the  fourth  costal  cartilage  to  71.4  at  the  level  of 
the  nipples.  From  these  observations,  especially  from  the  difficulty 
in  obtaining  the  transverse  diameter  at  the  level  of  the  fourth  costal 
cartilage,  it  is  best  to  select  the  junction  of  the  fifth  costal  cartilage 
with  the  sternum  as  the  level  on  which  to  take  the  diameters  of  the 
chest.  The  post-expiratory  pause  seems  to  be  the  best  time  in  which 
to  take  the  measurements. 

This  experience  brings  into  prominence  the  desirability  of  greater 
uniformity  in  the  method  of  taking  anthropometrical  measures,  so 
that  the  data  collected  by  different  observers  may  be  compared  or 
combined,  and  so  that  the  collectors  of  any  such  measures  in  the 
future  naay  know  what  is  the  best  method  of  procedure. 

Statistical  Methods.  In  any  investigation  depending  largely 
on  the  analysis  and  comparison  of  series  of  measurements,  the  choice 
of  the  statistical  methods  to  be  employed  is  of  great  importance. 
The  use  of  the  average  or  arithmetical  mean  to  represent  a  series 
oftens  leads  to  serious  error,  and  is  only  appropriate  under  certain 
well-defined  conditions : 

1.  The  series  must  be  homogeneous  in  regard  to  any  character- 
istics which  might  affect  the  result.  A  familiar  illustration  of  error 
arising  from  neglect  of  this  condition  is  furnished  by  a  comparison 
of  the  general  death  rates  of  two  cities  in  which  the  age  distribution 
of  the  population  is  very  different.  While  the  death  rates  for  each 
age  may  be  the  same  in  both  places,  yet  the  general  total  death  rates 
may  vary  widely,  owing  to  the  population  of  one  city  consisting 
mainly  of  those  in  the  prime  of  life,  while  the  other  contains  a  much 
larger  population  of  children  and  aged  persons,  among  whom  the 
mortality  is  much  higher. 

2.  Variations  from  the  normal  must  be,  a  'priori,  equally  probable 
in  either  direction;  in  other  words,  the  law  of  variation  must  be  the 
binomial  or  exponental  law.  Many  of  the  measurements  of  the 
human  body  do  not  fulfil  this  condition,  as  has  been  repeatedly 
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pointed  out.  Further  evidence  of  this  is  furnished  in  the  study  of 
the  chest  measurements,  which  follow.  Even  when  both  the  fore- 
going conditions  are  fulfilled,  the  average  may  not  satisfactorily 
represent  the  tendency  of  the  series,  and  is  by  itself  of  little  value 
for  making  comparisons,  as  it  in  no  way  indicates  the  degree  of 
divergence  from  the  mean,  which  is  in  general  one  of  the  most 
important  characteristics  of  a  group  of  measurements. 

Of  the  two  most  fruitful  methods,  one  consists  in  arranging  the 
measures  forming  the  series  in  the  order  of  their  respective  magni- 
tudes, showing  the  number  of  cases  at  each  magnitude  or  in  the 
interval  between  a  set  of  equidistant  magnitudes.  The  magnitude 
or  interval  under  which  the  greatest  number  of  cases  occurs  is  then 
taken  as  the  normal.  When  the  above  results  are  plotted  on  squared 
paper,  the  magnitudes  or  intervals  being  the  abscissae,  and  the 
numbers  of  cases  the  ordinates,  the  resulting  curve  gives  a  graphic 
representation  of  the  series  in  a  very  convenient  and  suggestive 
form.  When  a  series  is  homogeneous  and  not  subject  to  any  influence 
rendering  variation  in  one  direction  more  probable  than  in  the 
other,  a  symmetrical  curve  approximating  to  the  type  of  the  proba- 
bility curve  is  obtained.  Any  variation  from  this  type  demands  care- 
ful consideration.  When  a  series  is  small  and  gives  a  very  irregular 
curve,  it  is  often  advantageous  to  group  several  consecutive  magni- 
tudes together,  and  thus  secure  a  more  regular  progression,  taking 
care,  however,  that  in  so  doing  no  essential  characteristic  of  the 
series  is  lost.  The  other  method  referred  to  is  that  due  to  Galton, 
and  is  known  as  the  percentile  method.  This  consists  in  arranging 
all  the  measures  in  the  order  of  their  magnitude  and  taking  the 
central  value  as  the  normal,  arranging  the  other  values  in  accord- 
ance with  the  percentage  of  the  total  cases  which  exceed  or  fall 
short  of  them. 

The  degree  of  confidence  which  obtained  results  should  warrant 
is  often  hard  to  determine.  In  general  the  weight  of  an  average  is 
proportional  to  the  square  root  of  the  number  of  measures  of  which 
it  is  the  mean — e.  g.,  a  series  of  400  cases  has  only  twice  the  value 
of  a  series  of  100.  When,  however,  several  independent  series  give 
the  same  result,  the  reliance  warranted  is  greater  than  that  called 
for  by  the  same  total  number  of  cases  all  belonging  to  one  series. 
The  average  gives  sometimes  undue  weight  to  a  few  abnormal  cases 
and  to  errors,  and  the  other  two  methods  are  far  superior  in  this 
respect.  The  "frequency"  method  is  generally  preferable  where 
it  is  desired  to  present  the  results  of  a  series  in  a  form  giving  the 
greatest  amount  of  information  in  the  smallest  space.  When  the 
frequencies  are  given,  the  average  and  percentiles  can  easily  be  cal- 
culated; where  only  the  average  is  given,  even  with  a  statement  of 
the  average  deviation  or  error,  neither  the  frequencies  nor  the  per- 
centiles can  be  gotten;  and  where  the  percentiles  only  are  given  the 
calculation  of  the  average  and  the  frequencies  is  not  possible.    The 
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graphical  method  of  presenting  the  frequencies  is,  perhaps,  the  most 
satisfactory  way  of  all.  "  When  there  is  some  degree  of  asymmetry, " 
writes  Prof.  Venn,  of  Cambridge,  "it  is  the  maximum  ordinate  which 
would  have  to  be  considered  as  a  mean  to  the  exclusion  of  the  others, 
for  no  appeal  to  an  arithmetical  average  would  guide  us  to  this  point, 
which,  however,  is  to  be  regarded,  if  any  can  be  so  regarded,  as 
marking  out  the  position  of  the  ultimate  type."* 

The  Effect  of  Age,  Growth,  and  Development  on  the 
Shape  of  the  Chest.  After  growth  in  height  has  practically  ceased, 
the  development  of  the  body  in  other  ways  still  continues.  The  data 
for  discussing  this  question  are,  however,  very  few.  The  Adiron- 
dack Cottage  Sanitarium  cases  being  underdeveloped  and  diseased, 
cannot  be  used  as  a  certain  guide,  and  the  measurements  of  college 
men  and  women  are  very  few  beyond  twenty-two  years  of  age.  The 
50  measurements  of  soldiers  collected  by  Dr.  Hutchinson  commence 
at  twenty-one,  and,  to  a  certain  extent,  supply  the  want,  though,  as 
these  men  are  constantly  undergoing  special  training,  too  much 
weight  cannot  be  given  to  inferences  derived  from  them.  However, 
taking  all  the  series  together,  it  seems  safe  to  conclude  that  develop- 
ment in  both  diameters  of  the  chest  continues  much  longer  than 
increase  in  total  height. 

The  increases  in  the  diameters  from  birth  to  manhood  are,  as 
stated  before,  not  proportionate,  the  transverse  increasing  more 
rapidly  than  the  anteroposterior  diameter.  This  tendency  of  a 
decrease  of  index  appears  to  continue  up  to  a  certain  period  (eighteen 
to  twenty-four  years),  and  then  a  change  occurs,  resulting  in  a  ten- 
dency of  an  increase  of  the  index.  The  definite  cause  of  this  increase 
of  index  has  not  been  determined.  Gee  has  noted  that  in  advanced 
years  there  is  some  tendency  for  the  chest  to  revert  to  the  configura- 
tion of  childhood.  In  every  series  of  measurements  available  this 
tendency  is  shown.  The  Harvard  measurements  show  the  early 
decrease  and  later  increase  of  the  chest  index  with  age  (sixteen  to 
eighteen  years,  index  78.3;  nineteen  years,  76.3;  twenty  years,  77.3; 
twenty-one  years,  76.6;  twenty-three  years  and  over,  79.6).  While 
in  the  tuberculous  cases  no  doubt  other  factors  may  occur,  still  the 
tendency  is  very  striking. 

Comparisons  of  Various  Series  of  Measures.  The  various 
series  of  measurements  have  been  represented  graphically  and  some 
shown  in  the  accompanying  diagrams,  but  each  measurement  is 
considered  separately.  It  has  been  thought  best  to  treat  separately 
the  measurements  obtained  in  cases  of  pulmonary  tuberculosis  from 
those  obtained  in  normal  chests. 

Table  I.  shows  the  average  (absolute)  changes  in  the  various 
measures  concurrent  with  age  and  development.  The  tuberculous 
cases  follow  the  same  law. 

*  Logic  of  Chance,  p.  455. 
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Table  I. — Variation  of  chest  measurements  for  age  and  sex. 


Sex. 

Ages. 

Cases. 

Antero- 
posterior 
diameter. 

Trans- 
verse 
diameter. 

Index. 

Length. 

Male 

Female 

16-17-18 
19 
20 

21-22 
23  &  over 

16-17 

18 

19 

20  &  over 

131 
113 
104 
117 

75 

34 
73 
49 
24 

20.16 
20.40 
20.87 
20.60 
20.93 

17.45 
17.57 
17.81 
17.79 

25.77 
26.77 
26.75 
26.67 
26.45 

24.72 
24.95 
24.66 
25.10 

78.3 
76.3 
77.3 
76.6 
79.6 

70.6 
68.0 
72.2 
71.1 

33.14 
32.96 
33.25 
33  21 
34.05 

29.98 
30.51 
31.47 
31.59 

The  Shape  of  the  Chest  in  Health.  The  Anteroposterior 
Diameter  in  Males.  The  Fort  Porter  maximum  is  most  marked  at 
20.5  cm.,*  the  Harvard  at  20  cm.,f  and  the  Tufts  at  18  cm.  (See 
Chart  I.) 

Chart  I. 
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*  The  Fort  Porter  cases  were  measured  by  Dr.  Woods  Hutchinson. 

t  It  should  be  recalled  that  the  Harvard  measures  are  taken  at  the  post-inspiratory  and  not 
post-expiratory  pause,  causing  a  difference  of  about  balf  a  centimetre. 
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The  Transverse  Diameter  in  Males.  The  Tufts  maximum  is 
28  cm. ;  the  Harvard,  26  cm. ;  the  Fort  Porter,  26.5  cm. ;  and  the  Yale 
mean  is  27  cm.  The  Fort  Porter  cases  show  a  tendency  toward  a 
submaximum  at  28.5  cm.  In  each  series  there  is  a  less  strongly 
marked  normal  transverse  diameter  than  in  the  case  of  the  normal 
anteroposterior  diameter.  This  would  in  all  probability  indicate 
that  there  is  in  general  a  greater  variation  in  the  transverse  diameter 
than  in  the  anteroposterior.    (See  Chart  I.) 

Chest  Index  in  Males.  The  variations  in  the  frequency  of  the 
chest  index  average  is  striking:  Harvard,  79;  Fort  Porter,  73;  and 
Tufts,  66  and  69.  (See  Chart  II.)  The  ratio  of  the  means  at  Yale 
is  69. 

Chakt  II. 
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The  Length  of  the  Chest  in  Males.  The  length  of  the  chest  has  a 
comparatively  wide  range,  between  33  and  36  cm.,  and  no  well- 
defined  maximum. 

The  Anteroposterior  and  Transverse  Diameter  in  the  Female.  For 
the  anteroposterior  diameter  the  Sargent  measures  have  a  maximum 
at  17  cm.  For  the  transverse  diameter  the  Sargent  maximum  is  at 
24.5  cm. 

The  Chest  Index  in  the  Female.  The  tendency  of  the  chest  index 
seems  to  be  lower  than  in  the  case  of  males.  (See  Chart  II.)    The 
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Sargent  cases  have  a  maximum  at  68.    The  ratio  of  the  means  of  the 
University  of  Nebraska  is  68. 

Length  of  the  Chest  in  Females.  The  Sargent  data  show  that  the 
range  of  length  is  about  3  cm.  less  than  in  the  male. 

The  Shape  op  the  Chest  in  Pulmonary  Tuberculosis.  Few 
measurements  of  the  chest  in  pulmonary  tuberculosis  taken  pre- 
vious to  this  time  have  been  found  of  value  for  this  study,  as  they 
do  not  include  the  diameters.  It  is  well  always  to  bear  in  mind  that 
individuals  with  apparently  normally  shaped  chests  may  be  liable 
to  pulmonary  tuberculosis — i.  e.,  chest  configuration  renders  no  one 
immune.  "My  examination  of  some  6000  nude  chests,"  says 
Alison,®  "at  the  Consumption  Hospital  (Brompton)  has  established 
several  facts  in  connection  with  this  subject.  The  first  is  this :  Com- 
paratively few  greatly  distorted  chests  are  seen  among  phthisical 
patients;  I  believe  not  more  in  proportion  than  are  found  in  persons 
not  suffering  from  phthisis.  I  have  met  the  greatly  distorted  chest, 
the  greatly  gibbous  back  and  sternum  of  rachitis  in  not  more  than 
some  six  persons  suffering  at  the  same  time  from  decided  phthisis ; 
while  among  this  number  of  6000  I  have  seen  this  distorted  chest 
in  at  least  some  dozen  suffering  from  dyspnoea  and  bronchitis.*  The 
finest  specimens  of  the  human  thorax  I  have  constantly  seen  asso- 
ciated with  tubercular  disease  of  the  lung,  and  I  believe  that  persons 
having  this  development  are  not  materially  less  liable  to  phthisis 
than  others."  The  experience  at  the  Adirondack  Cottage  Sani- 
tarium fully  confirms  this.  Alison,  however,  goes  on  to  say  that  the 
flat  chest,  which  has  been  held  to  predispose  to  pulmonary  tubercu- 
losis, is  the  consequence  of  it,  and  the  departure  from  the  healthy  or 
normal  form  may  prove,  especially  where  the  acoustic  signs  are 
deficient,  "an  aid  of  some  value  and  deserving  of  some  reliance." 
In  other  words,  careful  inspection  of  the  chest  in  pulmonary  disease 
is  of  great  value  in  many  early  cases. 

Adirondack  Cottage  Sanitarium  Data.  Chest  measurements  have 
been  taken  at  the  Adirondack  Cottage  Sanitarium  on  and  off  for  a 
number  of  years,  but  until  February,  1901,  the  measurements  were 
not  taken  in  sufficient  detail  and  exactness  to  be  of  much  value. 
From  time  to  time  measurements  of  various  parts  have  been  added, 
until  at  present  the  following  measurements  are  taken  in  all  cases 
on  admission  and  discharge  (height  on  admission  only) :  Height, 
girth  of  chest  at  level  of  the  fourthf  costal  cartilage  on  quiet  breath- 
ing, forced  inspiration  and  forced  expiration,  length  of  chest,  diam- 
eters of  chest  in  a  horizontal  plane  during  post-expiratory  pause 
(anteroposterior  diameter,  sternum  to  tip  of  spinous  process;  trans- 
verse diameter,  over  ribs,  not  in  interspaces)  at  the  level  of  the  fourth 

*  This  was  written  before  the  discovery  of  the  tubercle  bacilli. 

t  Since  these  measurements  were  taken  the  level  of  the  juncture  of  the  fifth  costal  cartilage 
and  sternum  is  used. 
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costal  cartilage  and  at  the  tip  of  the  ensiform  cartilage;  the  antero- 
posterior diameter  at  the  top  of  the  sternum,  breadth  of  nipples, 
diagonal  diameter  in  a  horizontal  plane  from  the  vertebral  spine  to 
the  right  and  left  nipples. 

In  this  investigation  the  diameters  at  the  level  of  the  fourth  costal 
cartilage,  the  length  of  the  chest  in  the  midclavicular  line  parallel  to 
the  midline  and  the  expansion  (the  difference  at  the  fourth  costal 
cartilage  between  the  girth  on  quiet  and  forced  inspiration),  and  the 
respiratory  movement  (the  difference  at  the  same  level  between 
forced  expiration  and  forced  inspiration)  are  the  only  measures 
considered.  In  considering  change  in  the  shape  of  the  chest  the 
diameters  afford  a  means  of  comparison  more  accurate  than  the  cir- 
cumferences, on  account  of  the  increase  of  adipose  tissue.  It  may  be 
added  that  the  patients  at  the  Adirondack  Cottage  Sanitarium  are 
drawn  from  all  classes  of  society,  from  varied  races,  and  from  all 
parts  of  the  continent,  so  that  they  are  fairly  representative  of  the 
general  public  and  not  merely  of  a  class  or  section. 

The  Diameters,  Length,  and  Index  of  the  Chest  in  Males.  The 
maximum  of  the  anteroposterior  diameter  of  the  Adirondack  Cot- 
tage Sanitarium  cases  is  most  marked  at  18  cm.  (See  Chart  I.)  The 
normal  anteroposterior  diameter  may  be  stated  to  be  about  20.5  cm. 
When  divided  into  stages  the  maximum  of  the  cases  at  the  Adiron- 
dack Cottage  Sanitarium  are: 

Incipient 19  to  20  cm. 

Advanced 18  cm. 

Far  advanced 18  cm. 

The  advanced  cases  have  a  marked  submaximum  at  20  cm. 

The  transverse  diameters  show  a  maximum  at  25  cm.  in  the 
Adirondack  Cottage  Sanitarium  cases,  and  at  24  cm.  in  the  Bromp- 
ton  cases.  The  Adirondack  Cottage  Sanitarium  cases  treated  as 
before  give: 

Incipient 27  cm. 

Advanced 25  cm. 

Far  advanced No  definite  maximum. 

The  normal  transverse  diameter  is  about  28  cm. 

The  normal  chest  index  may  be  said  to  range  between  72  and  75. 
The  index  of  the  Brompton  cases  was  80,  that  of  the  Adirondack 
Cottage  Sanitarium  cases  72.  (See  Chart  II.)  On  separating  the 
Adirondack  Cottage  Sanitarium  cases  as  before,  we  get: 

Incipient 69  and  72  cm. 

Advanced 68  and  71  cm. 

Far  advanced No  definite  maximum. 

The  far-advanced  cases  show  a  tendency  to  have  a  higher  index 
than  the  others. 
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The  length  of  the  chest  in  the  Adirondack  Cottage  Sanitarium 
cases  seems  slightly  larger  than  that  in  the  Harvard  cases,  while  the 
Fort  Porter  and  Brompton  cases  are  much  shorter.  The  incipient 
cases  among  the  Adirondack  Cottage  Sanitarium  cases  seem  slightly 
longer  than  the  advanced.  When  compared  with  the  height  of  the 
patient,  more  striking  results  are  obtained.  Fifty  per  cent,  of  the 
Harvard  cases  show  a  ratio  of  19.1.  The  same  proportion  of  the 
Adirondack  Cottage  Sanitarium  cases  show  19.9,  and  this  in  spite 
of  the  fact  that  the  heights  in  the  latter  are  inclusive  of  shoes,  which 
seems  to  confirm  the  view  that  the  consumptive  chest  is  long  rela- 
tively to  the  height  of  the  person.  The  Brompton  cases  and  those 
at  the  Adirondack  Cottage  Sanitarium  who  are  far  advanced  show 
a  much  shorter  chest. 

The  Chest  in  Females.  The  maximum  for  the  anteroposterior 
diameter  in  females  at  the  Adirondack  Cottage  Sanitarium  was 
18  cm.,  1  cm.  longer  than  the  Sargent  cases.  This  difference  is 
probably  largely  due  to  age,  as  the  Sargent  group  of  cases  are  com- 
paratively young.  The  transverse  diameter,  however,  shows  a  max- 
imum for  the  Adirondack  Cottage  Sanitarium  cases  at  24  cm.,  and 
Sargent's  at  24.5  cm.  The  general  tendency  for  both  measures  is 
for  those  of  the  Adirondack  Cottage  Sanitarium  to  be  smaller  than 
the  Sargent  cases,  and  this  in  spite  of  the  difference  in  age.  The 
incipient  group  shows  a  slight  tendency  to  be  a  little  smaller  in  both 
diameters. 

There  is  no  definite  preponderance  of  any  index  type  in  the 
Adirondack  Cottage  Sanitarium  cases,  where  the  maximum  is  about 
71.3  degrees  higher  thai?  the  index  of  the  Sargent  cases.  (See 
Chart  II.)  The  incipient  cases  have  a  maximum  at  71,  the  advanced 
at  69,  the  far  advanced  at  71  to  74. 

Nothing  can  be  said  in  regard  to  the  length  of  the  chest  in  females, 
as  there  are  too  few  measures  upon  which  to  base  any  conclusions. 

Effects  of  Emaciation.  To  determine  the  effect  of  emaciation  and 
consequent  loss  of  musculature,  a  series  of  measures  were  taken  in  a 
number  of  emaciated  cases  whose  lungs  and  heart  were  apparently 
normal.  The  number  of  cases  found  fulfilling  these  conditions  were 
small,  and  the  results  are,  therefore,  inconclusive;  but  the  facts 
obtained  point  to  the  conclusion  that  much  change  of  index  is  not 
necessarily  associated  with  emaciation.  Eleven  male  cases  had  an 
average  index  of  71,  7  females  of  73.4. 

Changes  in  the  Shape  of  the  Chest  during  Sanitarium  Residence. 
When  considering  the  changes  in  the  shape  of  the  chest  during 
Sanitarium  residence  various  factors  have  to  be  taken  into  account. 
The  average  Sanitarium  residence  is  about  seven  months,  and  during 
this  period  many  patients  undergo  a  marked  change  in  health 
and  general  condition.  A  summary  of  the  changes  in  measures 
between  admission  and  discharge  furnishes  interesting  results. 
(See  Table  II.) 
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Table  II. — Changes  in  chest  measurements  during  Sanitarium  residence. 


Condi- 
tion. 

Anteroposterior            Transverse  diameter, 
diameter. 

Length. 

Sex. 

Admis- 
sion. 

Dis- 
cbarge. 

%  in- 
crease. 

Admis- 
sion. 

Dis- 
charge. 

%  in- 
crease. 

Admis- 
sion. 

J)is- 
charge. 

change. 

Male 
Female 

Incipient 
Advanc'd 

Incipient 
Advanc'd 

19.20 
18.92 

16.86 
16.96 

19.79 
19.35 

17.25 
17.47 

3.0 

2.0 

2.0 
3.0 

26.36 
26.17 

23.61 
23.69 

27.16 
26.79 

24.01 
24.58 

3.0 
2.4 

1.7 
8.8 

84.37 
34.64 

33.54 
83.94 

84.07 
34.68 

33.34 
34.04 

-0.9 
+0.1 

-0.3 
+0.3 

Both  diameters  of  the  chest  show  a  clearly  marked  increase  of  2 
to  3  per  cent.,  which  is  far  in  excess  of  what  could  be  accounted  for 
by  the  slight  increase  in  age.  These  increases  when  considered  as 
a  whole  show  a  tendency  to  be  proportional  to  the  diameters  and  do 
not  alter  the  average  index  appreciably.  The  possibilities  of  the 
transverse  diameter  as  to  development  appear  to  be  much  greater 
than  those  of  the  anteroposterior.  If  the  cases  showing  an  increase 
of  index  are  grouped  together  and  those  showing  a  decrease,  the 
averages  of  the  two  are  markedly  different.  Moreover,  when  the 
cases  are  separated  into  several  groups  according  to  the  index  on 
admission,  those  groups  with  a  low  average  index  on  admission 
show  an  increased  index  on  discharge,  while  those  with  a  high  index 
on  admission  show  a  decreased  index  on  discharge.  So  it  appears 
that  there  is  a  reduction  of  the  extreme  indices  at  both  ends  of  the 
scale  (below  69  and  above  80)  and  also  a  reduction  in  the  number 
at  the  middle  (about  72).  There  is  a  further  tendency  to  gather 
around  two  index  points,  about  69  and  80,  which  appear  possibly  to 
represent  two  types  of  chest.  From  measures  taken  on  admission 
and  discharge  in  130  males  and  134  female  patients,  slightly  more 
than  10  per  cent,  show  changes  of  index  of  5  degrees  or  more. 
Changes  of  3  and  4  degrees  are  frequent.  From  this  it  would  appear 
that  the  shape  of  the  chest  is  easily  modified  within  certain  limits, 
and  this  conclusion  is  strengthened  by  the  fact  that  the  vast  majority 
of  cases  show  some  change  in  the  index.  Further,  it  would  seem 
that  whatever  the  cause  may  be  there  is  a  very  wide  range  to  the 
index  possibilities  of  the  normal  chest,  from  say  60  to  85.  The 
elevation  of  1600  feet  has  not  been  considered  sufficient  to  produce 
much  change  from  the  rarefaction  of  the  atmosphere. 

The  ratios  of  the  chest  diameters  to  the  height  of  the  individual 
are  less  in  advanced  than  in  incipient  cases,  and  less  again  in  the 
far  advanced.  The  progress  of  the  disease  seems,  therefore,  to  affect 
the  diameters. 

The  most  striking  change  is  the  increase  in  the  expansion  and 
respiratory  movement.  For  comparison  with  Table  III.  the  follow- 
ing figures  are  of  value:    Expansion  (in  millimetres)  male:   Yale, 
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49;  Amherst,  48;  Williston,  47;  Cornell,  45.7.    Female:  Nebraska, 
59;  Mt.  Holyoke,  48.    Respiratory  movement:  Mt.  Holyoke,  95. 

Table  III. — Changes  in  chest  measurements  during  Sanitarium  residence. 


Condition. 

Expansion. 

Respiratory  movement. 

Sex. 

Admis- 
sion. 

Dis- 
cbarge. 

Differ- 
ence. 

%  in- 
crease. 

Admis- 
sion. 

Dis- 
charge. 

Differ- 
ence. 

%  in- 
crease. 

Male 

Incipient 
Advanced 

Total 

4.46 
4.17 

4.84 
4.63 

0.38 
0.46 

0.44 

8.6 
ll.t 

8.92 
7.80 

10.38 
9.85 

1.46 
2.05 

16.1 
26.3 

4.26 

4.70 

10.3 

8.18 

10.03 

1.85 

22.1 

Female 


Incipient 
Advanced 


Total 


3.40 
2.96 


3.12 


3.56 
3.25 


3.36 


0.16 
0.29 


0.24 


47 


7.9 


7.61 
6.34 


6.73 


8.44 


1.00 
2.07 


1.71 


18.S 

32.7 


25.5 


Predis'position  to  Pulmonary  Tuberculosis  and  Chest  Index.  To 
determine  whether  any  particular  chest  index  is  especially  subject 
to  tuberculosis,  two  courses  are  open,  both  of  which  should  give  the 
same  results.  The  first  is  to  take  the  measures  of  a  number  of  young 
people  and  see  how  they  turn  out  in  the  course  of  say  ten  or  fifteen 
years.  This  is  almost  impossible,  and  is  subject,  unless  the  number 
of  cases  is  very  large,  to  many  sources  of  error,  owing  to  the  varying 
environments  of  the  individuals. 

The  second  method  is  to  take  a  series  of  cases  in  the  early  stages 
of  tuberculosis  before  the  disease  has  had  much  opportunity  to  affect 
the  shape  of  the  chest  (an  important  factor  which  acts  more  rapidly 
than  is  often  supposed)  and  to  compare  them  with  a  series  of  healthy 
individuals  to  see  whether  there  is  any  difference  in  the  proportion 
of  cases  at  any  of  the  indices.  If  a  considerable  difference  is  found 
in  the  frequency  curves  of  the  two  series  it  may  reasonably  be  con- 
cluded that  there  is  some  causal  connection  between  index  and  dis- 
ease, but,  on  the  other  hand,  when  the  curves  are  practically  iden- 
tical, then  it  can  as  surely  be  considered  that  the  shape  as  distin- 
guished from  the  size  is  not  a  causative  factor  in  the  case.  Compari- 
sons of  the  frequency  curves  would  seem  to  show  slightly  opposite 
results  in  the  males  and  females ;  but,  on  the  whole,  the  conclusion 
appears  warranted  that  no  one  index  of  the  chest  can  at  present  be 
said  to  be  more  liable  to  consumption  than  others. 

In  conclusion,  it  may  be  said  that  in  attempting  to  formulate  a 
standard  for  the  dimensions  of  the  chest  it  must  be  borne  in  mind 
that  there  is  no  absolute  standard  of  human  development.  Each 
race  has  its  own  peculiarities,  and  in  each  race  there  is  a  wide  range 
of  divergence.  It  is  about  impossible  to  determine  the  normal  type, 
as  so  many  influences  affect  it.     What  is  normal  for  one  class  is 
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extremely  abnormal  for  another.  This  applies  not  only  to  the  meas- 
urements themselves,  but  also  to  their  relations  to  each  other. 
Results  in  mass  tend  to  gather  around  some  central  value  which  there 
is  a  great  temptation  to  regard  as  a  type,  an  end  at  which  nature 
was  aiming,  but  when  further  analysis  is  made,  this  value  is  found 
to  vary  from  class  to  class  and  to  have  no  existence  in  itself,  but  to 
be  merely  the  result  of  the  combination  of  several  different  series. 
For  instance,  the  mean  British  stature  of  67.66  inches  splits  up  into 
English,  67.36;  Scotch,  68.71;  Welsh,  66.66;  Irish,  67.90.  These 
again  could  be  subdivided  into  various  classes  with  still  further  vary- 
ing results.  This  seems  to  be  especially  true  in  any  discussion  of 
the  chest  index. 

Comparison  by  the  "Average"  Method.  The  method  of  com- 
parison in  this  article,which  may  be  termed  the  "  frequency  method, " 
yields,  it  is  believed,  as  has  been  stated  before,  more  accurate  results 
than  the  method  of  "averages."  However,  it  has  been  deemed 
expedient  to  give  here  the  results  obtained  by  the  latter  method. 
Table  IV.  gives  the  averages  for  each  measure,  the  chest  index, 
and  the  ratios  of  the  anteroposterior  and  transverse  diameters  to  the 
height  of  the  patient.  The  smallness  of  the  diameters  in  the  Adiron- 
dack Cottage  Sanitarium  cases  is  real  and  not  merely  a  consequence 
of  the  patients  being  small  generally,  as  is  shown  by  the  ratios  of 
depth  and  breadth  of  chest  to  total  height  of  person,  especially  when 
allowance  is  made  for  the  underdevelopment  of  the  majority  of  the 
college  men  on  account  of  their  youth.  Combining  the  Yale,  Har- 
vard, Fort  Porter,  Tufts,  and  Otis  measurements  in  the  male,  the 
average  anteroposterior  diameter  for  the  healthy  chest  is  19.1  cm., 
the  average  transverse  diameter  26.7  cm.,  and  the  average  index  71.4. 
For  the  consumptive  chest  the  figures  are  19.3  and  25.9  cm.  and  the 
index  74.6.  For  the  female  the  normal  figures  are  17.64  and  24.85 
cm.,  and  70.0;  the  consumptive,  17.1  and  23.7  cm.,  and  72.6.  It 
must  not  be  overlooked,  however,  that  a  greater  part  of  the  healthy 
chests  included  in  these  averages  are  young  and  not  fully  developed. 
This  makes  the  average  diameters  less  than  the  adult  normal.  The 
Yale  cases,  further,  are  more  than  two-thirds  of  the  total,  so  that 
they  have  a  preponderating  influence  on  the  results.  That  the 
difference  between  the  average  index  of  Dr.  Hutchinson's  consump- 
tive cases  and  the  Adirondack  Cottage  Sanitarium  cases  is  so  much 
greater  than  between  the  Adirondack  Cottage  Sanitarium  and  the 
average  of  all  healthy  cases  obtained  would  seem  strong  evidence 
that  the  high  index  is  a  result  and  not  a  precedent  of  tuberculosis. 

While  studying  the  ratio  of  the  chest  diameter  to  the  height  by 
ages  it  was  clearly  shown  that  there  is  at  first  a  marked  decrease 
and  later  a  marked  increase  of  the  ratios. 

Relation  of  Race  and  Index.  No  definite  relation  seemed  to  exist 
between  race  and  chest  index  in  the  data  at  the  Adirondack  Cottage 
Sanitarium,  but  the  statistics  on  this  are  imperfect  and  admit  of  no 
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definite  conclusions.  On  account  of  the  influence  of  race  on  other 
measures  of  the  body,  it  is  probable  that  the  chest  index  does  not 
escape  this  influence. 

Table  IV. — Average  of  various  series  of  chest  measurements. 


Antero- 

Antero- 

Trans- 

Trans- 

Sex. 

Source. 

Cases. 

posterior 
diameter. 

posterior 

verse 

verse 

Index. 

Length. 

ratio. 

diameter. 

ratio. 

Male 

Harvard 

540 

20.57 

11.75 

26.46 

15.09 

77.5 

83.80 

" 

Yale 

2300 

18.70 

10.84 

27.00 

15.66 

69.3 

" 

Tufts 

102 

18.50 

27.17 

68.2 

" 

Otis 

400 

19.00 

25.10 

75.7 

" 

Fort  Porter 

60 

20.68 

12.06 

27.97 

16.26 

73.9 

31.91 

" 

Brompton 

40 

20.32 

25.65 

79.6 

31.50 

Adirondack  ) 

" 

Cottage         Y 

249 

19.08 

11.04 

25.93 

15.22 

73.8 

84.28 

Sanitarium  J 

Female 

Sargent 

180 

17.64 

10.89 

24.85 

15.13 

70  0 

30.00 

" 

Nebraska 

17.00 

10.62 

25.10 

15.69 

67.7 

Adirondack  ) 

" 

Cottage         y 

251 

17.13 

10.51 

23.66 

14.46 

72.7 

Sanitarium  ) 

Variation  in  Diameters  and  Index.  The  amount  of  variation  in 
absolute  measure  required  to  produce  marked  changes  in  the  chest 
index  is  small.  One-half  centimetre  difference  in  the  anteropos- 
terior diameter  makes  about  two  degrees  difference  in  the  index, 
and  a  half  centimetre  in  the  transverse  about  one  and  one-half 
degrees.  So  a  slight  difference  in  both  diameters  makes  a  marked 
difference  in  the  index.  For  future  reference,  it  may  be  said  that 
the  anteroposterior  diameter  at  the  top  of  the  sternum  showed  a 
maximum  at  14  cm.  and  averaged  14.35  cm.  At  the  level  of  the 
ensiform  cartilage  the  anteroposterior  diameter  showed  a  maximum 
at  19  cm.  and  averaged  19.34  cm.  For  the  transverse  diameter  at 
this  level  the  figures  were  26.5  and  26.39  cm. 

Heredity  and  Index.  To  determine  the  effect  of  heredity  upon 
the  index,  the  cases  -with  a  tuberculous  father  or  mother,  or  father 
and  mother,  80  in  number,  have  been  studied  separately.  The 
cases  are  too  few  to  base  any  definite  conclusions  upon,  but  the 
average  index  for  the  group  was:  male,  75.2;  female,  72.4.  The 
cases  in  which  the  mother  alone  was  affected  seemed  to  have  a 
slightly  higher  index  (75.5)  than  the  average  in  the  male  patients, 
slightly  lower  (72.4)  in  the  females.  The  figures  vary  so  slightly 
from  the  normal  average  that  no  conclusion  seems  warranted. 

Occupation  and  Index.  The  relation  of  occupation  and  chest 
index  is  of  interest.  The  following  are  the  indices  for  various  occu- 
pations : 

Male. 

Students (19)  70.05 

Clerks,  etc (44)  72.07 

Mercantile  and  trading (25)  74.00 

Manufacturing  and  meclianical (25)  75.82 

Farmers  and  outdoor  workers (18)  76.06 

Professional  classes (26)  76.72 
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Female. 

Teachers (27)  70.59 

Manufacturing (15)  72.60 

Housework ,       .       .  (52)  73.11 

Trained  nurses (23)  73.62 

The  lower  index  of  the  students  and  teachers  may  be  partly 
explained  by  age.  No  explanation  for  the  variation  of  index  has 
suggested  itself. 

Many  minor  variations  in  the  shape  of  the  chest  in  pulmonary 
tuberculosis  have  been  pointed  out.  Alison,*  in  1861,  showed  that 
the  sternum  was  flat,  and  Rothchild^  has  recently  called  attention 
to  the  fact  that  the  Angulus  Ludovici  is  less  prominent  than  usual, 
and  may,  in  fact,  be  obliterated.  He,  as  well  as  Gee,  has  been  unable 
to  find  any  reference  to  this  angle  in  Louis'  writings,  which  upholds 
Conradi's  contention  that  it  is  well  marked  in  phthisis.  He  says 
at  the  junction  of  the  manubrium  and  the  gladiolus  the  second  costal 
cartilage  is  often  enlarged,  forming  a  pyriform  exostosis,  suggesting 
an  apparent  increase  in  the  angle.  Mensuration  proves  that,  as  said 
before,  it  is  decreased  or  obliterated  and  movement  at  the  junction 
limited. 

Freund*  has  stated  that  premature  ossification  of  the  first  costal 
cartilage  causes  a  diminution  in  the  upper,  aperture  of  the  chest. 

Von  Behring^  has  recently  suggested  that  many  children  very 
early  in  life  may  have  tuberculosis  at  the  junction  of  the  costal  car- 
tilages and  the  sternum,  which  may  result  in  some  deformity.  No 
observations  are  adduced  to  uphold  this  theory. 

While  much  attention  has  been  given  to  the  shape  and  the  size  of 
the  bony  structures  of  the  thorax,  the  size  of  the  lungs  has  received 
little  or  none.  There  is  no  inherent  reason  why  an  individual  should 
not  have  a  congenitally  small  or  weak  pair  of  lungs.  What  is  true 
of  the  heart  is  probably  true  of  the  lungs.  The  shape  of  the  bony 
thorax  is  easily  changed  within  certain  limits,  and  why  the  atmos- 
pheric pressure  combined  with  a  congenitally  small  lung  volume 
should  not  cause  a  change  in  the  shape  of  the  chest  is  difficult  to 
see.  This,  too,  would  seem  to  be  a  reason  why  the  chest  should  not 
be  rounder  or  deeper  than  normal,  although  a  circumference  in  the 
form  of  a  circle  includes  more  space  than  in  any  other  shape. 

Conclusions.  1.  The  measurements  of  the  normal  chest  up  to 
this  time  have  not  been  determined  with  sufficient  accuracy  to  allow 
of  very  positive  conclusions. 

2.  The  influence  of  race,  age,  occupation,  and  altitude  must  be 
considered  in  determining  the  normal  measures  and  relations.  The 
chief  impression  gained  from  this  study  is  that  the  chest,  which  is 
subnormal  in  its  diameters  and  normal  or  supernormal  in  its  length, 
is  the  chest  more  subject  to  pulmonary  tuberculosis,  though  whether 
in  many  cases  the  disease  liability  and  the  shape  of  the  chest  are 
not  both  results  of  the  same  conditions  and  not  casually  connected, 
is  an  open  question.    Influences  which  tend  to  improve  the  develop- 
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ment  of  the  chest  tend  also  to  prevent  consumption,  and  this  may 
account  for  the  relative  immunity  of  the  well-developed  chests, 

3.  The  anteroposterior  diameter  in  health  may  be  stated  to  be 
about  20.5  cm.  at  the  level  of  the  nipples;  the  transverse  about 
28  cm.,  giving  an  index  of  73.  In  the  early  stages  of  pulmonary 
tuberculosis  the  anteroposterior  diameter  at  the  level  of  the  fourth 
costal  cartilage  is  about  19.5  cm.,  the  transverse  about  27  cm.,  giving 
an  index  of  72.  In  advanced  stages  the  figures  are  about  19  cm. 
and  25  cm.,  and  index  76. 

4.  The  female  chest  shows  a  tendency  to  a  lower  index  than  the 
male. 

5.  The  chest  index  is  readily  changed  within  certain  limits  in  the 
individual. 

6.  The  influence  of  pulmonary  tuberculosis  has  some  tendency  to 
reduce  the  diameters  of  the  chest,  and  it  seems  as  if  it  also  reduced 
the  length. 

7.  The  progress  of  the  disease  probably  tends  to  increase  the 
index,  though  further  data  are  necessary  before  this  can  be  confi- 
dently stated. 

8.  There  seems  to  be  some  tendency  for  the  chest  in  pulmonary 
tuberculosis  to  acquire  .a  larger  or  smaller  index — i.  e.,  to  divide 
into  two  types;  one  flat  (index  68  to  70)  and  one  deep  and  round 
(index  78  to  80),  but  both  reduced  in  size. 

9.  Dr.  Hutchinson's  normal  index  appears  to  be  too  low,  his 
tuberculous  index  too  high.  For  far-advanced  cases  his  tuberculous 
index  is  probably  correct. 

10.  The  relation  of  the  diameters  {%.  e.,  the  index)  does  not  appear 
to  have  any  prognostic  value,  as  at  either  extremes  there  is  no  ten- 
dency in  early  cases  of  pulmonary  tuberculosis  to  show  an  unduly 
large  proportion  of  extreme  indices. 

11.  The  change  of  index  in  pulmonary  disease  is  probably  not 
due  to  emaciation,  but  to  change  in  bulk  of  the  lungs. 

12.  During  Sanitarium  residence  there  is  marked  increase  in  both 
expansion  and  respiratory  movement,  more  striking  in  advanced 
than  in  incipient  cases. 

This  study  would  have  been  impossible  but  for  the  kindness  of  a 
number  of  our  friends.  Among  them  we  wish  to  thank  for  the 
unfailing  courtesy  which  they  showed  us  Drs.  Woods  Hutchinson, 
D.  A.  Sargent,  J.  W.  Seaver,  Richard  Dutton,  and  C.  C.  Stroud. 
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During  recent  years  a  number  of  observations  have  greatly 
advanced  our  knowledge  concerning  the  genus  Streptothrix  and  the 
pathology  of  streptothrix  infections.  Thirty  or  more  species  of 
streptothrices  have  been  described  and  the  cultural  characteristics 
of  the  majority  fairly  well  determined,  so  that  some  definite  light 
has  been  thrown  upon  the  confusion  in  which  this  particular  group 
of  micro-organisms  has  been  involved. 

Several  points  in  particular  appear  to  have  been  decided  by  this 
recent  work.  In  the  first  place,  a  greater  tendency  toward  una- 
nimity in  terminology  has  been  shown.  The  terms  Actinomyces, 
Cladothrix,  Oospora,  Nocardia,  and  Streptothrix  have  all  been  used 
as  generic  synonyms  for  branching  mycelial  organisms,  but  in  the 
last  two  or  three  years  a  decided  preference  has  been  manifested 
toward  discarding  of  the  older  terms  in  favor  of  the  term  Strepto- 
thrix. The  majority  of  pathologists  seem  to  be  following  this  usage, 
though  some  prefer  to  cling  to  the  older  and  more  proper  designa- 
tion Actinomyces.  But  as  Actinomycosis,  instead  of  being  a  single 
disease-entity  caused  by  a  single  micro-organism  {Actinomyces  bovis, 
Harz  and  Bollinger),  has  been  positively  shown  to  be  a  variety  of 
infections  due  to  different  species  of  streptothrix,  there  are  some 
very  good  reasons  for  abandoning  the  use  of  the  term  actinomycosis, 
at  least  in  the  pathological  sense,  in  favor  of  the  term  Streptothricosis. 
The  former  term,  though  the  older,  can  at  present  retain  only  a  broad 
clinical  significance  as  a  designation  for  a  class  of  diseases  caused 
by  related  but  distinct  specific  organisms. 

Actinomycosis  in  man  appears  in  the  majority  of  recently  reported 
cases  to  be  due  to  other  forms  of  streptothrix  than  the  common  one 
infecting  cattle  {Streptothrix  [Actinomyces]  bovis  communis) .  Indeed, 
the  cattle  disease  is  most  probably  a  varied  infection  caused  by 
several  species  of  streptothrix.  Should  the  study  of  a  greater 
number  of  cases  prove  this  to  be  generally  true,  it  should  be  more 
advisable  not  to  designate  these  different  infections  by  one  and  the 
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same  clinical  term.  Still  further  ground  is  found  for  this  in  the  fact 
that  these  different  forms  of  streptothrix  infections  are  not  clinically 
identical,  but  present  important  differences  in  so  far  as  symptoms, 
prognosis,  and  treatment  are  concerned.  As  to  the  designation  of 
those  streptothrix  infections  which  are  not  caused  by  the  common 
one  of  cattle  under  the  head  of  pseudoactinomycosis  or  pseudo- 
tuberculosis, little  need  be  said.  There  is  a  nearly  general  unanimity 
of  opinion  as  to  the  impropriety  of  these  terms.  Manifestly  at 
present  the  best  way  out  of  the  difficulty  is  to  class  all  streptothrix 
infections  under  the  general  heading  of  Streptothricosis,  giving  the 
specific  name  of  the  particular  organism  causing  the  infection.  At 
the  present  time  the  cultural  identification  of  the  organism  causing 
these  conditions  is  of  the  greatest  importance,  and  until  this  has  been 
accomplished  in  a  large  number  of  cases  we  shall  have  little  founda- 
tion upon  which  to  base  a  definite  clinical  and  pathological  concep- 
tion of  these  infections.  With  the  accumulation  of  well-studied  cases 
it  is  possible  that  some  more  satisfactory  system  of  nomenclature 
may  be  devised. 

Among  the  recently  reported  cases  of  human  infection  with  strep- 
tothrices,  there  stands  out  prominently  a  small  but  exceedingly 
interesting  group  of  pulmonary  cases  presenting  the  clinical  picture 
of  tuberculosis,  bronchopneumonia,  or  gangrene,  but  in  which  the 
infecting  agent  appears  to  be  some  form  of  streptothrix  differing 
from  Streptothrix  bovis  communis.  Not  only  have  these  cases  been 
shown  to  be  associated  with  different  species  of  streptothrix,  but 
they  have  also  presented  clinical  and  pathological  characteristics 
quite  different  from  pulmonary  actinomycosis  when  caused  by  the 
cattle  streptothrix.  While  there  can  be  no  doubt  that  pulmonary 
infections  with  the  latter  organism  have  actually  occurred  in  man 
and  have  been  correctly  diagnosed,  it  is  very  probable,  in  the  light 
of  recent  studies,  that  only  a  small  proportion  of  the  cases  in  man 
described  as  actinomycosis  have  been  due. to  this  particular  organ- 
ism. 

Eppinger^  isolated  a  streptothrix  having  well-marked  cultural 
characteristics  from  a  patient,  a  glass-polisher,  aged  fifty-two  years, 
who  had  been  treated  for  "cerebrospinal  meningitis."  Autopsy 
showed  an  abscess  in  right  cerebral  hemisphere  which  had  dis- 
charged into  the  lateral  ventricle,  calcification  of  the  bronchial  and 
supraclavicular  glands,  old  caseous  nodules  in  apices  of  lungs,  and 
a  "pseudotuberculosis"  of  lungs  and  pleura.  The  streptothrix  was 
isolated  from  the  pus  of  the  cerebral  abscess.  Inoculation  of  the 
pure  culture  into  guinea-pigs  and  rabbits  produced  a  "pseudotuber- 
culosis." The  organism  was  first  designated  Cladothrix  asteroides 
by  Eppinger,  but  has  been  since  classed  as  Streptothrix  eppingeri 
(Kruse).  It  does  not  liquefy  gelatin  or  inspissated  horse  serum,  and 
has  no  diastatic  action  on  starch  in  peptone  solution.  On  maltose 
agar  the  growth  is  at  first  of  a  yellowish-white  color,  then  becomes 
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of  a  deeper  yellowish  to  a  yellowish-red.  On  potato  the  growth  is 
at  first  whitish,  then  becomes  of  a  yellow  to  a  brick-red  color,  and 
shows  a  fine,  powdery  efflorescence  on  the  surface.  Reaction  of 
alkaline  litmus  milk  not  changed  after  twenty  days'  incubation. 
Portions  of  the  mycelium  are  acid-fast,  but  not  alcohol-fast. 

Sabraz^s  and  Rivi^re^  report  2  cases  of  human  streptothricosis 
in  which  the  lung  was  involved.  In  the  first  case  a  branching  fila- 
mentous organism  was  found  in  the  pus  from  cerebral  and  kidney 
abscesses  in  a  young  man,  who  also  presented  pulmonary  abscesses. 
The  organism,  however,  was  not  found  in  the  latter.  The  organism 
stained  with  Gram's,  and  in  anaerobic  cultures  produced  white, 
cloudy  colonies  of  streptothrix.  In  the  second  case  a  streptothrix 
was  obtained  in  a  pure  culture  from  the  sputum  and  the  pus  of  sub- 
cutaneous abscesses.  It  was  aerobic,  liquefied  gelatin,  and  produced 
a  yellow  pigment.  It  was  not  pathogenic  to  animals  unless  inocu- 
lated in  association  with  lactic  acid. 

Buchholz^  reports  a  case  of  a  steel-worker,  aged  thirty-eight  years, 
presenting  the  clinical  appearance  of  tuberculous  pneumonia  and 
empyema.  The  sputum  contained  streptococci,  but  no  tubercle 
bacilli.  Autopsy  showed  extensive  pleural  adhesions,  and  empy- 
ematous  cavities  communicating  with  cavities  in  the  lung  tissue. 
These  resembled  tuberculous  cavities,  except  in  possessing  more 
ragged  walls.  The  tissue  about  the  cavities  was  consolidated  and 
presented  necrotic  and  atelectatic  areas.  Microscopically  the  con- 
solidated areas  gave  the  appearance  of  a  fibrinous  pneumonia  rather 
than  of  a  tuberculous  process.  Staining  with  Gram's  showed 
throughout  the  necrotic  tissues  around  the  cavities  a  thick  network 
of  delicate  branching  threads  of  about  the  same  thickness  as  tubercle 
bacilli.  The  filaments  showed  occasionally  interrupted  staining, 
with  here  and  there  a  thickening,  but  no  coccoid  or  bacillary  forms. 
Streptococci  were  not  found  in  the  infiltrated  and  necrotic  parts,  but 
were  present  in  the  atelectatic  regions.  Tubercle  bacilli  were  not 
found.  Buchholz,  therefore,  believes  that  the  streptothrix  was  the 
cause  of  the  lobular  pneumonia  and  resulting  necrosis,  and  that  the 
streptococcus  invasion  was  secondary.  Cultures  were  not  successful, 
the  plates  being  overgrown  with  a  variety  of  proteus.  Animal 
experiments  were  not  carried  out.  No  mention  is  made  of  the  stain- 
ing properties  of  the  organism  as  regards  its  acid  or  alcohol  resist- 
ance. He  regarded  the  organism  as  identical  with  or  related  to  that 
of  Eppinger. 

Scheele  and  Petruschky*  describe  the  case  of  a  woman,  aged  fifty- 
six  years,  who,  after  an  attack  of  influenza,  developed  a  condition 
characterized  by  irregular  fever,  pain  in  the  left  side,  and  multiple 
subcutaneous  abscesses,  occurring  particularly  in  the  neighborhood 
of  the  joints.  After  three  months'  illness  death  occurred,  and  the 
autopsy  showed  left-sided  pleuropneumonia,  cardiac  dilatation, 
splenic  enlargement,  cystitis,  and  pyelitis.    From  the  sputum  and 
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the  pus  of  the  subcutaneous  abscesses  there  was  obtained  a  strepto- 
thrix  in  pure  culture,  which,  on  agar,  formed  pure,  white  colonies, 
having  a  characteristic  odor.  Growth  was  also  obtained  on  gelatin 
and  in  bouillon,  but  not  on  potato  or  on  glucose  agar.  In  the  sputum 
the  organism  proved  acid- fast  when  stained  by  Gabbett's  method. 
This  case  is  the  first  in  which  pulmonary  streptothricosis  was  diag- 
nosed during  life. 

Petruschky^  refers  to  a  second  case  in  which  a  similar  organism 
was  isolated  from  the  sputum  of  a  child  thought  to  have  tubercu- 
losis. This  organism  differed  from  that  described  above  in  giving 
a  more  abundant  growth  and  causing  liquefaction  of  the  gelatin. 

Rullmann®  reports  a  case  in  which  there  was  a  localized  lesion  near 
the  root  of  the  right  lung  (bronchial  gland  ?)  associated  with  the  pres- 
ence of  a  streptothrix  in  the  sputum,  occurring  in  tough,  yellowish- 
green  masses,  consisting  of  interlacing  filaments  in  pure  culture. 
Some  of  the  filaments  showed  true  branching.  They  stained  well 
with  ordinary  bacterial  stains  and  with  Gram's.  Pure  cultures  were 
obtained,  the  organism  growing  well  on  all  ordinary  media.  On 
blood  serum  it  formed  chrome-yellow  colonies;  in  bouillon  a  good 
surface  growth  with  later  turbidity.  Aerobically  on  solidified  egg- 
albumen  it  produced  filaments;  anaerobically  rods  with  club-shaped 
ends  like  diphtheria  bacilli.  The  cultures  possessed  a  mouldy  or 
earthy  odor.  Inoculation  into  various  animals  gave  positive  results, 
the  organism  being  recovered  from  the  lesions.  Suppuration  of  the 
lymphatic  glands  was  the  most  striking  feature  of  the  infection. 
Only  the  filamentous  form  was  found  in  the  inoculated  animals. 

In  1902  Rullmann"  reports  further  observations  upon  the  sputum 
of  this  case.  In  the  expectorated  granules  the  same  organism  was 
found,  partly  in  pure  culture  and  partly  in  association  with  other 
bacteria.  On  Loeffler  serum  it  formed  chrome-yellow  cultures,  in 
part  whitish,  and  resembled  diphtheria  cultures.  In  the  cultures 
the  organism  showed  clubbed  ends  and  true  branching.  Bouillon 
was  not  clouded.  On  gelatin  the  growth  was  slow.  A  skiagraph 
showed  three  circumscribed  shadows  at  the  root  of  the  left  lung 
(areas  of  induration?),  pleural  shadow  and  diminished  diaphrag- 
matic movement  on  right. 

Flexner'  has  studied  very  carefully  a  case  of  pulmonary  strepto- 
thricosis in  a  colored  man  aged  seventy  years,  closely  resembling 
Buchholz's  case,  both  in  the  clinical  history,  morbid  anatomy,  and 
morphological  characteristics  of  the  organism  found  in  the  lesions. 
The  clinical  picture  was  that  of  pulmonary  tuberculosis.  No  sputum 
was  obtained.  Autopsy  showed  partial  consolidation  of  both  lungs, 
with  caseous  and  calcareous  nodules  and  early  stage  of  cavity  forma- 
tion. The  pleura  over  the  fresh  foci  of  consolidation  was  covered 
vnth  fibrin  and  studded  with  small  hemorrhages.  Over  the  peri- 
toneal surfaces,  especially  in  the  omentum,  numerous  nodules  resem- 
bling tubercles  were  found.    Similar  nodules  were  present  in  the 
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liver  and  spleen.  The  mesenteric  glands  were  not  enlarged,  but  on 
section  showed  minute  tubercles.  Microscopically  the  sections  of 
the  lungs  showed  a  cellular  exudate  in  part,  and  in  part  a  fibrinous 
one.  The  alveolar  walls  themselves  were  infiltrated  with  poly- 
morphonuclear leukocytes.  These  showed  marked  disintegration, 
in  some  areas  to  the  extent  of  softening  and  cavity  formation.  Cir- 
cumscribed nodules  having  the  size,  form,  and  appearance  of  miliary 
tubercles  were  present.  They  consisted  chiefly  of  epithelioid  cells; 
giant  cells  were  not  found.  These  were  present,  however,  in  the 
peritoneal  nodules,  which  very  closely  resembled  tubercles  in  their 
structure.  Throughout  the  diseased  areas  there  was  found  a  fila- 
mentous organism  often  in  convoluted  masses.  The  branches  were 
sometimes  capped  by  a  conical  swelling.  The  filaments  in  part 
stained  irregularly,  giving  a  beaded  appearance.  Rarely  they 
showed  a  tendency  to  break  into  small  rods.  In  the  peritoneal 
nodules  the  organism  appeared  more  in  the  form  of  rods  with  a 
marked  tendency  to  beading.  The  organism  stained  well  with 
Weigert's  modification  of  Gram's,  and  in  section  stained  with 
Gabbett's  method  retained  the  carbol-fuchsin  to  some  extent. 
Cultures  and  inoculations  were  negative.  No  tubercle  bacilli  were 
found,  and  the  inoculated  guinea-pigs  showed  no  evidences  of  tuber- 
culosis. Flexner  styled  the  process  pseudotuberculosis  hominis,  and 
the  organism  Streptothrix  pseudotuberculosa.  He  regards  it  as 
probably  identical  with  the  one  described  by  Buchholz ;  and  the  latter, 
after  seeing  Flexner's  slides  and  comparing  these  with  his  own, 
regarded  the  two  organisms  as  probably  identical. 

Foulerton^  reports  a  case  of  an  Italian  woman,  aged  forty-six 
years,  having  a  history  of  chest  trouble  for  ten  years.  The  symp- 
toms had  increased  in  severity  during  the  two  years  immediately 
preceding  admission.  Abscesses  were  present  in  the  left  axilla  and 
above  the  left  clavicle,  and  there  was  a  marked  induration  of  the 
subcutaneous  tissues  about  the  left  shoulder.  In  addition,  there 
were  physical  signs  of  extensive  disease  in  the  thorax.  Large 
numbers  of  streptothrix  were  present  in  the  expectoration  and  in  the 
pus  of  the  subcutaneous  abscesses.  From  the  latter  the  organism 
was  obtained  in  pure  culture,  but  could  not  be  positively  identified 
•with  any  previously  described  species  of  streptothrix.  It  was,  there- 
fore, classed  Streptothrix  hominis  (Foulerton).  On  nutrient  maltose 
agar  it  gave  a  slowly  increasing,  dry-looking,  whitish  growth,  resem- 
bling that  of  tubercle  bacilli.  There  was  no  growth  on  potato  or 
gelatin.  On  horse  serum  there  was  a  scanty  growth,  showing  mod- 
erate pitting  and  no  actual  liquefaction.  Diastatic  action  not  tested. 
Not  acid-fast  in  the  one  culture  examined. 

Norris  and  Larkin"  have  made  a  very  thorough  study  of  2  cases 
of  bronchopneumonia  in  man  characterized  by  intense  catarrhal 
and  necrotic  inflammation  of  the  bronchi  and  by  the  presence  of 
nunterous  streptothrix  colonies  in  the  bronchial  lumina.    Inocula- 
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tion  experiments  were  positive,  and  from  the  empyema  pus  of  a 
rabbit  inoculated  from  Case  II.  the  streptothrix  was  finally  isolated 
in  pure  culture.  The  organism  was  grown  with  great  difficulty; 
solid  media,  with  the  exception  of  rabbit's  kidney,  being  found 
unsuitable.  When  finally  obtained,  the  colonies  on  neutral  or  0.5 
acid  agar  were  of  small  size,  whitish,  and  opaque,  resembling  more 
nearly  bacterial  growths  than  the  dry  growths  characteristic  of  the 
streptothrices.  On  coagulated  ascitic  serum  containing  broth  and 
sugar  and  on  Loefiler's  serum,  a  scanty,  whitish  growth  was  ob- 
tained. In  bouillon  two  varieties  of  growth  were  obtained,  one  with 
small,  hard,  and  adherent  discoid  granules,  the  other  of  the  large, 
clumpy  variety.  No  growth  could  be  obtained  upon  potato.  The 
organism  stained  with  Gram's.  When  stained  with  hot  carbol- 
fuchsin  and  decolorized  in  97  per  cent,  alcohol,  certain  portions 
retained  the  red.  With  weak  solution  of  acids  the  decolorization 
was  complete.  The  authors  regard  their  organism  as  probably  iden- 
tical with  or  at  least  closely  related  to  Streptothrix  Israeli,  or  to  the 
species  isolated  by  Kruse.  The  pulmonary  lesions  of  these  cases, 
however,  did  not  resemble  the  bronchopneumonic  type  of  pulmonary 
actinomycosis  described  in  the  literature.  The  intense  necrotic 
inflammation  of  the  bronchi  in  the  2  cases  distinguished  them  from 
previously  reported  cases  of  pulmonary  actinomycosis  or  pseudo- 
actinomycosis. 

Aoyama  and  Miyamoto^"  have  reported  a  case  of  pulmonary 
streptothricosis  in  which  the  sputum  and  the  pus  from  a  cavity  in 
the  lung  contained  branched  threads,  which  they  described  as 
being  "as  acid-fast  as  tubercle  bacilli."  From  the  pus  in  the  lung 
cavity  a  pure  culture  of  streptothrix  was  obtained.  It  stained  by 
Gram's  and  by  Gabbett's  methods,  the  threads  not  staining  equally, 
but  portions  remaining  unstained.  Anaerobically  the  growth  was 
very  scant.  On  glycerin-agar  the  developing  colonies  were  whitish ; 
in  older  colonies  the  centre  was  dark,  opaque,  and  yellowish,  with  a 
thinner,  whitish  margin.  On  blood  serum  the  growth  was  scanty 
and  of  a  yellowish  color.  In  bouillon  fine,  grayish- white,  chalky 
colonies  appeared  on  the  surface;  these  became  coherent  and  sank 
to  the  bottom  as  a  flocculent  precipitate,  having  a  mother-of-pearl 
sheen.  In  old  cultures  the  broth  took  on  a  brownish  tinge.  On 
potato  the  growth  was  at  first  white,  but  after  a  time  became  brown- 
ish, forming  a  loosely  friable  mass.  Inoculations  were  positive; 
grayish-white  nodules  containing  the  streptothrix  were  found  in  the 
lungs,  heart  muscle,  kidneys,  spleen,  brain,  and  on  the  peritoneum 
of  the  experimental  animals.  In  a  pregnant  guinea-pig  the  organism 
was  recovered  from  the  blood  of  the  placenta.  The  very  full  account 
giveh  of  this  organism  by  Aoyama  and  Miyamoto  makes  it  highly 
probable  that  it  is  identical  with  Streptothrix  eppingeri.  They  them- 
selves regard  it  as  probably  identical  with  the  one  described  by 
Buchholz,  but  as  the  latter  organism  was  not  isolated,  an  absolute 
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identification  becomes  impossible.  To  the  organisms  described  by 
Petruschky  and  Rullmann  it  has  no  resemblance. 

Aoyama  also  states  that  in  1899  he  had  made  an  autopsy  on  a  body 
dying  of  a  condition  diagnosed  during  life  as  tuberculous  hemor- 
rhagic pleuritis  and  kakke.  In  the  hepatized  portion  of  the  lung 
numerous  streptothrices  were  found. 

Musser^^  reports  a  case  of  pulmonary  streptothricosis  in  a  man, 
aged  thirty-seven  years,  suffering  from  bronchial  symptoms  and 
fever,  and  dying  finally  from  bronchopneumonia.  There  was  no 
leukocytosis,  the  leukocyte  count  being  3200.  Streptothrical  fila- 
ments and  streptococci  were  found  in  the  sputum.  No  cultures  were 
obtained.  The  author  was  unable  to  decide  whether  the  case  was 
one  of  primary  streptothrical  infection  or  of  primary  streptococcus 
infection  with  secondary  streptothrix  infection,  or  whether  the 
organisms  described  were  branched  tubercle  bacilli. 

Mayer,^^  in  his  "Briefe  aus  Ostasien,"  mentions  10  cases  having 
pronounced  symptoms  of  tuberculosis  in  which  an  acid-resisting  and 
moderately  alcohol-fast  streptothrix  was  found  in  the  sputum, 
pleuritic  fluid,  and  in  smears  and  sections  from  the  pulmonary  foci. 
He  regarded  these  organisms  as  having  the  same  significance  as  the 
acid-resisting  bacilli  found  in  pulmonary  gangrene  by  Fraenkel, 
Pappenheim  and  Rabinowitsch. 

Ohlmacher^^  describes  an  atypical  acid-fast  and  alcohol-fast  organ- 
ism obtained  from  the  sputum  of  a  case  clinically  resembling  pul- 
monary tuberculosis.  Cultures  could  not  be  obtained,  and  inocula- 
tion experiments  were  negative.  The  inoculated  animals  showed 
no  evidences  of  tuberculosis.  The  morphology  of  the  organism  as 
seen  in  the  stained  specimens  of  sputum  corresponded  neither  to  the 
tubercle  bacillus  nor  the  smegma  bacillus,  but  was  somewhat  sug- 
gestive of  Flexner's  Streptothrix  pseudotuberculosa,  except  in  being 
a  much  more  delicate  organism.  The  author  was  unable  to  classify 
it,  but  was  inclined  to  place  the  organism  with  the  cases  of  Pappen- 
heim, Fraenkel,  and  Rabinowitsch,  in  which  acid-resisting  bacilli 
resembling  the  tubercle  bacillus  were  found  in  association  with  the 
pathological  picture  of  chronic  bronchitis  and  pulmonary  gangrene. 

Birt  and  Leishman"  isolated  a  new  streptothrix  from  the  sputum 
and  pleural  effusion  of  a  young  man  suffering  from  hectic  fever  and 
right-sided  pleuritis,  attended  by  the  expectoration  of  a  mucopuru- 
lent material.  Autopsy  showed  an  advanced  empyema  on  the  right 
side  and  a  condition  of  chronic  bronchopneumonia.  Throughout 
the  lung  there  were  numerous  small,  hard  nodules,  showing  no 
caseation  and  differing  in  many  respects  from  miliary  tubercles. 
The  streptothrix  was  obtained  in  pure  culture  from  the  pericardial 
fluid  and  in  connection  with  pyogenic  organisms  from  the  empyema 
pus  and  the  nodules  in  the  left  lung.  It  grew  very  slightly  at  room 
temperature.  In  the  incubator  it  grew  rapidly  on  gelatin  with- 
out   liquefaction.      On    agar    the    growth    was    rapid,  forming   a 
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snow-white,  dry,  powdery  material,  taking  on  a  pale  coral-pink 
tinge  after  a  few  days.  On  potato  a  growth  was  obtained  resembling 
a  splash  of  plaster  of  Paris.  There  was  no  growth  on  blood  serum. 
With  Gabbett's  method  the  organism  was  acid-resisting.  It  occurred 
both  in  branching  threads  and  in  the  streptococcoid  form.  Inocu- 
lation showed  it  to  be  pathogenic  for  guinea-pigs. 

Ophiils^^  reports  5  cases  of  pulmonary  gangrene  in  which  acid- 
resisting  bacilli  were  found.  True  branching  forms  were  found  in 
all  cases.  Pure  cultures  were  not  obtained,  and  animal  experiments 
were  not  carried  out.  It  was  impossible  to  decide  whether  the  organ- 
ism in  all  cases  belonged  to  the  same  species.  The  author  believed 
that  they  were  certainly  closely  related  and  probably  belonged  to 
the  class  of  acid-resisting  bacilli  found  in  butter,  on  timothy  grass, 
etc.  He  would,  therefore,  class  his  cases  with  those  reported  by 
Fraenkel,  Pappenheim,  Rabinowitsch,  Benvenuti,  etc.  He  further 
suspects  that  the  acid-proof  bacilli  come  from  the  mouth. 

Of  the  cases  abstracted  above,  it  is  very  probable  that  those  of 
Mayer,  Ohlmacher,  and  Ophiils  belong  to  a  separate  class  and  are 
to  be  put  by  the  side  of  the  cases  of  acid-resisting  bacilli  reported  by 
Fraenkel,  Pappenheim,  Rabinowitsch,  etc.  It  is  also  a  question  if 
the  organism  described  by  Norris  and  Larkin  may  not  also  belong 
to  this  class.  The  authors  themselves  regarded  it  as  closely  related 
to  Streptothrix  Israeli.  The  meagreness  of  description  in  Musser's 
case  and  his  own  doubt  as  to  the  character  of  his  organism  make 
its  classification  impossible.  Of  the  other  cases,  Buchholz  regarded 
specimens, of  Flexner's  streptothrix  as  identical  with  his  own,  which 
he  thought  might  be  the  same  as  Eppingers.  Aoyama  and  Miyamoto 
regard  theirs  as  probably  identical  with  the  one  of  Buchholz;  but 
Foulerton  thinks  from  their  very  full  description  that  it  is  identical 
with  Streptothrix  eppingeri.  If  we  take  the  morphological  descrip- 
tions alone  the  organisms  of  Buchholz,  Flexner,  and  Aoyama  and 
Miyamoto  certainly  fall  into  the  same  class.  The  failure  of  cultiva- 
tion in  the  cases  of  Buchholz  and  Flexner  make  the  final  classification 
of  their  organisms  impossible.  On  the  other  hand,  the  organisms 
described  by  Sabrazes  and  Riviere,  Scheele  and  Petruschky,  Rull- 
mann,  Foulerton,  and  Birt  and  Leishmann  are  distinct  from 
Streptothrix  eppingeri  and  probably  from  each  other.  It  is  apparent 
then  that  a  variety  of  streptothrices  are  concerned  in  pulmonary 
infections,  but  that  it  is  impossible  at  the  present  time  to  classify 
these  definitely,  either  according  to  their  morphological  and  cul- 
tural characteristics  or  from  a  pathological  or  clinical  standpoint. 

Such  being  our  state  of  knowledge  upon  this  subject,  the  report 
of  every  case  of  pulmonary  streptothricosis  observed  becomes  an 
imperative  duty  at  this  time.  We  add,  therefore,  to  the  casuistics 
of  this  subject  the  following  case,  which,  though  incomplete,  lack- 
ing culture  and  inoculation  experiments  and  autopsy,  is  of  great 
importance  in  confirming  the  cases  of  Buchholz  and  Flexner,  and  in 
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showing  the  wide  geographical  distribution  of  this  form  of  pul- 
monary streptothricosis : 

History  of  Case,  (Furnished  by  Dr.  King,  of  Pueblo,  Colorado.) 
— Mr.  J.  B.,  Austrian  by  birth,  aged  forty-five  years,  came  to  this 
country  when  a  child  and  has  since  lived  in  Southwestern  Kansas. 
He  is  married  and  has  several  grown  children.  No  family  history 
of  tuberculosis.  The  patient  has  worked  as  a  farmer  for  the  greater 
part  of  his  life,  and,  while  never  appearing  especially  robust,  has 
been  wiry  and  a  hard  worker.  Three  years  ago  his  present  trouble 
began  with  an  attack  of  "la  grippe,"  after  which  a  moderate  cough  and 
expectoration  persisted.  In  consequence  he  gradually  became  much 
weakened  and  emaciated,  and  suffered  so  much  from  digestive  dis- 
turbances that  he  was  finally  compelled  to  live  upon  milk  diet  alone. 
In  spite  of  his  increasing  weakness,  he  kept  at  work  until  six  months 
ago,  when  he  gave  up  completely  and  was  sent  to  Colorado  with  the 
clinical  diagnosis  of  tuberculosis. 

The  physical  examination  (Dr.  King)  showed  good  and  symmetri- 
cal expansion  on  both  sides.  No  areas  of  dulness  were  present  and 
no  signs  of  cavities.  The  respiration  was  labored,  and  on  ausculta- 
tion blowing  breath  sounds  and  dry  crepitant  rales  were  heard  all 
over  the  chest.  The  sputum  was  raised  with  difficulty.  It  was 
mucopurulent  in  character,  yellowish,  and  had  no  disagreeable 
odor.  There  was  no  fetid  odor  to  the  breath.  The  temperature 
ranged  from  102°  to  103°.  The  clinical  picture  on  the  whole 
suggested  a  chronic  bronchitis  or  bronchopneumonia  of  tubercular 
origin. 

The  sputum  was  collected  and  sent  to  Dr.  Olney  for  examination 
for  tubercle  bacilli.  The  specimen  consisted  of  about  one  ounce  of 
a  yellowish-gray,  nearly  homogeneous,  and  somewhat  gelatinous 
sputum,  containing  great  numbers  of  minute  grayish  granules.  It 
was  easily  spread,  not  stringy,  but  inclined  to  make  rather  thick 
smears.  No  blood  streaks  were  seen  in  it,  and  it  had  no  noticeable 
odor.  The  small  grayish  granules  became  more  prominent  in  the 
dried  covers.  On  the  examination  of  the  unstained  fresh  sputum, 
it  was  found  to  be  moderately  rich  in  pus  cells.  No  yellow  elastic 
tissue  was  found.  No  blood  or  pigment  cells  were  present.  The 
small  grayish  granules  proved  to  be  masses  of  a  filamentous  organism 
closely  interwoven  and  branching  freely.  In  the  covers  stained  with 
carbol-fuchsin  Dr.  Olney  was  surprised  to  find  that  the  branching 
threads  would  retain  the  stain  after  treatment  with  25  per  cent,  of 
sulphuric  or  nitric  acids,  but  gradually  lost  the  red  when  washed  in 
95  per  cent,  alcohol.  With  the  acid  alone  they  were  "as  acid-fast 
as  the  tubercle  bacillus."  With  Gram's  the  branching  threads 
stained  beautifully,  standing  out  in  sharp  contrast  against  the  clear 
background. 

The  unusual  character  of  the  organism  was  at  once  recognized  by 
Dr.  Olney,  who  suspected  that  the  case  was  one  of  actinomycosis. 
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He  therefore  made  a  careful  search  for  characteristic  "Drusen," 
but  failed  to  find  anything  at  all  resembling  these.  A  very  thorough 
search  was  also  made  for  the  tubercle  bacillus,  but  none  were  found. 
With  the  exception  of  a  very  few  streptococci  and  staphylococci,  the 
only  constituents  of  the  sputum  were  the  filamentous  organism  and 
pus  cells.  Convinced,  therefore,  that  the  case  was  one  of  infection 
with  some  rare  member  of  the  streptothrix  group  and  not  having 
access  to  the  literature,  Dr.  Olney  sent  his  preparations  to  the  Path- 
ological Laboratory  of  the  University  of  Michigan  for  diagnosis. 
In  the  mean  time,  he  at  once  made  arrangements  for  securing  cul- 


Fm.  1. 


Small  grayish  mass  from  sputum,  consisting  of  tangled  streptothrix  threads,  puss  cells,  etc. 

X300. 


tures,  but,  unfortunately,  the  patient  had  suddenly  become  much 
worse,  and  had  been  taken  by  his  friends  to  a  tuberculosis  sanitarium, 
where  he  died  on  the  second  day  after  the  first  sample  of  sputum  had 
been  sent  to  Dr.  Olney.  No  autopsy  was  permitted.  No  history  of 
the  case  was  taken  at  the  sanitarium,  nor  was  any  examination  of 
the  sputum  made  there. 

The  specimens  received  from  Dr.  Olney  consisted  of  smears  of 
sputum  stained  with  carbol-fuchsin  (acid  decolorization)  and  by 
Gram's  method.  In  every  field  there  was  present  a  filamentous 
organism    showing   true    branching.      Usually    the    threads    were 
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entangled,  interwoven  masses  somewhat  convoluted,  but  occasion- 
ally single  branching  filaments  were  seen.  The  filaments  varied 
in  length,  but  many  extended  across  several  oil-immersion  fields. 
The  length  of  the  branches  also  varied  greatly,  but  the  majority  were 
short.  No  conical  or  club-shaped  terminations  were  seen.  The 
filaments  also  varied  in  thickness,  the  majority  being  about  four 
times  as  thick  as  a  tubercle  bacillus,  though  some  threads  had  about 

Fig.  2. 


I 


Mass  of  streptothrix  threads  from  sputum,  stained  with  carbol-fuchsin  and  decolorized  in  25 
per  cent,  nitric  acid.    All  the  threads  acid-fast.    X  750. 


the  same  thickness  as  the  latter.  No  bacillary  or  coccus-like  forms 
were  found.  In  the  specimens  stained  with  carbol-fuchsin  and 
decolorized  with  acid,  the  majority  of  the  threads  presented  a  beaded 
appearance  or  seemed  to  be  breaking  up  into  shorjt  rods  of  varying 
length.  The  staining  of  the  beaded  threads  is  very  irregular,  and 
the  beaded  appearance  seems  to  be  dependent  upon  the  degree  of 
decolorization.  The  deeply  staining  threads  are  wider  than  the 
lighter  ones,  and  by  focusing  a  clear  unstained  protoplasm  may  be 
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seen  connecting  the  stained  portions.  The  unstained  portions  are 
somewhat  wider  than  the  stained.  In  the  smears  stained  with 
Gram's  the  beading  is  not  so  marked,  although  by  longer  decoloriza- 
tion  it  becomes  more  evident.  It  would  seem,  therefore,  that  the 
beading  is  more  or  less  dependent  upon  the  staining  procedure. 
Pus  cells  were  found  in  moderate  numbers  in  the  mesh  of  threads, 
many  mononuclear  cells  being  present.  Streptococci  and  staphy- 
lococci were  present  in  small  numbers. 


Fig.  3. 


Streptothrix  threads  from  sputmn,  stained  with  carbol-luchsin  and  decolorized  in  25  per  cent, 
nitric  acid,  showing  true  brandling  and  beading.    X  1200. 


From  the  above  characteristics  it  was  at  once  evident  that  the 
organism  was  a  streptothrix,  morphologically  identical  with  the  ones 
described  by  Buchholz  and  Flexner.  This  opinion  was  confirmed 
by  Dr.  Flexner,  to  whom  stained  smears  were  shown.  There  can, 
therefore,  be  but  little  doubt  that  this  case  was  one  of  pulmonary 
streptothricosis,  even  in  the  absence  of  autopsy  confirmation,  and 
that  it  is  to  be  classed  with  those  of  Eppinger,  Buchholz,  Flexner, 
and  Aoyama  and  Miyamoto.    In  the  absence  of  definite  knowledge 
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concerning  the  cultural  characteristics  of  the  organism  in  the  cases 
of  Buchholz  and  Flexner,  as  well  as  in  our  own,  no  absolute  identi- 
fication of  the  species  of  streptothrix  is  possible,  but  it  seems  very 
probable  that  in  all  of  these  5  cases  either  the  Streptothrix  eppingeri 
or  a  very  closely  related  species  is  to  be  regarded  as  the  cause 
of  the  infection. 

We  must  conclude,  therefore,  from  these  5  casei^  that  there  is  a 
distinct  form  of  pulmonary  infection  clinically  resembling  tubercu- 
losis and  caused  by  an  acid-resisting  streptothrix  having  a  wide, 
geographical  distribution.  The  existence  of  such  a  condition 
becomes  of  great  importance,  in  so  far  as  the  question  of  the  differ- 
ential diagnosis  of  tuberculosis  is  concerned.  The  frequency  of 
occurrence,  the  symptomatology,  and  the  therapeutics  of  this  form 
of  streptothricosis  remain  yet  to  be  worked  out,  and  it  is  highly 
desirable  that  those  happening  to  meet  such  cases  should  make  a 
thorough  investigation  as  to  these  points  and  also  as  to  the  cultural 
characteristics  of  the  infecting  organism. 
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TUBERCULOSIS  AND  HEART  DISEASE. 

BASED    UPON   THE   STUDY   OF    1764   AUTOPSIES,    1276   CLINICAL   HIS- 
TORIES,   AND    A   REVIEW   OF   THE    LITERATURE. 

By  George  William  Norris,  A.B.,  M.D., 

OF   PHILADELPHIA, 

PHYSICIAN   TO   THE    nlSPENSARY  OF    THE    EPISCOPAL   HOSPITAL  AND  TO  THE    PHIPP8    INSTITUTE; 

MEDICAL   EXAMINER   TO   THE    WHITE    HAVEN   SANATORIUM. 

Having  within  the  last  year  had  the  opportunity  of  examining 
all  the  post-mortem  records  at  three  of  the  hospitals  in  Philadel- 
phia, aggregating  a  total  of  7040,  I  have  collected  data  from  all 
tho.se  which  showed  tuberculous  lesions  of  the  lungs,  pleura,  peri- 
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cardium,  heart,  and  great  vessels,  with  a  view  of  studying  their 
frequency  and  relationship.*  Statistics  have  also  been  gathered 
upon  57  successive  cases  of  valvular  heart  disease  which  have  come 
to  autopsy  at  the  Pennsylvania  Hospital.  The  individual  totals 
from  the  different  hospitals  are  summed  up  as  follows: 


Philadelphia  Hospital . 
Pennsylvania  Hospital 
Phipps  Institute     . 


Total 
autopsies. 

Tuberculous 
cases. 

Per  cent 

.    6426 

1606 

26 

.      562 

106 

18 

.        52 

52 

100 

Tuberculous  pericarditis  has  been  considered  in  a  previous 
paper, t  and  will  be  omitted  from  the  present  one;  it  maybe  stated, 
however,  that  the  condition  is  a  relatively  common  one,  it  having 
been  encountered  81  times  in  1780  (4.4  per  cent.)  tuberculous  autop- 
sies; while  in  31  additional  cases  of  undetermined  etiology  tuber- 
culosis may  have  been  the  causative  factor.  Small  localized  areas 
of  inflammation — milk  spots — were  not  included  in  the  foregoing 
enumeration. 

The  earliest  work  dealing  with  the  relationship  of  pulmonary 
tuberculosis  and  heart  disease  which  I  have  been  able  to  find  dates 
back  to  1806,  the  year  in  which  Corvisart  in  his  essay  "On  Dis- 
eases of  the  Heart  and  Large  Vessels "  described  the  existence  of 
small  hard  tubercles  situated  on  the  mitral  valve.  But  the  sub- 
ject did  not  attract  much  attention  until  Rokitansky,  in  1846, 
first  enunciated  the  doctrine  of  antagonism  between  valvular  heart 
disease  and  tuberculosis  of  the  lungs,  claiming  that  the  existence 
of  chronic  endocarditis  virtually  precluded  the  latter  disease,  and 
explaining  this  immunity  by  the  congestion  and  stagnation  of  venous 
blood  in  the  lungs. 

Following  out  this  line  of  thought  Rokitansky^^  and  his  disciples 
taught  that  valvular  disease  of  the  heart,  especially  when  affecting 
the  mitral  or  aortic  valves,  as  well  as  aneurysms  of  the  large  vessels, 
hydrothorax,  and  even  scoliosis,  lessened  the  tendency  to  pulmonary 
tuberculosis.  This  idea  that  scoliosis  conferred  a  relative  immunity 
is  interesting  in  the  light  of  modern  research,  especially  in  connection 
with  preventive  inoculation.  The  increased  resistance  to  tuber- 
culosis in  individuals  with  scoliosis  probably  exists,  not  by  reason 
of  venous  stasis,  but  because  patients  who  have  recovered  from  an 
attack  of  tubercular  bone  disease  have  usually  developed  an  in- 
hibitory capacity  to  tuberculosis  of  considerably  greater  potency 
than  that  possessed  by  an  unaffected  organism.  Certainly  it  would 
seem  to  be  an  established  fact  that  patients  of  the  so-called  scrofu- 
lous class  often  show  an  increased  resistance  to  tuberculosis,  which 

*  I  iim  indebted  to  Dis.  Biggs  and  Longcope,  respectively,  for  having  placed  at  my  disposal 
the  autopsy  records  of  the  Philadelphia  and  the  Pennsylvania  Hospitals, 
t  University  of  Pennsylvania  Medical  Bulletin,  1904. 
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if  it  gains  foothold  in  the  economy  often  runs  the  protracted  course 
of  a  disease  implanted  upon  an  unfavorable  soil. 

Rokitansky's  doctrine  held  unchallenged  sway  until  Traube/^ 
in  1864,  reported  a  series  of  cases  in  which  aortic  disease  and  phthisis 
pulmonalis  were  coincidently  found  at  autopsy.  The  last-named 
author,  however,  admitted  the  extreme  rarity  of  such  coincidence, 
but  believed  that  mitral  stenosis  was  directly  inhibitory.  Three 
years  later  corroborating  though  modifying  evidence  was  added 
to  the  antagonism  doctrine,  when  Lebert"  reported  24  cases  of 
pulmonary  stenosis  (15  in  men,  9  in  women),  all  of  whom  were  the 
subjects  of  pulmonary  tuberculosis,  and  most  of  whom  died  of  the 
latter  disease  without  having  a  tubercular  heritage,  before  reaching 
the  age  of  twenty-five.  If  Rokitansky's  views  were  correct  and 
venous  stagnation  prevented  tuberculosis,  it  seemed  but  natural 
to  believe  that  the  anaemia  of  pulmonary  stenosis  should  favor  it. 

It  was  not  until  1875  that  the  antagonism  theory  received  unde- 
niable disproof.  In  this  year  Frommolt,^^  in  a  paper  based  upon 
7870  autopsies  made  in  Dresden  in  the  course  of  twenty-five  years, 
reported  277  (3.5  per  cent.)  cases  of  valvular  heart  disease — all  but 
1  lesions  of  the  left  heart — among  which  22,  or  8  per  cent.,  had  pul- 
monary tuberculosis.  Following  the  footsteps  of  Frommolt,  Nie- 
meyer,  Ruehle,  Lepine,  and  others  adduced  corroborating  evidence 
and  succeeded  in  quite  thoroughly  discrediting  the  absolutism  of 
Rokitansky's  teaching,  although  many  authorities  still  insist  on 
the  rarity  of  coincident  tuberculosis  and  disease  of  the  heart.  Cer- 
tainly the  trend  of  modern  belief  is  to  set  but  little  if  any  faith  in 
the  immunizing  effect  of  chronic  endocarditis,  a  fact  which  is  no 
doubt  due  largely  to  the  increasing  accuracy  and  thoroughness 
of  our  pathological  research. 

Another  belief  held  by  Rokitansky,  and  before  him  by  Laennec,^" 
Louis,"^  and  Bizot,"  was  that  puhnonary  tuberculosis  usually  if 
not  always  occurred  in  individuals  with  small  hearts.  Louis,  in  112 
autopsies  upon  tuberculous  individuals,  found  the  heart  enlarged 
only  three  times;  in  about  one-half  of  the  cases  it  was  subnormal 
in  size.  Beneke^  met  with  similar  results  in  a  large  number  of  cases, 
and  believed  the  condition  to  be  due  to  a  congenital  hypoplasia, 
in  which  the  vascular  system  shared.  Potain,^  while  admitting  the 
fact,  attributed  the  smallness  of  the  heart  to  impoverished  nutrition. 
Renter,^  in  a  series  of  251  autopsies,  encountered  the  following 
state  of  affairs: 

Small  hearts      j™«° 29.0% 

I  women 66.0  % 

Normal  hearts  j"«° ^•'^  % 

I  women 23.2  % 

Large  hearts      j™«° '•"•^  % 

i  women 20.0  % 

Hirsch,*  on  the  other  hand,  found  the  heart  enlarged  in  44  per  cent, 
of  his  tuberculous  cases,  and  abnormally  small  in  only  5  per  cent., 
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the  increased  size  being  clue  to  an  hypertrophy  of  the  right  ventricle. 
The  doctrine  that  cardiac  hypoplasia  was  a  potent  factor  in  the 
predisposition  to  tuberculosis  was  enthusiastically  heralded  by 
Brehmer,^  who  was  impressed  with  this  belief  by  observations  made 
upon  the  inhabitants  of  Goerbersdorf — a  mountainous  resort  in 
which  rarefied  air  conduced  to  hypertrophy  of  the  heart — among 
whom  tuberculosis  was  extremely  rare.  Brehmer  believed  that 
the  small  heart  of  tuberculous  individuals  was  the  result  of  mal- 
nutrition during  the  period  of  growth,  a  condition  which  is  evinced 
by  the  poor  appetites  of  scrofulous  children,  who  as  a  result  do  not 
attain  a  normal  body  weight.  He  tried  to  substantiate  his  dictum 
by  the  results  of  investigations  which  had  been  made  upon  growing 
animals,  it  having  been  shown  that  strong,  well-fed,  healthy  oxen 
possessed  smaller  lungs  in  proportion  to  their  body  weight  than 
did  the  less  robust  specimens,  in  which  the  hearts  were  relatively 
smaller  in  comparison  to  the  lungs.  Spatz"  has  collected  statistics 
from  327  tuberculous  autopsies  in  which  the  relative  size  of  the 
cardiac  orifices,  wall,  and  chambers  were  carefully  recorded.  He 
found  the  heart  in  the  majority  of  instances  smaller  than  normal, 
with  a  tendency  to  left  ventricular  hypertrophy.  The  aorta  was 
often  found  subnormal  in  calibre,  especially  in  women.  One  case 
in  the  present  series  derived  from  the  records  of  the  Pennsylvania 
Hospital  showed  congenital  atresia  of  the  aorta,  which  had  been 
found  in  an  adult  negro  who  died  of  pneumonia  and  who  had  never 
been  conscious  of  cardiac  insufficiency.  The  systemic  circulation 
had  been  carried  on  through  a  patent  and  enlarged  ductus  arte- 
riosus; there  was  no  evidence  of  pulmonary  tuberculosis.  Oppen- 
heimer's'  studies  showed  that  the  greatest  disproportion  between 
the  human  heart  and  body  existed  at  the  time  of  puberty,  a  time 
when  tubercular  manifestations  are  very  common.  When  enlarge- 
ment of  the  heart  is  found  in  pulnlonary  tuberculosis  it  is  often  due  to 
the  use  of  alcohol  (Bauer  and  Bollinger,^  Renter^)  or  to  a  coincident 
nephritis,  it  being  therefore  more  frequently  encountered  in  men. 
A  more  recent  study  of  this  subject  has  been  made  by  Bouchard 
and  Balthazard,^  who  have  estimated  the  size  of  the  heart  in  90 
living  cases  of  pulmonary  tuberculosis  by  means  of  the  fluoroscope 
and  radiographic  screen  which  is  held  at  different  angles  to  the 
body.  The  results  thus  obtained  were  compared  with:  (1)  the  bodily 
height;  (2)  the  frontal  size  of  the  thorax;  (3)  the  weight  of  the  indi- 
vidual; (4)  the  "fixed  albumin"  before  emaciation,  i.  e.,  the  weight 
which  a  person  of  the  same  age,  size,  and  musculature  would  have 
under  normal  conditions.  The  results  of  these  investigations 
showed  two  classes  of  consumptives:  1.  Those  who  had  contracted 
tuberculosis,  though  not  predisposed.  2.  Those  who  were  predis- 
posed. In  the  first  class  the  heart  was  normal  in  size;  in  the  second, 
this  organ  possessed  only  one-half  of  its  natural  proportions;  in 
other  words,  the  heart  had  0,5  sq.  cm.  less  area  for  every  kilogram 
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of  fixed  albumin  than  wouUl  have  been  the  case  in  a  normal  indi- 
vidual. In  the  third  stage  of  pulmonary  tuberculosis  this  standard 
was  raised  through  cardiac  dilatation,  the  increase  in  size  being 
indicated  by  about  10  sq.  cm.  in  the  total  area  as  compared  with 
the  early  stages  of  tuberculosis.  In  other  chronic  diseases  this 
smallness  of  the  heart  was  not  found.  Regnault^"  denies  that  the 
heart  is  atrophied  in  chronic  pulmonary  tuberculosis,  and  calls 
attention  to  the  frequency  with  which  dilatation  or  hypertrophy 
of  the  right  ventricle  is  encoimtered.  Fraenkel"  comments  upon 
the  fact  that  this  right  ventricular  dilatation  is  occasionally  more 
easily  demonstrable  during  life  than  at  autopsy,  and  suggests  as  a 
reason  the  fact  that  during  the  last  stages  of  the  disease  the  blood 
pressure  is  lowered  and  the  whole  volume  of  the  blood  decreased. 
In  the  present  series  of  cases  the  weight  of  the  heart  was  recorded 
in  1269;  it  was  fountl  to  be  enlarged,  /.  e.,  weighed  over  380  gr., 
217  times;  in  161  of  these  the  enlargement  was  associated  with 
and  presumably  due  to  valvular  disease  or  pericardial  adhesions. 
The  remaining  56  instances  of  hypertrophy  were  in  a  considerable 
number  of  instances  apparently  due  the  coincidence  of  chronic  neph- 
ritis. The  exact  location  of  the  cardiac  enlargement  was  not  regu- 
larly recorded,  but  such  information  on  the  subject  as  was  obtainable 
resulted  as  follows:  general  hypertrophy,  41;  right-sided  hyper- 
trophy, 20;  left-sided  hypertrophy,  38.  The  heart  of  adults  was 
found  to  weigh  less  than  200  grams  in  184  instances,  leaving  707 
normal-sized  hearts.  Hypoplasia  of  the  aorta  was  met  with  three 
times.  The  following  pathological  cardiac  conditions  were  also 
encountered  in  the  1764  tuberculous  autopsies: 

Brown  atrophy 37  Gumma  of  lung 1 

Fatty  degeneraiion    .       .       .       .24  Carcinoma  of  lung       ....  1 

Valvular  fenestration :  Acute  hemorrhagic  myocarditis       .  1 

Aortic 5  Tuberculosis  of  the  aorta    .        .       .  1 

Pulmonary 2  Tubercles  on  endocardium       .       .  5 

Patulous  foramen  ovale    ...  4  Tuberculous  endocarditis   .        .       .  2 

Abscess  of  mitral  leaflet  ...  1  Tuberculous  myocarditis    .       .       .  6 

The  foregoing  figures  show  that  cardiac  hypoplasia  occurred  with 
but  moderate  frequency;  but  it  must  be  borne  in  mind  that  the 
majority  of  the  cases  were  taken  from  the  records  of  a  hospital  in 
which  a  large  number  of  the  autopsies  are  made  upon  individuals 
who  have  passed  middle  life,  among  whom  syphilis  and  nephritis 
are  common,  who  die  in  the  almshouse  or  in  the  insane  wards,  with 
tuberculosis,  it  is  true,  but  not  necessarily  of  it.  The  post-mortem 
examinations  at  the  Phipps  Institute,  where  the  majority  of  the 
patients  are  not  beyond  middle  life,  showed  a  very  much  lower 
proportion  of  enlarged  hearts.  It  would  seem,  therefore,  that  in 
uncomplicated  cases  of  pulmonary  tuberculosis  the  heart  is  sub- 
normal in  size  in  quite  a  considerable  number  of  the  cases.  A  fact 
which  must,  however,  not  be  lost  sight  of  in  this  connection  is  that 
the  heart  of  tuberculous  individuals  is  often  small  not  as  the  result 
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of  hypoplasia,  but  from  atrophy  or  degeneration  of  its  substance. 
This  fact  has  long  since  been  sufficiently  pointed  out  by  Louis, 
Andral,  Kidd,  Bennet,  Quain,  Striimpell,  v.  Leyden,  and  has  been 
observed  by  all  who  have  given  attention  to  the  matter. 

The  clinical  histories  of  the  Phipps  Institute  show  that  among 
1276  cases  of  pulmonary  tuberculosis  examined,  dilatation  of  the 
right  ventricle  was  demonstrated  in  46.  Jaccoud  found  this  con- 
dition most  frequently  associated  with  large  cavities  in  the  lungs. 
Lebert^"^  encountered  hypertrophy  of  the  right  ventricle  in  21  per 
cent,  of  the  chronic  and  13  per  cent,  of  the  acute  cases. 

Taking  up  Rokitansky's  doctrine  of  immunity — or  at  least  the 
modified  view  of  it — that  of  a  relative  inhibition  upon  tubercular 
infection  of  the  lungs — let  us  see  upon  what  scientific  facts  such  a 
resistance  can  be  based.  Congestion  of  the  lungs  when  long  stand- 
ing produces  an  increased  dilatation  and  tortuosity  of  the  capillaries, 
causing  them  to  project  into  the  alveoli,  which  in  turn  brings  about 
an  increased  transudation  of  serum.  Following  upon  this,  cell 
proliferation,  with  slight  hypertrophy  of  the  fibrous  and  muscular 
tissue,  takes  place,  this  being  accompanied  by  an  increased  deposi- 
tion of  pigment.  Here  at  once  we  have  several  causes  at  work 
which  might  inhibit  tubercular  growth.  First,  the  increased  trans- 
udation tends  to  wash  out  foreign  bodies  from  the  bronchioles, 
also  favors  cell  nutrition  and  exercises  a  germicidal  effect.  Second, 
fibrous  hyperplasia  is  in  itself  more  or  less  inhibitive  and  destructive 
to  tubercle  bacilli.  This  is  shown  by  the  clinical  course  of  fibroid 
tuberculosis,  and  by  the  fact  that  lungs  with  high  grades  of  emphy- 
sema hardly  ever  show  extensive  tubercular  involvement.  Third, 
the  addition  of  muscular  tissue  permits  more  forcible  expulsion 
of  extraneous  material.  "I  think  it  not  unlikely  that  this  increase 
of  contractile  power  may  underlie  the  well-known  immunity  of  the 
lungs  affected  with  brown  induration  for  such  disorders  as  have 
their  origin  in  the  retention  of  retained  catarrhal  secretions." 
(Rindfleisch.)  Based  upon  this  idea  that  venous  stagnation  was 
unfavorable  to  the  growth  of  the  tubercle  bacillus.  Bier"  was  led 
to  attempt  the  cure  of  tuberculous  arthritis  by  means  of  an  artificial 
stagnation  of  blood  brought  about  by  tightly  bandaging  the  ex- 
tremities on  the  proximal  side  of  the  lesion.  Pearce^^  has  lately 
called  attention  to  the  hypertrophy  of  the  elastic  fibres  in  the  pul- 
monary tissues,  which  occurs  in  chronic  congestion.  The  latter 
finding  corroborates  Hess'^°^  contention  that  the  amount  and  func- 
tional efficiency  of  the  pulmonary  elastic  tissue  plays  no  small  part 
in  the  resistance  of  the  organism  to  tuberculosis,  the  character  and 
extent  of  the  difference  in  the  elastica  of  contrasted  individuals 
being  shown  by  the  very  variable  degree  with  which  this  substance 
takes  certain  stains  or  decolorizes.  Fossier,"^  on  the  other  hand, 
has  shown  that  tubercle  bacilli  are  by  no  means  rarely  found  in 
parts  of  the  lungs  which  are  most  involved  by  cyanotic  induration. 
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A  search  into  the  voluminous  hterature  of  the  subject  reveals 
marked  differences  of  opinion  and  great  discrepancies  in  the  statis- 
tics. With  one  accord,  however,  all  authors  agree  that  stenosis 
of  the  pulmonary  orifice  favors  the  development  of  tuberculosis  of 
the  lungs.  This  predisposition  was  first  pointed  out  by  Frerichs. 
His  claim  was,  as  has  already  been  stated,  placed  upon  a  firm 
basis  by  Lebert,"  and  later  by  Stoelker.^**  The  former  believed 
that  the  results  were  brought  about,  not  owing  to  the  pulmonary 
anaemia,  as  was  taught  by  v.  Leyden,^^  but  by  means  of  the  abnor- 
mal and  unequal  character  of  the  circulation.  Fischer^^  attributes 
the  frequency  of  tuberculosis  to  the  general  lack  of  vitality  and 
resistance  which  is  but  to  be  expected  in  individuals  with  congeni- 
tal malformations.  The  idea  that  tubercular  infection  in  these 
cases  was  favored  by  pulmonary  anaemia  is  manifestly  erroneous, 
since  the  lungs  receive  their  nutrition  from  the  bronchial  arteries. 
The  frequency  with  which  pulmonary  stenosis  is  complicated  by 
tuberculosis  of  the  lungs  is  shown  by  the  following  tabulation  of 
collected   statistics : 

No.  cases  of        No.  with 
pulmonary       pulmonary 
stenosis.        tuberculosis. 

Louis 7  3 

Rokitansky 24  10 

Gintrac'o' 16  4 

Lebert 24          .  15 

Stoelker 116  16 

Paul23 27  16 

Scheeleios 61  15 

V.  Carriere'"'' 8  4 

Peacock^* 12  12 

Schultze^s 6  5 

V.  Kryger26 2  2 

Meisenburg 5  4 

Vierordtno 83  80 

K.  V.  Ruck28 10  10 

Babcockioo 1  1 

Burke'M .  47  13 

Vierordt  has  called  attention  to  the  fact  that  the  frequent  occur- 
rence of  tuberculosis  is  not  limited  to  pulmonary  stenosis  alone, 
but  is  noted  also  in  other  varieties  of  congenital  heart  disease.  This 
author  does  not  believe  that  pulmonary  tuberculosis  is  any  more 
frequent  in  pulmonary  stenosis  or  atresia  than  is  the  case  in  other 
conditions  in  which  the  nutrition  is  profoundly  impaired. 

Much  diversity  of  opinion  has  existed  upon  the  relationship  of 
mitral  stenosis  to  pulmonary  tuberculosis.  Traube  and  Lebert 
held  that  this  form  of  valvular  disease  had  a  distinctly  inhibitory, 
almost  immunizing,  effect  upon  pulmonary  disease.  Teissier,^® 
who  has  written  an  elaborate  monograph  upon  the  subject,  denies 
these  statements,  but  beheves  that  the  presence  of  this  form  of 
cardiac  lesion  favorably  influences  the  course  of  the  pulmonary 
disease.      Similarly    to    Rokitansky,    Potain,    Renault,    Fraenzel, 
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Friedreich,  Ruble,  Lepine,  and  others,  he  attributed  this  state  of 
affairs  to  the  venous  congestion.  According  to  Peter,^°  this  modi- 
fying influence  is  brought  about  by  increased  functionation  of  the 
pulmonary  apices  which  occurs  when  the  bases  are  congested.  It 
has  been  suggested  by  Fischer^^  that  mitral  stenosis  is  less  fre- 
quently encountered  in  pulmonary  tuberculosis,  because  the  dura- 
tion of  life  in  these  cases  is,  by  virtue  of  the  cardiac  lesion,  necessarily 
a  short  one.  This  is  an  vm satisfactory  explanation,  however, 
because  individuals  with  a  double  mitral  lesion  have  an  equally 
short,  if  not  shorter,  span  of  life,  and  yet  the  two  diseases  are  more 
frequently  coincident  in  the  latter  instance  than  in  the  former. 
Meisenburg"  holds  that  when  mitral  stenosis  and  tuberculosis 
occur  together  the  former  is  practically  never  primary.  Fagge^^ 
states  that  the  last-named  variety  of  heart  disease  is  almost  a  com- 
plete bar  to  tubercular  infection,  the  statistics  of  Guy's  Hospital 
having  shown  only  four  such  cases  in  a  period  of  thirty  years. 
Walsham^^  found  one  case  of  mitral  stenosis  in  130  tuberculous 
autopsies,  but  failed  to  find  this  condition  in  1000  clinical  exami- 
nations. The  same  author  in  91  cases  which  were  clinically  in- 
stances of  pure  mitral  stenosis  encountered  3  in  which  the 
physical  signs  might  have  been  those  of  pulmonary  tuberculosis; 
he  does  not  believe  that  any  definite  relationship  between  the  two 
conditions  exist.  In  Frommolt's  statistics  of  tuberculous  cases, 
mitral  stenosis  occurred  in  5  per  cent.;  mitral  insufficiency  in  10 
per  cent,  of  the  cases.  Potain^*  collected  55  instances  of  mitral 
stenosis  from  the  autopsy  records  of  the  Necker  and  Charity  Hos- 
pitals, covering  a  period  of  fourteen  years,  9  of  which  showed 
tuberculous  lesions  in  the  lungs.  Harris  and  Beale^^  found  mitral 
stenosis  three  times  in  133  tuberculous  autopsies.  Fraenkel"  saw 
two  cases  of  high-grade  mitral  stenosis  which  in  the  latter  stages 
developed  widespread  tuberculous  lesions  in  the  lungs.  Paliard^^ 
has  reported  a  case  of  mitral  stenosis  of  rheumatic  origin,  and  of 
ten  years'  duration;  the  patient  developed  and  rapidly  died  of 
pulmonary  tuberculosis. 

A  glance  at  the  following  tables  will  show  that  the  coincidence 
of  valvular  heart  disease  and  pulmonary  tuberculosis  is  encountered 
with  only  moderate  infrequency;  also  that  the  condition  has  been 
more  often  recorded  by  recent  than  by  older  observers.  Clinically 
the  occurrence  of  valvular  lesions  has  in  some  instances  probably 
been  overestimated,  the  murmurs  heard  having  been  due  to  other 
causes  than  to  organic  endocardial  disease,  and  the  symptoms  of 
apparent  cardiac  insufficiency  to  the  general  systemic  weakness, 
in  which  the  heart  muscle  shared.  On  the  other  hand,  slight  grades 
of  valvular  incompetency  are  apt  to  be  overlooked  at  autopsy, 
especially  when  the  mitral  orifice  is  involved.  Varying  degrees 
of  endocardial  thickening  in  which  the  valves  take  part  is  a  very 
common  finding  in  chronic  tuberculosis;  but  this  condition  by  no 


NORRIS:    TUBERCULOSIS   AND    HEART   DISEASE. 


657 


means  necessitates  imperfect  functionation.  In  the  present  series 
of  cases  endocardial  thickening  was  found  in  15  per  cent,  of  the 
cases  with  the  following  proportion  of  valvular  involvement:  mitral, 
183;  aortic,  126;  tricuspid,  23;  pulmonary,  13.  These  cases  were 
not  included  in  those  tabulated  as  valvular  disease,  among  which 
only  such  lesions  were  considered  which  had  been  definitely  desig- 
nated by  the  pathologist  as  " insuflBciency,"  "stenosis/'  etc.  Teissier 
found  sclerotic  endocarditis  in  40  per  cent,  of  his  tuberculous  cases 
after  excluding  those  which  had  had  other  infections.  This  indu- 
ration of  the  endocardium  may  be  generalized,  but  is  usually  more 
marked  at  the  line  of  valvular  contact  or  at  that  point  of  the 
endocardium  at  which  these  structures  impinge  during  diastole. 
These  lesions  are  most  frequently  seen  on  or  in  the  neighborhood 
of  the  mitral  valve. 
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The  records  gathered  from  the  Philadelphia  Hospital  showed  a 
relatively  larger  number  of  aortic  lesions  than  did  those  from  the 
other  institutions,  a  result  which  is  easily  explained  by  the  fact  that 
more  of  these  cases  were  advanced  in  life.  The  patients  at  the 
Phipps  Institute,  on  the  other  hand,  were  mostly  young,  their  death 
with  a  few  exceptions  having  been  due  to  the  last-named  disease. 
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If  we  investigate  the  frequency  with  which  valvular  disease  of 
the  heart  is  complicated  by  pulmonary  tuberculosis  we  find  a 
number  of  statistics  the  import  of  which  lead  to  similar  conclu- 
sions. Otto^^  has  especially  investigated  the  relation  of  sex  in  rela- 
tion to  the  present  question,  and  states  that  tuberculosis  of  the 
lungs  is  more  often  engrafted  upon  women  suffering  from  valvular 
disease  than  is  the  case  in  men.  The  preponderence  of  mitral 
lesions  is  again  evident  in  the  following  tabulation: 

^Autopsy  Statistics  in  Cases  of  Valvular  Heart  Disease. 
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Unfortunately  the  majority  of  available  statistics,  including  my 
own,  which  deal  with  the  occurrence  of  recent  endocarditis  in  pul- 
monary tuberculosis,  give  no  information  regarding  the  micro- 
scopic findings  or  bacteriological  examinations.  The  frequency 
with  which  this  condition  is  encountered  is  shown  in  the  appended 
tabulation : 

Tuberculous         Recent  „ 

,         ,...  Percent, 

autopsies.      endocarditis. 

Teissier 100  32  32.0 

Schultze 6937  67  0.966 

08ler<2 216  12  5.5 

Kidd 500  6  1.2 

Norris 1764  16  0.9 

Fenwick 1560  13  0.7 

Otto 185  4  3.1 

Dittrichiia 403  1  0.24 

Doubtless  in  the  majority  of  the  above  cases  the  acute  endocar- 
ditis was  due  to  other  causes  than  the  tubercle  bacillus.  In  one 
of  Osier's  cases  fresh  tubercles  were  found  upon  the  mitral  leaflet, 
but  no  tubercle  bacilli  could  be  demonstrated  in  the  sections.  Kidd 
and  Councilman  also  failed  to  find  them.  Even  when  the  bacilli 
can  be  demonstrated,  it  is  perfectly  possible  that  their  presence  was 
simply  accidental,  as  a  roughened  endocardium  would  present  a 
favorable  ground  for  the  lodgement  of  micro-organisms  carried 
thence  by  the  blood  stream.  Lancereaux,"  Letulle,^*  Perroud,^^ 
Traube,^"  Fenwick,®^  and  others  have  reported  cases  of  tuberculous 
endocarditis,  but  inasmuch  as  bacteriological  evidence  is  lacking 
their  identity  cannot  be  proved.  Anders,"^  who  has  written  an 
excellent  article  on  the  subject,  states  that  these  cases  are  often 
"associated  with  other  forms  of  cardiac  tuberculosis,  especially 
the  pericarditic." 


/ 
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Simple  sclerotic  endocarditis  is  met  with  very  commonly  in  pul- 
monary tuberculosis,  and  is  presumably  due  to  the  toxaemia  which 
is  present  in  the  chronic  variety  of  this  disease.  The  researches  of 
Auclair^^  have  shown  that  the  metabolic  products  of  the  tubercle 
bacillus  possess  sclerogenetic  as  well  as  necrogenetic  properties, 
which  would  readily  account  for  the  endocardial  thickening.  Boinet 
and  Romary's"^  experiments  have  proved  that  bacterial  toxin, 
even  in  the  absence  of  bacteria  themselves,  and  without  the  addi- 
tion of  trauma,  are  capable  of  producing  changes  in  the  endocar- 
dium and  aorta.  "Ectasine,"  the  vasodilatory  substance  which 
Bouchard  has  shown  to  be  a  constituent  of  the  tuberculous  toxin 
by  producing  vascular  relaxation  would  favor  diapedesis  of  the 
leukocytes,  thus  paving  the  way  for  sclerogenous  processes. 

Teissier  has  enunciated  the  belief  that  mitral  stenosis  is  fre- 
quently produced  by  the  prolonged  action  of  the  tuberculous  toxin 
upon  the  endocardium,  which  in  time  results  in  a  narrowing  of  the 
valvular  orifice,  and  states  that  this  form  of  valvular  lesion  exerts 
an  inhibitory  effect  upon  the  pulmonary  disease.  If  such  an  inhibi- 
tion exists,  it  is  more  probably  due  to  the  increased  resistance 
which  the  bodily  tissues  have  acquired  through  the  prolonged 
presence  of  the  toxin  in  the  system  than  to  the  mechanical  action 
of  the  stenosis.  Chartier'^"^  remarks  that  this  sclerogenous  ten- 
dency is  not  tuberculosis,  but  the  index  of  immunity  versus  tuber- 
culosis. 

A  tuberculous  process  may  of  course  be  engrafted  upon  a  pre- 
existing valvulitis  of  different  etiology,  or  the  condition  may  be 
reversed.  Cardiac  murmurs  occur  so  frequently  in  tuberculosis, 
especially  in  its  later  stages,  and  true  tuberculous  endocarditis  is 
so  rarely  encountered,  that  the  condition  is  hardly  ever  diagnos- 
ticated during  life,  although  this  has  been  done  in  a  few  instances. 
Cases  reported  as  such,  in  the  absence  of  post-mortem  substantia- 
tion, have  absolutely  no  value.  An  interesting  case  has  recently 
been  reported  by  Debove;^^  an  individual,  aged  thirty-four  years, 
died  in  a  cachectic  condition,  and  at  autopsy  tubercle  bacilli  were 
found  in  the  blood  and  in  the  mitral  vegetations,  no  tuberculous 
lesions  being  encountered  elsewhere.  Teissier  has  classified  the 
various  forms  of  tuberculous  endocarditis  as  follows: 

Tuberculous  Endocarditis  (bacillary). 

a.  Granular,  discrete  or  confluent. 

b.  Caseous. 

c.  Nodular  (vegetative). 
Endocardial  Sclerosis  (toxic). 

a.  Generalized. 

b.  Localized. 

Heller,^^  Cornil,**  and  Kundrat*^  were  among  the  first  to  describe 
tuberculous  endocarditis,  but  the  credit  of  the  first  definite  and 
accurate  report  of  this  condition  belongs  to  Tripier,^^  who,  in  a  case 
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of  miliary  tuberculosis,  found  a  small  nodule  on  the  anterior  leaflet 
of  the  mitral  valve  which  showed  the  characteristic  cellular  changes 
upon  microscopic  examination,  as  well  as  the  tubercle  bacillus 
itself.  Some  time  afterward  v.  Leyden^*  reported  four  similar 
cases,  in  one  of  which  the  condition  was  diagnosticated  antemor- 
tem.  Lion,"^  Londe  and  Petit^"  demonstrated  tubercle  bacilli  in 
the  valvular  endocardium,  but  derived  negative  results  from  inocu- 
lation experiments.  Similar  results  were  obtained  by  Etienne,^^ 
de  Thiry,^"  Benda,'^^  Poncet  and  Dor,^^  Ferrand  and  Rathery,^^ 
Michaelis  and  Blum,^*  were  the  first  to  succeed  with  inoculation  by 
producing  tuberculous  endocarditis  in  rabbits;  and  finally  Braillon 
and  Jousset^"  demonstrated  tubercle  bacilli  in  the  blood  of  a  man 
dying  of  primary  tuberculous  endocarditis,  the  only  other  evidences 
of  this  infection  having  been  a  few  pleural  adhesions.  Tuberculous 
endocarditis  usually  assumes  a  verrucose,  but  sometimes  an  ulcera- 
tive form.  According  to  Benda,  the  majority  of  these  cases  have 
their  origin  in  a  miliary  infection,  which  happens  to  become  local- 
ized upon  the  valves,  being  in  this  respect  analogous  to  the  condi- 
tion described  by  this  author  as  tuberculous  endangeitis.  In  search- 
ing through  the  records  of  the  Philadelphia  Hospital  two  cases 
were  found  which  were  designated  as  "tuberculous  endocarditis;" 
small  tubercles  had  been  foinid  upon  the  valves,  but  apparently 
no  microscopic  examination  had  been  made. 

Vaquez^*  reports  a  case  with  very  slight  pulmonary  involvement 
which  developed  the  signs  of  an  acute  mitral  endocarditis  with 
cardiac  dilatation,  the  patient  rapidly  succumbing  with  evidences 
of  oedema  of  the  lungs.  Post-mortem  examination  of  the  heart 
showed  a  recent  marginal  mitral  endocarditis,  in  the  verrucose 
structure  of  which  tubercle  bacilli  were  demonstrated.  In  Ferrand 
and  Rathery's  case  primary  tuberculosis  of  the  spleen  was  com- 
plicated by  endocarditis,  tubercle  bacilli  being  found  in  the  heart 
clots  and  the  valvular  vegetations.  The  mode  of  infection  in  these 
cases,  the  valves  themselves  having  few  or  no  bloodvessels,  is 
probably  derived  from  the  heart's  blood;  lymphogenous  infection 
is  of  course  also  possible.  The  cardiac  enfeeblement  which  occurs 
in  the  later  stages  of  tuberculosis  would  favor  the  deposition  of 
fibrin  upon  the  endocardium,  in  which  tubercle  bacilli  could  be 
readily  enmeshed.  Some  cases  are  due  to  direct  extension  of  the 
process  from  a  tuberculous  myocarditis.  It  is  much  to  be  desired 
that  microscopic  examinations  be  made  of  all  valvular  abnormali- 
ties occurring  in  individuals  who  show  tuberculous  lesions  in  any 
part  of  the  body. 

The  effect  of  valvular  lesions  upon  the  course  and  curability  of 
pulmonary  tuberculosis  is  an  interesting  one.  Some  authors,  among 
whom  Graham^^  may  be  mentioned,  state  that  the  presence  of  the 
former  condition,  especially  when  mitral  insufiiciency  exists,  and 
is  accompanied  by  good  compensation,  exerts  a  favorable  influence 
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upon  the  pulmonary  disease,  von  Kryger's  1100  autopsies  showed 
59  cases  of  valvular  lesions  associated  with  a  healed  tuberculosis 
of  the  lungs.  Among  1606  autopsies  at  the  Philadelphia  Hospital 
I  found  145  cases  of  healed  pulmonary  tuberculosis,  73  of  which 
were  associated  with  abnormal  hearts;  35  of  these  being  valvular 
lesions,  and  38  showing  well-marked  hypertrophy,  in  the  majority 
of  instances  due  to  arteriosclerosis  or  nephritis.  Of  the  former  27 
affected  the  mitral,  25  the  aortic,  and  2  the  tricuspid  valves.  Two 
cases  were  described  as  "healing  tuberculosis,"  in  one  of  which  a 
double  mitral  lesion  was  present,  in  the  other  "chronic  endocar- 
ditis of  the  mitral  and  aortic  valves."  It  is  necessary  to  state, 
however,  that  in  many  of  the  foregoing  cases  there  was  no  positive 
evidence  of  impaired  valve  action;  a  number  of  them  having  been 
simply  designated  as  "chronic  endocarditis,"  "aortic  sclerosis," 
etc.  Aneurysm  of  the  aorta  was  found  eight  times  in  1764  tuber- 
culous autopsies,  in  one  instance  it  was  associated  with  a  healed 
process.  It  will  be  remembered  that  this  is  one  of  the  conditions 
which  Rokitansky  believed  to  have  an  immunizing  effect.  Fuller^'* 
states  that  about  7  per  cent,  of  all  cases  of  aortic  aneurysm  show 
evidences  of  pulmonary  tuberculosis;  the  Brompton  Hospital  re- 
ports show  that  7  out  of  24  cases  of  aneurysm  were  complicated 
by  tuberculosis.  Lebert's  statistics  show  this  condition  in  6  per 
cent,  of  the  cases.  The  question  as  to  whether  the  heart  lesion 
preceded  or  followed  the  pulmonary  tuberculosis  has  in  quite  a 
large  number  of  instances  been  carefully  determined.  In  11  out 
of  27  cases  Kidd"  found  that  the  heart  disease  had  been  first  estab- 
lished. Meisenburg"  reported  49  cases  in  which  a  similar  state 
of  affairs  had  existed ;  in  none  of  these,  however,  was  mitral  stenosis 
present.  Duchamp^^  has  reported  a  case  of  a  girl  who  at  the  age  of 
eight  had  chorea,  with  endocarditis,  who  suffered  from  valvular 
incompetency  for  years,  finally  dying  at  the  age  of  twenty-two  of 
pulmonary  tuberculosis.  Lannois"^  has  recorded  an  instance  in 
which  an  individual  who  had  had  four  attacks  of  rheumatic  fever 
which  resulted  in  producing  both  mitral  and  aortic  insufficiency, 
developed  and  died  of  an  acute  tuberculosis  of  the  lungs.  Brousse 
and  Duchamp®^  have  noted  the  occurrence  of  pulmonary  tubercu- 
losis in  a  girl  who  had  shown  the  symptoms  and  signs  of  mitral 
insufficiency  for  years.  Otto,*^  after  a  careful  study  of  the  clinical 
and  pathological  records  of  Eichhorst's  clinic,  covering  a  period 
of  eleven  years,  found  the  coincident  presence  of  pulmonary  tuber- 
culosis and  heart  disease  in  6.3  per  cent,  of  the  women,  but  failed 
to  find  any  such  instances  among  the  men.  She  therefore  concludes 
that  the  simultaneous  occurrence  of  the  two  lesions  is  by  no  means 
incompatible,  and  that  malnutrition  of  the  cardiac  muscle  arid 
insufiicient  compensatory  hypertrophy  are  conditions  which  render 
a  tubercular  infection  more  readily  possibly.  Schultze^^  found 
antecedent  cardiac  disease   42   times  in    109  cases  of  pulmonary 
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tuberculosis,  and  similar  experiences  might  be  quoted  almost  indefi- 
nitely. 

When  tubercle  bacilli  enter  the  blood  stream,  which  they  may  do 
either  through  the  pulmonary  veins  or  by  direct  transmigration 
from  a  neighboring  focus,  they  may  gain  a  foothold  upon  some 
localized  area  of  the  intima,  producing  either  superficial  tubercles, 
infiltration,  total  occlusion  of  the  vessel,  or  ulceration,  in  which 
case  aneurysmal  dilatation  of  the  vessel  may  occur.  The  latter 
incidence  has  been  observed  in  a  canine  case  reported  by  Hektoen.^** 
Cardiac  thrombi  are  a  common  autopsy  finding  in  pulmonary 
tuberculosis;  Warthin^^  found  them  in  10  per  cent,  of  his  cases; 
the  only  case  in  which  a  microscopic  examination  of  the  clot  was 
made  revealed  the  presence  in  the  basal  layers  of  "  epithelioidal 
tissue  containing  numerous  giant  cells,  and  showing  a  beginning 
caseation,"  red  blood  cells,  fibrin,  and  tubercle  bacilli  were  also 
demonstrated.  The  latter  have  been  found  in  cardiac  thrombi  by 
Weichselbaum,"  Klebs,^'  Birch-Hirschfeld,^"  Kotlar,^^  Chiari.^« 

Tuberculosis  of  the  aorta  occurred  only  once  in  the  present  series 
of  cases.  The  anterior  surface  of  the  vessel  underlying  the  peri- 
cardium showed  two  projecting  caseous  nodules  about  the  size  of 
a  split  pea,  surrounded  by  an  inflammatory  zone,  the  primary  seat 
of  the  infection  having  apparently  been  in  the  lungs. 

Within  the  last  year  Simmitsky^^  has  reported  two  instances  of 
this  condition,  and  collected  eighteen  from  the  literature,  in  which 
collection  are  included  the  cases  which  are  incorporated  in  Blumer's'* 
paper  some  years  before.  Tuberculosis  of  the  aorta  may  arise  in 
four  ways:  first,  by  the  direct  extension  of  a  tuberculous  process 
outside  the  vessel  walls;  second,  and  most  commonly,  by  the 
deposition  of  tubercles  upon  the  intima,  in  which  process  the  other 
two  vascular  coats  may  be  but  are  usually  not  involved;  third,  by 
the  infection  travelling  through  the  vasa  vasorum,  the  latter  case 
being  rather  rare,  as  is  shown  by  the  infrequency  with  which  the 
media  has  been  found  to  be  the  seat  of  disease;  fourth,  by  lymphatic 
infection,  although  this  necessitates  the  assumption  of  an  invasion 
in  the  opposite  direction  to  the  current.  As  has  already  been  pointed 
out,  the  dislodgement  of  tuberculous  thrombi  may  produce  an 
endangeitis.  In  a  case  reported  by  Kamen,^"  a  tuberculous  gland 
which  had  become  adherent  to  the  aorta  ruptured  into  that  vessel; 
as  a  rule,  however,  the  condition  occurs  as  part  of  a  general  miliary 
invasion.  Simmitsky's  investigations  showed  two  such  cases  occur- 
ring in  135  instances  of  the  last-named  process.  From  the  evidence 
thus  far  obtained  one  is  led  to  believe  that  arterial  lesions  such  as 
atheroma  or  calcareous  degeneration,  while  favoring  the  deposition 
of  tubercles  upon  the  intima,  are  by  no  means  a  requisite  for  their 
production. 

Tuberculosis  of  the  myocardium  was  mentioned  by  Laennec"^  in 
1826;  but  the  first  case  on  record  is  that  reported  by  Townsend*" 
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in  1832.  Since  then  the  condition  has  been  studied  by  numerous 
observers,  among  whom  may  be  mentioned  Saenger/^  Pollak/^ 
Valentin/^  Mendez/*  Labb^/^  and  Anders;*"  in  the  excellent  paper 
of  the  latter  will  be  found  an  extended  bibliographical  list  of  authors 
antedating  1902. 

Myocardial  tuberculosis  manifests  itself  in  four  ways: 

1.  Large  Tubercles.  These  may  be  single  or  may  result  from 
the  conglomeration  of  smaller  tuberculous  foci.  They  vary  from  a 
small  pea  to  a  hen's  egg  in  size.  These  nodules  have  a  caseous 
centre  and  may  very  closely  simulate  gummata,  a  fact  which  has 
been  attested  by  Virchow  himself. 

2.  Diffuse  Tubercular  Infiltration.  This,  the  rarest  variety,  is 
usually  seen  in  those  cases  in  which  the  myocardium  has  become 
involved  as  the  result  of  direct  extension  from  the  pericardium, 
the  muscular  tissue  being  to  a  considerable  degree  destroyed. 

3.  Miliary  Tubercles.  In  these  cases  the  usual  miliary  tubercles 
are  found  underlying  but,  as  a  rule,  not  involving  the  endocardium, 
on  account  of  which  they  are  easily  overlooked. 

4.  Fibroid  Tuberculous  Myocarditis.  The  existence  of  this  form 
was  for  some  time  questioned  inasmuch  as  Brehmer's*^  case  was  the 
only  one  on  record.  Since  then,  however,  a  similar  case  has  been 
described  by  Gandy,**  and  a  definite  identity  established.  The 
pathological  findings  in  these  cases  consist  of  diffuse  infiltration 
of  round  cells  and  connective  tissue.  Microscopically,  giant  cells, 
caseous  areas,  but  no  tubercle  bacilli  have  been  demonstrated. 
This  variety  of  myocarditis  is  presumably  due  to  toxaemia,  being 
comparable  to  tuberculous  cirrhosis  of  the  liver  and  similar  to  the 
muscular  sclerosis  found  in  the  horse  by  Cadiot,  Gilbert,  and 
Roger,^*  as  well  as  the  muscular  fibrosis  of  chronic  tuberculosis 
described  by  KUppel. 

Nearly  half  of  the  reported  cases  of  tuberculous  myocarditis 
occur  in  individuals  under  fifteen  years  of  age,  no  especial  predi- 
lection for  sex  having  been  noted.  The  majority  of  the  cases  seem 
to  owe  their  origin  to  infection  of  the  pericardium;  the  endocardium, 
on  the  other  hand,  does  not  often  seem  to  share  in  the  extension 
of  the  disease.  The  following  table  shows  the  frequency  with  which 
the  condition  has  been  encountered. 

Per  cent. 

Rokitansky 116  2  1.7 

Louis 112  0  0 

Willigk 1825  2  0.1 

Valentines 3203  7  0.21 

Chambers -  ,        .      566  2  0.3 

Sangali«o 796  2  0.2 

Fuchssi 285  1  0.4 

Dittrich 403  1  0.28 

Norris 1764  5  0.28 

Stephani®^  has  during  the  past  year  collected  and  tabulated 
most  of  the  reported  cases  of  large  conglomerate  heart  tubercles 
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from  the  literature  and  found  but  36.  Localized  areas  of  myocar- 
dial tuberculosis  as  an  accompaniment  of  tuberculous  pericarditis 
is  quite  a  frequent  autopsy  finding,  but  large  caseous  masses  are 
a  considerable  rarity.  Kaufmann,"^  in  his  Pathological  Anatomy, 
states  that  he  has  seen  a  tuberculous  mass  the  size  of  a  goose  egg 
involving  the  wall  of  the  right  auricle. 

The  source  of  infection  in  myocardial  tuberculosis,  in  the  same 
manner  as  when  the  pericardium  is  thus  involved,  is  usually  from 
the  bronchial  or  mediastinal  glands.  The  frequency  with  which 
these  structures  are  the  seat  of  an  active  or  latent  tuberculosis  has 
been  pointed  out  in  another  paper. "^  Cabannes"*  has  written  an 
article  upon  tuberculosis  of  the  auricles  in  which  he  calls  attention 
to  the  enormous  size  of  the  tubercles  which  have  been  found  infil- 
trating these  structures;  according  to  the  last  named  author  these 
cases  owe  their  origin  to  infection  from  the  adjacent  lymphatic 
glands.  Primary  tuberculosis  of  the  myocardium  has  been  described 
by  Demme,^*^  Noel,^"^  and  Knopf,  but  the  existence  of  such  a  con- 
dition has  not  been  generally  accredited.  In  1764  tuberculous 
autopsies  I  was  able  to  find  tuberculous  myocarditis  six  times.  In 
one  case  small  miliary  tubercles  were  found  scattered  through  the 
muscle  fibres  in  a  case  of  acute  general  infection;  the  other  cases 
were  associated  with  tuberculosis  of  the  pericardium;  none  of  the 
cases  showed  large  caseous  masses.  Microscopic  examinations 
of  the  cardiac  muscle  were  recorded  in  41  tuberculous  cases  at  the 
Pennsylvania  Hospital  with  the  following  results: 

Normal  muscle 14 

Chronic  interstitial  myocarditis      .       .        • 10 

Parenchymatous  degeneration 9 

Fatty  degeneration 5 

Brown  atrophy 3 

Cultures  were  made  from  the  heart's  blood  in  21  cases  of  pul- 
monary tuberculosis,  resulting  as  follows: 

sterile 14 

Micrococcus  lanceolatus 3 

Staphylococcus  pyogenes  aureus 1 

Streptococcus  mucosus 1 

Micrococcus  eitreus 1 

Bacillus  alkigenes 1 

The  foregoing  results  tend  to  substantiate  the  observations  of 
clinical  experience.  In  the  wards  of  the  Phipps  Institute,  where  a 
considerable  number  of  patients  with  advanced  pulmonary  tuber- 
culosis are  assembled,  it  has  frequently  been  observed  that  after 
remaining  in  a  stationary  condition  for  a  considerable  length  of 
time,  five  or  six  individuals  will  often  die  in  rapid  succession  and 
without  very  evident  cause,  suggesting  the  fact  that  this  sudden 
rise  in  the  mortality  rate  has  been  due  to  an  acute  infection  which 
had  gone  the  rounds  of  the  ward. 
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Tuberculous  myocarditis  may  be  closely  simulated  by  gumma, 
carcinoma,  and  actinomycosis.  The  first  of  these  is  to  be  distin- 
guished from  tuberculosis  by  being  more  sharply  circumscribed 
from  the  surrounding  tissue,  when  microscopically  examined,  and 
also  by  being  grayer  in  color.  Carcinoma  contains  less  moisture, 
and  is  more  brittle.  Actinomycosis  may  be  impossible  of  differentia- 
tion, unless  tubercle  bacilli  or  booklets  are  found. 

Conclusions.  1 .  In  view  of  the  frequency  with  which  tuberculosis 
of  the  lungs  has  been  found  to  be  associated  with  valvular  heart 
disease,  we  are  forced  to  conclude  that  the  latter  exerts,  if  any, 
but  very  slight  influence  upon  the  former,  either  as  an  inhibitive 
or  curative  influence,  even  if  satisfactory  compensation  is  main- 
tained. On  considering  the  relative  frequency  of  valvular  lesions 
in  general,  mitral  stenosis  does  not  seem  to  be  less  often  coincident 
with  tuberculous  disease  of  the  lungs  than  other  varieties  of  heart 
lesion. 

2.  It  is  doubtful  whether  smallness  of  the  heart  predisposes  to 
pulmonary  tuberculosis  of  the  lungs  to  a  greater  degree  than  is 
explainable  by  the  general  systemic  underdevelopment  and  lack 
of  resistance  which  such  individuals  often  exhibit.  It  is  a  fact, 
however,  that  small  hearts,  either  as  the  result  of  wasting  or  hypo- 
plasia, are  commonly  found  at  tuberculous  autopsies,  while  large 
hearts  are  not  often  encountered  in  uncomplicated  cases. 

3.  Stenosis  of  the  pulmonary  orifice  seems  to  favor  the  develop- 
ment of  tuberculosis  of  the  lungs.  A  very  large  proportion  of  these 
cases  die  of  the  latter  disease. 

4.  Arterial  and  endocardial  thickening  is  a  common  result  of 
tuberculous  intoxication,  but  it  is  doubtful  whether  this  process 
attains  a  suflBcient  degree  to  produce  valvular  incompetency,  as 
claimed  by  Teissier. 

,5.  Tuberculous  endocarditis  and  myocarditis,  particularly  the 
former,  occur  with  considerable  rarity,  but  pericarditis,  especially 
the  chronic  forms,  very  frequently  owe  its  existence  to  the  presence 
of  the  tubercle  bacillus. 

6.  Tuberculosis  of  the  aorta^  is  also  a  finding  of  considerable 
rarity;  the  condition  may  result  in  the  formation  of  an  aneurysm. 

7.  The  cardiac  muscle  undergoes  various  forms  of  degeneration 
in  pulmonary  tuberculosis,  fatty  and  fibroid  changes  being  very 
common,  a  fact  which  explains  the  signal  failure  of  digitalis  and 
certain  other  heart  stimulants  to  benefit  these  cases. 

8.  Uncomplicated  cases  of  pulmonary  tuberculosis  often  exhibit 
such  striking  differences  in  resistive  power  and  frequently  evince 
such  a  remarkable  tendency  toward  recovery,  even  in  seemingly 
hopeless  cases,  that  we  should  accept  only  the  most  absolute  evi- 
dence as  a  proof  that  either  the  coincidence  of  another  pathologi- 
cal condition  or  the  administration  of  a  special  remedy  has  con- 
ferred a  benefit  upon  the  patient. 
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Elsewhere  one  of  us^  has  described  the  hsemagglutinative 
power  of  various  cytolytic  immune  sera  and  the  relation  of  the  red 
blood  corpuscle  thrombi  (hyaline  thrombi)  resulting  from  the  injec- 
tion of  such  sera  to  focal  hyaline  necroses  of  the  liver.  The  distinct 
character  of  the  liver  lesions  thus  produced  and  the  fact  that  they 
could  be  explained  only  by  the  presence  of  agglutinated  red  blood 
corpuscle  thrombi  suggested  the  possibility  that  similar  lesions 
occurring  in  various  infectious  diseases  might  be  due  to  the  devel- 
opment of  haemagglutinins  of  bacterial  origin.  In  order  to  test 
this  supposition  we  have  attempted  to  demonstrate  the  presence 
of  haemagglutinins  in  filtrates  of  bacteria  treated  in  various  ways 
and  by  the  injection  of  the  same  into  animals  to  produce  agglu- 
tinated red  blood  corpuscle  thrombi  and  associated  liver  necroses. 

It  is  not  our  intention  to  go  into  the  general  literature  of  these 
subjects,  but  merely  to  touch  upon  those  points  which  relate  to 
infectious  conditions.  The  more  important  views  concerning  liver 
necroses  may  be  found  in  the  papers  of  Flexner,^  Mallory,^  Box- 
meyer,*  and  Opie.''  That  the  so-called  hyaline  thrombi  may  be  com- 
posed of  altered  and  fused  red  blood  corpuscles,  we  consider  to  be 
definitely  established.  The  recent  studies  of  Flexner,"  Boxmeyer 
and  Pearce  offer  conclusive  evidence  of  such  origin,  and  support 
the  earlier  observations  of  Klebs^  and  Ziegler.*  The  occurrence  of 
hyaline  thrombi  in  connection  with  various  infectious  and  toxic 
conditions  has  been  emphasized  by  Welch, ^  who,  in  his  summary 
of  the  literature  mentions  particularly  infections  with  S.  pyogenes 
aureus  and  B.  cholerse  suis,  and  offers  a  suggestion  concerning  their 
origin  from  red  blood  corpuscles.  In  a  later  discussion^"  of  the  sub- 
ject he  brings  forth  the  hitherto  unpubUshed  observation  of  Fisher 
concerning  the  plugging  of  small  vessels  by  agglutinated  red  cells, 
as  the  result  of  injecting  typhoid  bacilli,  and  calls  attention  to  the 
evidence  in  favor  of  the  interpretation  of  many  of  the  hyaline  thrombi 

♦  This  study  has  been  conducted  under  a  grant  from  the  Rockefeller  Institute  for  Medical 
Research. 
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as  derived  from  fused  red  blood  corpuscles.  Other  important 
observations  are  those  of  Flexner,  who  found  similar  thrombi  in 
the  intestine  of  typhoid  fever,  in  bronchopneumonia,  and  in  experi- 
mental diphtheria;  and  also  of  Boxmeyer  who  could  distinguish, 
in  the  livers  of  rabbits  dying  of  experimental  hog  cholera,  between 
necroses  due  to  endothelial  cell  thrombi  and  those  due  to  agglu- 
tinated red  blood  corpuscle  thrombi.  The  hyaline  thrombi  occur- 
ring in  various  intoxications  due  to  either  organic .  or  inorganic 
poisons,  and  in  toxic  conditions  of  doubtful  origin,  as  eclampsia, 
are  undoubtedly  of  similar  nature;  but  as  they  do  not  come  within 
the  scope  of  this  paper,  will  not  be  further  considered. 

Of  considerable  historical  interest,  in  connection  with  this  ques- 
tion of  the  occurrence  of  red  corpuscle  thrombi  in  the  course  of 
infectious  diseases  are  the  observations  of  Hueter,"  made  in  1873. 
As  the  results  of  his  studies,  to  which  attention  has  recently  been 
called  by  Welch,^"  Hueter  came  to  the  conclusion  that  clumping 
of  red  blood  corpuscles  causing  permanent  or  transient  occlusion 
of  capillaries  and  small  vessels  ("globulose  Stase  und  Embolic") 
occurred  not  uncommonly  in  septic  and  other  fevers.  His  theory 
that  this  phenomenon  constituted  the  underlying  basis  of  fever  has 
never  gained  acceptance,  but  the  observations  are  of  interest  in 
connection  with  our  recently  acquired  knowledge  of  bacterial 
hsemagglutinins.  v.  Recklinghausen^^  considers  this  globular 
stasis  of  Hueter  to  be  analogous  to  a  condition  found  in  the  capil- 
laries after  transfusion  of  alien  blood,  and  which  he  described  as  an 
"agglutination"  of  red  blood  cells. 

In  planning  this  investigation  it  was  evident  that  as  necroses  of 
the  liver  are  most  frequently  associated  with  infections  by  the  bacillus 
of  typhoid  fever  and  the  bacillus  of  hog  cholera,  the  bulk  of  the 
work  should  be  done  with  these  organisms.  In  order,  however, 
that  no  opportunity  might  be  lost,  the  literature  dealing  with  bac- 
terial hsemolysins  was  examined  in  the  hope  of  finding  references 
to  organisms  which  produced  also  ha^magglutinins.  Of  twenty- 
nine  such  investigations,^^  but  six"  refer  to  the  production  of  haem- 
agglutinins  by  bacteria.  Kraus  and  Ludwig  found  that  bouillon 
cultures  of  S.  pyogenes  aureus  and  Vibro  Paris  had  the  power  of 
agglutinating  red  blood  corpuscles,  in  vitro,  in  from  ten  to  twenty- 
four  hours  at  room  temperature.  The  mass  which  settled  at  the 
bottom  of  the  tube  was  seen  upon  agitation  to  be  composed  of  small 
clumps  of  red  blood  corpuscles  which  could  not  easily  be  disinte- 
grated. The  agglutinin  they  considered  to  be  independent  of  the 
hemolysin;  but,  on  the  other  hand,  they  state  that  organisms  which 
do  not  hsemolyze  also  do  not  agglutinate.  Small  amounts  of  the 
cultures  caused  agglutination  without  haemolysis.  Volk  and  Lip- 
schiitz,  working  with  staphylolysin  and  vibriolysin,  describe  agglu- 
tination in  connection  with  incomplete  haemolysis  of  rabbits'  blood, 
but  did  not  observe  it  with  other  bloods.    Volk,  as  a  result  of  his 
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observations,  comes  to  the  conclusion  that  agglutination  is  due  not 
to  a  specific  body,  but  to  non-isotonicity  of  the  fluid.  Calamida 
states  that  no  agglutination  precedes  the  haemolysis  caused  by 
bouillon  cultures  of  the  chicken-cholera  bacillus.  Flexner  men- 
tions agglutinins  of  low  activity  in  filtrates  of  B.  pyocyaneus, 
B.  typhosus,  and  S.  pyogenes  aureus.  Kaysef,  in  his  study  of 
colilysin,  observed  a  clumping  of  red  cells  in  connection  with 
incomplete  haemolysis,  but  not  when  complete  solution  occurred. 
Of  greatest  interest,  however,  and  very  suggestive,  is  the  obser- 
vation of  Eisenberg,*'^  who  found  the  blood  of  an  individual  with 
a  generalized  pyocyaneus  infection  to  be  both  autoagglutinative 
and  isoagglutinative. 

As  the  result  of  this  survey  it  seemed  advisable  to  utiUze  B. 
pyocyaneus  and  S.  pyogenes  aureus  in  addition  to  B.  typhosus 
and  B.  cholerse  suis;  and  these  with  B.  dysenteria?  and  S.  pyogenes 
constituted  the  group  of  organisms  finally  selected  for  study. 

Methods.  In  previous  attempts  (Reed,^^  Flexner,  Mallory  and 
Boxmeyer)  to  produce  liver  necroses  by  the  injections  of  micro- 
organisms, either  the  living  culture  grown  in  the  ordinary  way  or  its 
filtrate  has  been  used.  With  the  use  of  the  former  it  has  been  diffi- 
cult to  distinguish  between  the  direct  action  of  the  organism  and 
the  effect  produced  by  its  toxin;  with  the  latter  the  action  of  intra- 
cellular toxins  has  been  excluded.  In  our  experiments  the  direct 
action  of  the  micro-organisms  has  been  eliminated  by  the  use  of 
filtered  fluids,  and  an  attempt  has  been  made  to  obtain  the  intra- 
cellular constituents  of  the  bacterial  cells  by  the  utilization  of 
methods  destined  to  cause  its  disintegration.  Various  writers 
have  described  methods  by  which  the  bacterial  cell  is  destroyed 
and  its  receptors  liberated.  Of  these  methods  we  have  tried,  with 
certain  modifications,  the  processes  of  autolysis  described  by  Con- 
radi,'^  Neisser^^  and  Shiga,  and  Brieger  and  Mayer.*^  The  various 
organisms  have  been  grown  for  twenty-four  to  seventy-two  hours 
on  agar  in  large  flat  flasks  having  a  surface  of  20x8  cm.  The  growth 
on  several  flasks,  usually  three  or  four,  has  then  been  scraped  off, 
subjected  to  55°  C.  for  forty-five  minutes,  and  placed  in  tubes  con- 
taining 0.85  per  cent,  salt  solution  at  a  temperature  of  37.5°  C.  for 
two  to  three  days.  In  some  instances  the  fluid  has  stood  for  longer 
periods,  varying  from  one  to  seven  weeks.  The  fluid  has  then  been 
filtered  (Chamberland  B.  and  F.)  and  injected  intravenously  into 
animals,  after  testing  its  agglutinative  power  in  vitro.  At  various 
stages  of  the  process  suitable  controls  were  made  to  demonstrate 
absence  of  contamination  and  the  eflficiency  of  the  filters. 

In  addition  to  this  method  of  growing  the  organism,  an  attempt 
was  made  also  to  stimulate  the  production  of  hsemagglutinin  by 
previously  growing  the  organisms  in  media  containing  red  blood 
cells.  This  method  was  suggested  by  the  theory  of  "  bacteriogenic 
cyto toxins"  advanced  by  Welch  in  his  Huxley  Lecture:    "Certain 
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substances  of  the  host  of  cellular  origin,  assimilated  by  the  parasites 
through  the  possession  of  haptophore  groups  with  the  proper  affin- 
ities, become  anchored  to  receptors  of  the  parasitic  cell,  which,  if 
not  too  much  damaged,  is  thereby  stimulated  to  the  overproduc- 
tion of  like  receptors;  these  excessive  receptors  of  the  parasite,  if 
cast  off  into  the  fluids  or  the  cells  of  the  host,  then  constitute  inter- 
mediary bodies,"  etc.  The  writer  further  states  "by  a  similar 
mechanism  it  is  possible  that  parasites  may  be  stimulated  to  the 
production  also  of  antibodies  Other  than  cytotoxins,  such  as  various 
agglutinins,  precipitins,  antienzymes — all  adjusted  against  the 
host." 

Assuming  that  if  this  hypothesis  might  apply  to  organisms  grow- 
ing in  living  cells  or  fluids,  it  might  hold  also  for  those  grown  on 
cells  outside  the  body;  typhoid  and  hog-cholera  bacilli  have  been 
grown  in  various  blood  preparations.  These  include  both  defibrin- 
ated  and  washed  blood  added  in  various  proportions  to  salt  solu- 
tion and  fresh  sterile  rabbits',  organs.  The  period  of  growth  in  the 
various  blood  mixtures  varied  from  twenty-four  to  seventy-two 
hours;  in  some  instances  inoculations  into  fresh  blood  solutions  or 
upon  fresh  organs  being  made  on  each  of  three  successive  days. 
The  sterile  organs  were  prepared  according  to  the  technique 
described  by  Flexner.^"  By  these  various  methods  it  was  hoped 
that  the  organism  would  be  stimulated  to  produce  agglutinins, 
and  that  this  power  would  be  retained  during  the  subsequent 
growth  on  agar,  giving  in  the  finished  autolyzed  product  a  fluid 
of  appreciably  augmented  agglutinating  power.  Observations 
supporting  this  theory  have  been  made  by  Marmorek  and  by 
Simon,  who  found  that  streptococci  grown  in  media  composed 
of  leukocytes  alone,  or  with  bouillon  added,  secrete  a  toxin  of  con- 
siderable power.  Simon^^  believes  that  the  streptococcus  in  order 
to  secrete  toxin  must  meet  a  certain  resistance  to  its  development, 
and  that  this  resistance  is  furnished  by  something  in  the  leuko- 
cytes. This  explanation,  put  in  the  terms  of  Ehrlich,  corresponds 
to  Welch's  hypothesis.  Our  attempts  to  produce  free  agglutinin 
receptors  by  growing  the  organisms  in  blood  we  consider  analogous 
to  Simon's  method  of  producing  toxin  by  growth  in  leukocytes.* 

Another  method  employed  was  the  growth  of  an  organism  in 
heated  rabbit  serum.  This  was  suggested  by  the  observation  of 
Besredka^^  that  the  streptococcus  produces  an  haemolysin  when 
thus  grown. 

Results.  The  tests  for  agglutination  were  made  by  adding 
nine  parts  of  the  various  filtrates  to  one  part  of  blood.     Obser- 

*  Another  point  in  favor  of  this  theory  of  bacteriogeuic  antibodies  is  the  observation  of 
Theobald  Smith  (verbal  communication)  that  recently  isolated  cultures  of  the  hog-cholera 
bacillus  have  a  greater  power  to  produce  liver  necroses  than  have  old  cultures.  Accepting 
Boxmeyer's  work  on  the  relation  of  agglutinative  red  blood  corpuscle  thrombi  to  such  lesions 
the  explanation  naturally  suggested  is  that  residence  in  the  animal  has  stimulated  the  power 
of  the  bacillus  to  produce  agglutinin. 
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vations  were  made  at  room  temperature  and  at  37.5°  C.  at  varying 
periods  up  to  twenty-four  hours.  The  clumping  of  red  blood  cor- 
puscles by  bacterial  hsemagglutinins  is  of  slight  degree  as  com- 
pared with  that  produced  by  various  cytolytic  immune  sera.  The 
powerful  agglutination  of  the  latter  is  never  seen,  and  for  this  reason 
more  careful  comparisons  with  controls  is  necessary  in  order  to 
detect  slight  differences  in  reaction.  This  feeble  activity  renders 
it  difficult  to  make  definite  statements  concerning  some  of  the 
organisms  studied.  While  all  (B.  typhosus,  B.  cholerae  suis,  B. 
pyocyaneus,  B.  dysenterise,  S.  pyogenes  aureus,  and  S.  pyogenes) 
in  the  majority  of  tests  in  vitro  showed  a  slight  agglutination  as 
compared  with  controls,  the  effect  of  filtrates  of  B.  dysenterise, 
B.  cholerae  suis,  and  B.  pyocyaneus  was  so  slight  as  to  be  considered 
doubtful.  With  other  organisms  the  agglutination  was  more 
evident,  being  most  distinct  with  filtrates  of  S.  pyogenes.  Upon 
microscopic  examination  (hanging  drop)  the  clumping  caused  by 
the  streptococcus  was  always  in  the  form  of  massive,  more  or  less 
branching,  rouleaux;  while  with  all  other  cultures  an  irregular 
agglutination  of  a  small  number  of  corpuscles  was  seen.  The 
agglutination  due  to  the  streptococcus  could  be  seen  after  fifteen 
to  twenty  minutes  as  the  corpuscles  settled;  while  with  the  other 
organisms  it  could  be  seen  only  upon  agitation  after  a  considerable 
period  of  time.  More  definite  results  were  obtained  with  rabbits' 
blood  than  with  dogs'  blood. 

Of  unusual  interest  and  very  suggestive  are  the  agglutination 
tests  with  filtrates  of  typhoid  bacilli  previously  grown  in  blood 
suspensions  and  on  fresh  sterile  organs;  though  carried  out  in  but  a 
small  number  of  tests  they  appear  to  be  confirmatory  of  Welch's 
hypothesis  mentioned  above.  These  filtrates,  especially  those  of 
bacilli  grown  on  sterile  organs,  exhibit  an  appreciably  greater  power 
of  agglutination  than  the  filtrates  of  organisms  grown  on  agar  only. 

While  no  effort  was  made  to  study  especially  bacterial  hsemoly- 
sins,  it  is  of  interest  that  the  autolytic  products  of  bacteria  as  here 
prepared  have  never  caused  hiemolysis.  This  result  is  in  harmony 
with  the  observations  of  Jordan,^^  Williamson,^*  and  others,  who 
hold  that  the  haemolysis  produced  by  some  bacterial  filtrates  (B. 
typhosus,  B.  pyocyaneus)  is  to  be  explained  by  the  presence  of  an 
alkali  elaborated  in  the  growth  of  the  organism.  The  filtrates  used 
in  our  tests  have  all  been  faintly  acid  to  phenolphthalein. 

The  animals  selected  for  the  injection  experiments  were  dogs 
and  rabbits,  the  former  receiving  5  to  20  c.c.  (dose,  1 :  1514  to  1 :  235) 
of  the  filtrates  in  either  the  saphenous  or  mesenteric  vein;  the  latter 
1  to  20  c.c.  (dose,  1 :  1790  to  1 :64)  in  either  mesenteric  or  marginal 
ear  vein.  In  all,  twenty-nine  injections  have  been  made;  in  no 
instance  did  death  occur  as  the  immediate  result  of  the  injection. 
Necroses  of  the  liver  occurred  in  ten  of  the  animals.  Two  of  these 
we  have  thought  best  to  exclude,  because  of  associated  coccidiosis, 
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although  the  necroses  appeared  to  be  entirely  independent  of 
the  parasitic  invasion;  another  has  been  excluded  because  of  the 
chronic  character  of  the  lesion.  The  remaining  seven  cases  exhib- 
ited typical  necroses,  two  occurring  in  dogs  and  five  in  rabbits. 
These  lesions  followed  the  injection  of  filtrates  of  the  typhoid 
bacillus  in  three  cases,  of  the  hog-cholera  bacillus  in  three  cases, 
and  of  the  dysentery  bacillus  in  one  case.  Filtrates  of  the  B. 
pyocyaneus,  S.  pyogenes  aureus,  and  S.  pyogenes  did  not  cause 
necroses.  These  necroses  are  not  always  visible  to  the  naked  eye, 
but  when  seen  macroscopically  they  appear  as  miliary  points,  or 
occasionally  as  round  or  oval  areas  or  linear  streaks  of  grayish  color 
and  distinctly  separated  from  the  normal  liver  tissue.  They  are 
very  few  in  number  compared  to  those  produced  by  the  agglutinins 
of  cytolytic  immune  sera,  and  are  usually  limited  to  the  superficial 
portions  of  the  liver  lobes.  Portions  of  the  liver  in  contact  with 
other  lobes  or  adjacent  organs  are  more  frequently  involved  than 
the  free  surfaces.  Histologically,  the  liver  cells  exhibit  a  hyaline 
necrosis,  the  nuclei  being  entirely  destroyed  or  evident  merely  as 
faint  rings;  fragmented  or  pyknotic  nuclei  were  seldom  seen.  In 
many  of  these  areas  the  vessels  are  filled  with  red  blood  corpuscles, 
more  or  less  altered  and  fused,  and  suggestive  of  hyaline  thrombi. 
This  condition,  however,  is  not  constant,  and  is  not  so  evident  as  in 
the  necrotic  lesions  produced  by  cytolytic  immune  sera.  On  the 
other  hand,  larger  vessels,  especially  the  smaller  branches  of  the 
portal  vein,  contain  typical  agglutinative  red  corpuscle  thrombi 
more  or  less  completely  occluding  the  vessel.  Similar  thrombi  of 
small  vessels  have  been  seen  in  other  organs,  as  the  kidney,  spleen, 
and  lymph  nodes,  but  without  definitely  associated  lesions.  Other 
thrombi,  as  those  composed  of  endothelial  cells,  fibrin,  etc.,  have 
not  been  seen  in  the  liver. 

Fatty  changes  in  the  liver  and  kidney,  intense  congestion  of  the 
spleen  and  lymph  nodes,  and  a  proliferation  of  the  endothelial  cells  of 
the  lymph  sinuses  have  been  found  not  infrequently  after  the  injection 
of  typhoid  and  hog-cholera  filtrates.  A  relation  between  these 
lesions  and  the  injected  fluids  cannot,  however,  be  readily  demon- 
strated; the  proliferation  of  endothelial  cells,  especially,  is  not  infre- 
quent in  apparently  normal  animals.  That  some  injury  to  the 
kidney  is  brought  about  is  indicated  by  the  appearance  of  albumin 
in  the  urine  after  the  injection  of  filtrates  of  B.  typhosus  and  B. 
dysenterise. 

The  results  of  the  injection  of  filtrates  of  typhoid  and  hog-cholera 
bacilli  grown  upon  blood  media,  while  very  suggestive,  are  not  con- 
clusive, owing  to  the  small  number  of  observations.  But  six  filtrates 
so  grown  were  injected.  Filtrates  of  the  typhoid  bacillus  grown 
in  blood  suspensions,  while  possessing  an  increased  agglutinating 
power  in  vitro,  did  not  cause  necroses  upon  injection;  on  the  other 
hand,  two  different  filtrates  of  the  same  culture  grown  for  several 
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days  on  sterile  rabbits'  organs  caused  the  most  extensive  lesions 
observed  in  the  course  of  this  investigation.  The  bacillus  of  hog- 
cholera  grown  in  blood  suspensions  caused,  in  one  instance,  lesions 
in  the  liver.  The  attempt  to  produce  necroses  with  such  filtrates 
has  therefore  been  successful  in  three  of  six  experiments,  while 
with  filtrates  of  the  same  organism  grown  on  plain  agar,  necroses 
resulted  in  three  of  twelve  attempts.  These  results  are  suggestive 
in  connection  with  the  increased  agglutinating  power  observed  in 
vitro,  but  the  small  number  of  experiments  does  not  warrant  definite 
conclusions. 

Filtrates  of  B.  typhosus  grown  in  heated  rabbit  serum  produced 
no  lesions  upon  injection  into  rabbits. 

Conclusions.  The  filtered  autolyzed  products  of  a  number  of 
bacteria  possess  hffimagglutinins  of  low  activity,  the  formation  of 
which  may  be  stimulated  by  previously  growing  the  micro-organ- 
isms on  media  containing  fresh  red  blood  cells.  The  injection  of 
these  filtrates  into  dogs  and  rabbits  is  followed  in  some  instances 
by  the  occurrence  of  liver  necroses  with  associated  fused  red  blood 
corpuscle  thrombi;  like  thrombi  may  occur  in  other  organs.  These 
thrombi  are  similar  in  structure  to  those  generally  described  as 
hyaline  thrombi.  The  demonstration  of  agglutination  in  vitro  and 
the  association  of  the  fused  red  cells  with  the  liver  lesions  suggest 
a  relation  of  the  agglutinin  to  the  lesions.  This  relation,  however, 
cannot  be  considered  as  proven,  for  it  is  impossible  to  exclude  the 
effect  of  toxins  acting  directly  upon  the  liver  cells;  on  the  other  hand, 
the  similarity  of  the  lesion  to  the  very  definite  necroses  caused  by 
the  powerful  agglutinin  of  cytolytic  immune  sera  strongly  supports 
the  possibility  of  such  a  relation. 

The  results  observed  by  us  are  in  accord  with  the  slight  potency 
of  the  agglutinin  obtained.  It  is  probable  that  methods  which 
cause  a  more  complete  disintegration  of  the  bacterial  cells,  as  those 
employed  by  Vaughan,^^  and  by  MacFadyan  and  Rowland,^" 
would  yield  an  agglutinin  as  powerful,  comparatively,  as  the  toxins 
so  derived,  and  capable  of  producing  lesions  more  analogous  to 
those  caused  by  the  agglutinins  of  cytolytic  immune  sera. 

We  present  this  communication,  therefore,  not  as  an  attempt  to 
prove  that  all  hyaline  thrombi  are  composed  of  fused  red  blood  cor- 
puscles or  that  all  liver  necroses  are  caused  by  such  thrombi,  but 
rather  to  indicate  the  evidence  in  favor  of  the  view  that  these  lesions, 
in  some  instances,  may  be  due  to  bacterial  hsemagglutinins. 
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I.   REPORT  OF  AN  ANOMALOUS  LATERAL  SINUS. 
II.    REPORT  OF  A  CASE  OF  THROMBOSIS   OF  THE 
LATERAL  SINUS. 

By  Barton  H.  Potts,  M.D., 

LARYNGOLOGI8T   AND   AURI8T  TO   THE    GERMAN   AND  ST.    MARy'S    HOSPITALS,    PHILADELPHIA. 

The  first  case  is  put  on  record  because  of  the  anatomical  anomaly 
presented  in  the  course  of  the  lateral  and  sigmoid  sinus.  The  patient 
was  admitted  to  St.  Mary's  Hospital  in  an  extremely  low  condition, 
and  operated  upon  for  cerebral  abscess,  but  the  condition  grew 
steadily  worse,  and  the  patient  died  twelve  hours  after  operation. 
No  autopsy  was  permitted,  and  consequently  a  full  description  of 
the  anomaly  cannot  be  given.  The  accompanying  illustration  will 
show  the  course  taken  by  the  sinus.     It  lay  immediately  beneath 
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the  external  table  and  passed  through  the  mastoid  cells,  being  sur- 
rounded an  all  sides  by  pus,  granulations,  and  mastoid  cells.  It 
looked  exactly  like  a  large  tube  passing  through  the  mastoid  space. 

The  horizontal  portion  crossed  the  mastoid  space  entirely,  being 
separated  from  the  external  canal  by  a  layer  of  bone  not  more  than 


Antrum. 


Sinus. 


Ext.  canal. 
Case  I.,  showing  passage  of  sinus  across  mastoid  space. 


3  mm.  in  thickness,  and  then  made  a  sharp  bend  down  and  back- 
ward. It  passed  just  below  and  external  to  the  antrum  instead  of 
being  on  a  level  Avith  it.  It  is  to  be  much  regretted  that  no  autopsy 
was  permitted,  as  it  would  have  l>een  very  interesting  to  follow  the 
complete  course  of  the  vessel. 

The  second  ca.se  is  one  of  thrombosis  of  the  lateral  and  sigmoid 
sinus.  Mrs.  K.  S.,  aged  twenty-three  years,  had  most  of  the  diseases 
of  childhood,  except  scarlet  fever.  When  a  child  she  frequently  had 
earache,  but  there  is  no  definite  history  of  a  discharge.  Present 
trouble  began  in  October,  1903,  when  she  complained  of  pain  all 
over  the  head,  tinnitus,  vertigo,  anorexia,  and  discharge  from  the 
right  ear.  The  patient  received  careful  treatment  for  her  condi- 
tion, but  temporary  relief  only  was  obtained,  and  she  was  sent  to 
St.  Alary's  Hospital  by  her  physician.  Dr.  H.  L.  Picard. 

Upon  admission  the  pain  was  referred  to  the  occiput,  the  mastoid, 
and  the  region  behind  the  angle  of  the  jaw.  There  was  oedema 
over  the  mastoid  and  occiput,  with  doubtful  tenderness  along  the 
jugular.  The  tympanic  membrane  was  red  and  bulging,  and  the 
canal  wall  red  and  sagging.  The  presence  of  purulent  mastoiditis 
was  diagnosed,  but,  owing  to  the  symptoms,  the  possibility  of 
sinus  thrombosis  was  considered,  and  it  was  decided  to  delay  and 
keep  the  patient  under  close  observation.  The  accompanying  chart 
will  show  the  characteristic  temperature.  Free  paracentCvSis  and 
incision  of  the  canal  wall,  hot  douching,  and  dry  heat  externally. 
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with  calomel  internally,  was  the  treatment  given  and  under  which 
the  pain  was  somewhat  lessened. 

On  the  fourth  day  after  admission  there  was  a  sharp  rise  in  the 
temperature,  but  close  questioning  failed  to  elicit  history  of  a  chill. 
The  temperature  fell  gradually  during  the  ensuing  thirty-six  hours, 
when  there  was  another  sharp  rise  of  four  degrees,  and  the  patient 
said  she  noticed  a  clammy  perspiration.  Immediate  operation  was 
advised. 

The  usual  tympanomastoid  exenteration  was  done  first;  the 
sigmoid  sinus  was  found  uncovered  and  contained  a  firm  clot.  The 
bone  was  removed  in  the  direction  of  the  jugular  bulb  and  back- 
ward along  the  lateral  sinus,  the  latter  also  being  filled  with  a  clot. 
It  was  then  deemed  best  to  ligate  the  jugular  vein  before  going 
farther.  The  vein  was  found  to  be  soft,  but  the  walls  above  the 
point  of  entrance  of  the  facial  were  gray,  and  showed  signs  of 
clot  formation.    The  vein  was  ligated  about  3  cm.  below  and  3  cm. 


above  the  facial,  the  latter  was  ligated  and  cut,  and  the  jugular 
vein  excised.  The  sinus  wall  was  freely  incised  and  a  Randall 
sinus  curette  passed  down  toward  the  jugular  bulb  and  backward 
through  the  lateral  sinus  for  about  5  cm.  until  a  free  flow  was 
obtained,  as  much  of  the  clot  as  possible  being  removed.  At  first 
there  was  a  considerable  quantity  of  an  offensive,  reddish-brown 
fluid,  and  the  flow  was  allowed  to  continue  until  the  normal  dark- 
blue  blood  appeared. 

The  neck  wound  was  closed  throughout  with  interrupted  sutures, 
and  the  usual  sterile  dressings  applied.  On  the  fifth  day  following 
the  operation  the  first  dressing  showed  the  neck  wound  healed  by  first 
intention,  and  the  mastoid  condition  doing  well.  Convalescence 
was  without  complication  of  any  kind,  and  heahng  has  been  perfect. 

In  most  cases  given,  the  fjedema  over  the  occiput,  tenderness 
behind  the  angle  of  the  jaw  and  over  the  jugular,  operation  might 
have  been  indicated  by  the  first  rise  of  temperature ;  but  as  this 
was  coincident  with  marked  constipation  and  the  temperature  fell 
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following  an  enema,  and  as  no  history  of  a  chill  could  be  obtained, 
it  was  thought  best  to  wait. 

The  features  of  this  and  other  cases  of  suspected  sinus  involve- 
ment would  seem  to  clearly  indicate  that  by  far  the  best  method 
of  procedure  is  to  open  the  mastoid  early  and  uncover  and  carefully 
examine  the  sinus,  for  undoubtedly  every  hour  counts  in  these  cases. 
This  patient,  being  under  observation,  was  operated  upon  early 
enough  to  protect  her  from  fatal  infection ;  but  in  some  of  our  cases 
that  are  not  seen  until  the  advanced  stage  of  infection  is  reached, 
delay  in  intervention  could  unquestionably  be  serious  or  even  fatal. 
In  these  cases  the  jugular  vein  plays  a  most  important  part,  and 
decidedly  the  safest  course  would  seem  to  be  either  to  tie  off  the 
vein  or  excise  as  much  of  the  vessel  as  its  condition  indicates. 


A  CASE  OF  GLIOMA  IN  THE  SELLA  TURCICA.^ 
By  F.  H.  Howard,  M.D., 

ASSISTANT  PHOFESSOB   OF  PHYSIOLOGY,   WILLIAMS   COLLEGE,    WILLIAMSTOWN, 

AND 

E.  E.  Southard,  A.M.,  M.D., 

INSTRUCTOR    IN    NEUROPATHOLOGY,    HARVARD   MEDICAL  SCHOOL,    BOSTON. 

(From  the  Pathological  Laboratory  of  the  Boston  City  Hospital.) 

Following  is  a  case  of  new-growth  in  the  pituitary  region  peculiar 
in  producing  an  intercellular  substance  which  stains  like  neuroglia. 
The  tumor  grew  in  all  directions  and  notably  forward  and  down- 
ward, with  partial  destruction  of  the  gland  and  perforation  into 
the  sphenoidal  sinus.  Death  occurred  six  years  after  onset  of 
symptoms.  There  were  symptoms  of  heightened  intracranial 
tension,  impairment  of  vision,  an  unusual  kind  of  ("ear-to-ear") 
headache,  and  rhinitis.    There  was  no  acromegaly. 

Clinical  History.     Mrs.  ,  aged  forty-eight  years,  family 

history  good,  previous  health  good. 

History  of  present  illness:  Early  in  1897  patient  noticed  slight 
impairment  of  vision.  In  July,  1898,  the  visual  defect  grew  worse, 
and  slight  headaches  developed.  Dr.  Knapp  then  examined  her 
eyes,  with  results  as  follows :  Right  eye  counts  fingers  eccentrically 
at  30°;  left  eye  20/40,  with  +  1  D.  glass  20/30;  ophthalmoscope  shows 
right  optic  atrophy;  no  other  intraocular  disease.  A  second  exami- 
nation by  Knapp  in  April,  1899,  showed  that  right  eye  could  see  only 
movements  of  the  hands;  left  eye  with  +  1  D.  glass  20/30;  there 
was  complete  bilateral  temporal  hemianopsia,  and  the  nasal  field 

1  Presented  at  the  Fourth  Annual  Meeting  of  the  American  Association  of  Pathologists  and 
Bacteriologists,  New  York  City,  April  2, 1904. 
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of  right  eye  was  much  contracted,  extending  only  20  degrees  toward 
the  nasal  side. 

In  August,  1899,  there  occurred  an  attack  of  coma  ushered  in 
by  violent  headache  and  nausea.  With  slight  remissions,  the  attack 
lasted  several  days.  There  were  no  convulsions.  Following  this 
illness  mercury  inunction  and  potassium  iodide  were  used,  and  the 
patient  regained  the  degree  of  health  possessed  before  the  attack. 
During  the  winter  (1899-1900)  headaches  became  more  frequent; 
they  were  often  frontal  in  location,  but  frequently  seemed  to  trans- 
fix the  head,  passing  from  ear  to  ear.  Rhinitis  developed,  and  with 
every  exacerbation  of  the  nasal  congestion  the  headache  became 
worse.     There  was  some  unsteadiness  of  gait. 

In  August,  1900,  a  briefer  attack  of  coma  occurred  similar  to 
that  of  1899.  In  January,  1901,  a  third  attack.  One  of  us  (F.  H. 
H.)  saw  the  patient  in  this  attack.  There  was  absolute  coma, 
flushed  face,  slow,  full  pidse,  fever,  strabismus.     There  was  and 


Fig.  1. 


Visual  fields,  showing  bilateral  temporal  hemianopsia  (from  the  notes  of  Dr.  Herman  Knapp 
two  years  after  the  onset  of  symptoms). 

had  been  no  sign  of  nephritis,  neither  was  there  paralysis  at  any 
time  (except  the  ophthalmoplegia) .  There  were  no  convulsions.  The 
attack  lasted  about  one  week,  during  three  days  of  which  the  patient 
was   comatose. 

A  fair  measure  of  health  was  regained  after  this  attack,  and 
maintained  for  two  years.  During  this  time  the  patient  was  fairly 
active,  walking  on  the  street  daily,  though  with  unsteady  gait. 
There  were  occasional  headaches.  On  two  or  three  occasions 
there  were  transient  seizures  of  violent  headache  and  nausea,  but 
without  coma.  The  visual  defect  progressed  until  the  right  eye 
was  totally  blind  and  vision  very  defective  in  left. 

In  April,  1903,  a  final  attack  similar  to  former  ones  occurred  and 
terminated  in  death. 

(Dr.  E.  E.  Mather,  of  Williamstown,  physician  to  the  patient, 
■has  kindly  given  us  many  of  the  clinical  data.  Notes  of  the 
ophthalmic  findings  have  been  kindly  furnished  by  Dr.  Hermann 


HOWARD,  southard:  glioma  in  the  sella  turcica.     681 

Knapp,  of  New  York.  A  part  of  the  neurological  account  is  due 
to  Dr.  M.  Allen  Starr,  of  New  York,  who  saw  the  patient  at 
various  times  during  her  disease.) 

Clinical  Summary.  Symptoms  at  intervals  during  six  years. 
Progressive  impairment  of  vision.  Frontal  and  ear-to-ear  head- 
ache, more  severe  in  attacks  of  rhinitis.  Various  seizures  with  head- 
ache and  nausea.  Attacks  of  coma  forty-four,  thirty-two,  and 
twenty-seven  months  before  death.     Death  in  a  fourth  attack. 

Gross  Findings.  Necropsy.  Performed  twenty  hours  post- 
mortem.   The  cranium  only  was  opened. 

Fig.  2. 


Ventral  aspect  of  brain,  showing  tumor  in  interpeduncular  space. 

Body  well  nourished.  Physiognomy  normal.  Calvarium  of 
normal  thickness.  Pial  vessels  much  engorged.  No  increase  of 
arachnoid  fluid.  On  raising  frontal  lobes  a  mass  is  seen  in  the 
neighborhood  of  optic  chiasm,  firmly  adherent  in  places  to  sella 
turcica.  Floor  of  sella  thinned  and  broken  through  in  places,  open- 
ing into  the  sphenoidal  sinuses,  which  contain  pus.  From  below 
a  conspicuous  dark-brown  mass  is  seen  to  occupy  the  interpedun- 
cular space  and  to  extend  from  the  pons  forward  beyond  the  posi- 
tion of  the  optic  chiasm.  (Fig.  2.)  The  tumor  hides  all  parts  of  the 
visual  path  except  the  extremity  of  the  divided  left  optic  nerve. 
Projecting  from  the  tumor  anteriorly,  dorsally,  and  laterally  into  the 
right  frontal  lobe  is  a  cyst  of  hazelnut-size  containing  a  clear  blood- 
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tinged  fluid.  A  mesial  section  of  the  brain  (Fig.  3)  shows  that  the 
tumor  lies  anterior  to  the  corpora  albicantia,  occupying  the  position 
of  the  pituitary  body.  The  floor  of  the  third  ventricle  is  stretched 
over  the  dorsal  surface  of  the  tumor,  and  is  melted  down  in  part,  so 
that  the  tumor  projects  into  the  third  ventricle,  encroaching  to 
some  extent  upon  the  anterior  portion  of  cavity.  The  tumor  pro- 
jects dorsally  through  cerebral  substance  into  the  lateral  ventricle. 
The  lateral  ventricles  are  somewhat  dilated. 

The  chiasm  and  the  right  optic  nerve  are  totally  destroyed. 
The  tumor  itself  is  thinly  encapsulated  and  shells  out  easily  from 
its  bed  of  cerebral  substance,  and  is  of  a  spongy  consistence 
anteriorly,  more  compact  posteriorly.  The  spaces  of  the  spongy 
tissue  are  filled  with  cruor  clots. 

Summary  of  Gross  Findings.  Single,  compact,  in  places  spongy 
or  hemorrhagic  tumor,  filling  interpeduncular  space,  producing 
atrophy  of  floor  of  sella  turcica,  encroaching  upon  lateral  and  third 
ventricles,  and  effecting  atrophy  and  complete  destruction  of  optic 
chiasm  and  right  optic  nerve,  with  partial  destruction  of  optic  tracts. 

Fig.  3. 


Mesial  aspect  of  brain. 

Finer  Anatomy.  Endeavor  was  made  to  get  at  the  duration 
of  the  process  by  tracing  out  roughly  the  degenerations  in  the  optic 
apparatus.  More  evidence  was  obtained  from  the  tissues  of  the 
tumor  itself  upon  the  crucial  point  of  the  relative  age  of  its  different 
parts. 

The  microscopic  findings  follow: 

1.  The  cortex  in  many  places,  though  not  everywhere,  exhibits 
slight  neurogHa  changes,  consisting  in  a  moderate  increase  of  the 
large  neuroglia  cells  of  the  subpial  layer  and  an  increase  (or  in- 
creased staining  capacity)  in  the  fibrillse  in  the  outermost  lamina. 
We  should  like  to  interpret  these  changes  as  a  response  to  the  uni- 
versal pressure  and  consequent  flattening  which  attend  new-growth 
or  other  sweUing  in  intracranial  tissues.  Sections  from  the  orbital 
cortex  adjacent  to  the  tumor  show  the  thickest  fibrillse,  which  are 
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arranged  as  a  rule  tangentially.  In  general  there  are  more  fibrillse 
in  the  sulci  than  over  the  tops  of  the  gyri.  TL'here  is  some  evidence 
for  maintaining  that  there  are  more  fibrillse  (without  notable  increase 
of  cells  of  origin)  opposite  the  vessels  and  especially  opposite  the 
larger  arteries  (compare  fibrous  increase  in  supra-arterial  epicardial 
nodules).  The  method  of  demonstration  here  used  was  the  phos- 
photungstic-acid-hsematein  method  after  formalin  fixation  and 
mordanting  with  picric  acid  and  ammonium  bichromate  (Mallory). 

2.  Work  with  the  Nissl  method  (paraffin  sections  of  formalin- 
fixed  material)  was  negative  or  unsatisfactory.  The  adventitial 
spaces  about  the  smaller  vessels  are  free  from  exudative  cells. 
Many  of  the  isolated  glia  cells  and  some  of  the  satellite  cells  show 
numerous  coarse  grayish-green  pigment  granules  in  limited  masses 
serving  very  well  to  mark  out  the  glia  cell  bodies  which  are  not 
otherwise  in  evidence.  Similar  appearances  are  sometimes  shown 
in  Zenker-fixed  material  of  various  origin  and  without  other  lesion. 
Many  of  the  nerve  cells  are  moderately  pigmented.  The  nerve-cell 
picture  is  unsatisfactory.  Many  of  the  nuclei  are  swollen ;  some  show 
foldings  of  the  nuclear  membrane.  The  cell  layers  are  demon- 
strable.   The  medullary  glia  shows  an  orderly  arrangement  of  nuclei. 

3.  Unmistakable  early  degeneration  is  demonstrable  by  the 
Marchi  method  in  the  left  optic  nerve  (central  bundles  show  the 
most  distinct  blackening),  in  the  left  lateral  geniculate  body  (dense 
bundles  of  degenerate  fibres  intercalated  with  normal  bundles),  in 
the  left  anterior  quadrigeminal  body  (stratum  zonale  shows  marked 
change,  many  of  the  sagittal  fibres  of  the  nucleus  are  blackened), 
and  in  the  lateral  geniculate  and  anterior  quadrigeminal  bodies  on 
the  right  (diffuse  changes). 

I>ongitudinal  sections  of  the  left  optic  nerve  stained  by  the 
Weigert  method  for  myelin  show  almost  total  loss  of  staining 
capacity  except  in  a  central  core  (probably  attacked  last,  as  shown 
by  the  Marchi  method).  The  lateral  geniculate  bodies  and  the 
anterior  quadrigeminal  bodies  stain  well  by  Weigert;  probably 
all  the  fibres  of  the  stratum  zonale  and  most  of  the  fibres  of  the 
nucleus  retain  the  stain.  A  small  area  of  undoubted  degeneration 
of  some  standing  was  made  out  by  the  Weigert  method  in  the  left 
pulvinar;  but  this  was  not  further  traced. 

4.  Microscopic  examination  of  various  portions  of  the  tumor 
showed,  first,  some  anterior  pituitary  substance;  second,  neoplastic 
tissue  adjacent  to  and  compressing  the  glandular  substance.  (Fig. 
4.)  The  new  formation  showed  an  almost  homogeneous  structure 
except  in  amount  of  fibrillary  intercellular  substance.  (Fig.  5.) 
The  mass  contains  numerous  well-developed  vessels  besides  numer- 
ous thin-walled  vessels,  many  of  which  have  ruptured  to  form  fairly 
wide  lacunae  of  blood.  The  cells  are  in  many  places  so  grouped 
about  the  vessels  as  to  suggest  the  appearance  of  certain  sarcomata 
of  vascular  origin. 
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Fig.  4. 


Section  showing  strands  of  gland  substance  of  anterior  lobe  of  hypophysis  compressed  by  the 
tumor.  The  gland  contains  numerous  masses  of  colloid.  The  cytoplasm  of  the  chromophile 
cells  of  the  gland  stains  deeply  with  phosphotungstic-acid-hsematein.    (Mallory.) 

Fig.  5. 


Low  power  view  of  tumor,  showing  trabeculse  of  cells  separated  by  a  space  containing  blood 
and  coagulated  serum.  The  lower  band  of  cells  shows  a  striate  or  wavy  structure  due  to  the 
included  flbrillse.  Section  stained  with  Mallory's  phosphotungstic  acid-hsematein  (formol  fixa- 
tion, mordanting  with  picric  acid  and  ammonium  bichromate). 


HOWARD,  southard:  glioma  in  the  sella  turcica.      685 

Owing  to  poor  fixation  or  on  some  other  ground  it  seemed  impos- 
sible to  prove  the  tumor  a  sarcoma  by  demonstrating  an  intercellu- 
lar substance  responding  to  the  aniline-blue  stain  (Mallory).  Atten- 
tion was  therefore  drawn  to  a  very  few  scattered  fibrillse  taking  the 
acid  fuchsin  in  the  aniline-blue  method.  With  a  view  to  making  out 
the  nature  of  these  fibrillse,  pieces  of  the  mass  from  a  part  adjacent 
to  the  bone  were  mordanted  by  the  picric  acid  and  ammonium 
bichromate  process  and  stained  by  phosphotungstic  acid  haematein. 
By  this  method  numerous  bundles  of  parallel  fibrillse  standing  in 
the  characteristic  cage-like  relation  to  the  cells  are  demonstrable 
in  the  inferior  peripheral   layer  of   the  tumor.    (Fig.  6.)     These 


High  power  view  of  tumor,  showiug  bauds  of  smooth,  fairly  coarso,  parallel  tibrillse,  bent  about 
characteristieally  at  acute  angles.    Field  and  staining  method  same  as  in  Fig.  5. 

fibrillae  are  in  places  shown  adjacent  to  the  connective  tissue  which 
invests  the  older  vessels,  and  can  here  be  shown  to  differ  in  form 
as  well  as  in  staining  reaction  from  the  connective-tissue  fibrillae. 
The  fibrillae  are  demonstrable  in  fewer  and  fewer  numbers  as  one 
advances  toward  the  core  of  the  tumor;  but,  whether  they  are  not 
yet  developed  or  for  some  reason  do  not  stain,  it  is  not  possible  to 
say.  The  fibrillae  of  the  peripheral  zone  can  be  demonstrated  by 
phosphotungstic  acid  haematein  alone  (without  the  preliminary 
mordanting  process)  and  also  by  Weigert's  method  for  neuroglia 
fibrillae. 

The  cells  are  rather  large  and  of  an  oval  or  irregularly  polygonal 
shape.    The  cells  of  the  non-fibrillary  core  of  the  mass  never  show 
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processes -and  rarely  reentrant  angles;  but  the  cells  about  which 
the  fibrillffi  are  disposed  are  often  supplied  with  numerous  processes 
to  which  fibrillse  may  sometimes  be  seen  in  close  apposition.  But 
few  mitoses  are  demonstrable.  There  are,  however,  numerous 
cells  with  several  nuclei,  as  a  rule  centrally  set.  No  ependymal 
dots  have  been  as  yet  discovered  in  the  tumor. 

(The  microscopic  examination  was  carried  out  in  the  pathological 
laboratory  of  the  Boston  City  Hospital  during  the  service  of  Dr. 
F.  B.  Mallory,  to  whom  we  are  indebted  for  supervision  of  the 
work.) 

Remarks.    The  report  may  be  summed  up  as  follows: 

A  new-growth  at  the  base  "of  the  cranium  gives  rise  to  somewhat 
characteristic  symptoms  ending  in  death  after  six  years.  The 
tumor  has  gradually  filled  the  interpeduncular  space,  giving  rise 
in  the  lower  optic  apparatus  to  certain  degenerations,  a  part  of 
which  are  complete,  a  part  still  in  process.  The  brain  at  large 
shows  little  reaction  save  a  subpial  gUosis,  perhaps  incidental  to 
the  heightened  intracranial  tension. 

The  nature  of  the  growth  is  in  question.  The  oldest  portion  of 
the  tumor  (judging  by  the  development  of  the  fibrillse)  is  in  the 
locus  of  the  posterior  lobe  of  the  pituitary  gland,  which  lobe  nor- 
mally contains  neuroglia  cells  developing  fibrillse.  The  rest  of  the 
tumor  contains  few  demonstrable  fibrillse,  and  could  scarcely  be 
differentiated  from  a  sarcoma.  It  is  probably  justifiable  to  classify 
the  case  as  one  of  glioma  developing  in  the  posterior  lobe  of  the 
pituitary  body.  We  are  not  acquainted  with  previously  reported 
cases  of  such  tumors.  Definite  proof  of  the  existence  of  this  tumor 
type  can  only  be  brought  when  some  fortunate  case  shall  be  dis- 
sected showing  such  a  growth  in  the  midst  of,  or  patently  growing 
from,  an  otherwise  normal  pituitary  body. 


A  CASE   OF  DIABETIC   GLYCOSURIA  WITH  INTERCUR- 
RENT ICTERUS  AND  NON-MEDICAMENTAL 
HyEMATOPORPHYRINURIA.^ 

By  Heinrich  Stern,  M.D., 

OF  NEW  YORK. 

Dr.  R.  L.,  aged  sixty-eight  years,  a  retired  clergyman,  was  seen 
by  me  in  consultation  with  Dr.  Savage  on  April  2,  1904.  The 
present  physician  was  first  consulted  in  January  of  this  year  on 
the  occasion  of  a  slight  accident  for  which  local  treatment  afforded 
relief.      Some  weeks  afterward  a  condition    bordering  on  coma 

1  Read  at  the  Meeting  of  the  American  Urological  Association,  Atlantic  City,  June  8, 1904. 
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set  in.  According  to  the  description  furnished  by  tlie  attending 
physician  and  the  members  of  his  household,  the  attack  was  more 
in  the  nature  of  a  stupor;  Cheyne-Stokes  respiration  had  not  been 
noticed,  and  the  patient  defecated  and  urinated  vohintarily.  When 
out  of  the  stupor,  however,  he  could  not  remember  anything  at  all 
about  it.  The  condition  was  looked  upon  as  diabetic  in  character, 
as  he  had  been  affected  with  more  or  less  pronounced  symptoms 
of  diabetes  for  the  past  three  or  four  years.  Examinations  of  the 
urine  made  by  patient's  physician  between  January  and  April 
occasionally  showed  the  occurrence  of  small  amounts  of  glucose. 
Other  abnormal  urinary  constituents  besides  albumin,  which  was 
never  found,  were  not  looked  for.  Microscopic  examination  was 
not  deemed  necessary. 

In  the  beginning  of  March  the  patient  developed  icterus.  The 
condition  was  very  pronounced  and  was  accompanied  by  several 
attacks,  or  periods,  of  chills.  Temperature  elevation  had  not 
occurred,  but  a  subnormal  temperature  was  noted  on  different 
occasions.  The  stools  during  the  icteric  period  were  clay-colored, 
the  urine  exhibited  the  features  of  the  icteric  state.  The  medica- 
tion was  symptomatic,  no  hypnotics  of  any  kind  were  prescribed. 
(Sulphonal,  trional,  and  tetronal  were  never  administered.)  Ex- 
amination by  me  on  April  2d  revealed  a  dilated  heart,  slight  peri- 
cardial friction,  no  valvular  disease,  normal  rhythm,  very  weak 
impulse.  The  lunge  were  apparently  normal.  Stomach  was 
slightly  dilated,  no  hardness  or  structural  alteration  perceivable. 
The  spleen  was  normal  as  to  size.  Colon  and  other  parts  of  the 
intestines  were  slightly  inflated,  but  fecal  accunmlations  were  not 
present.  The  liver  extended  about  3  cm.  below  the  costal  arch, 
the  gall-bladder  was  enlarged  and  freely  palpable.  The  parts 
adjacent  to  the  liver  were  hard  and  caused  pain  on  deep  palpation; 
nodules  could  not  be  distinguished.  Adhesions  of  metastatic 
processes  were  not  detected.  Kidneys  could  not  be  palpated. 
The  various  reflexes,  though  diminished,  were  present.  The  icterus 
could  not  be  accounted  for  specifically;  a  provisional  diagnosis  of 
hepatic  cirrhosis  was  entertained. 

The  patient  complained  of  excessive  weakness  in  spite  of  tonic 
medication.  He  had  been  on  a  light  diet,  including  some  cereals, 
which  caused  occasional  intestinal  disorders.  The  icteric  condition 
was  very  pronounced  and  uniform.  Examination  of  the  urine 
exhibited  the  following  facts: 

Amount  for  twenty-four  hours  850  c.c;  color  very  deep  red; 
transparency  slightly  impaired;  odor  normal;  reaction  acid,  0.22°; 
specific  gravity,  1023.5;  salts  of  hydrochloric,  sulphuric,  and  phos- 
phoric acids  about  normal ;  salts  of  oxalic  acid  somewhat  increased ; 
carbamide,  17.85  grams;  uric  acid,  traces;  xanthine  bodies,  traces; 
creatin  somewhat  increased;  hippuric  acid,  traces;  urobilin,  very 
large  amounts;  uroxanthin,  traces;  serum  albumin,  traces;  biliary 
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acids  and  fatty  matters  absent;  glucose,  glycuronic  acid  compounds, 
alcaptonic  acids,  acetone,  and  diacetic  acid  absent.  The  micro- 
scopic examination  did  not  reveal  any  excessive  amounts  of  normal 
or  any  abnormal  histologic  elements. 

The  very  outspoken  dark-red  color  of  the  urine  and  the  very 
large  amount  of  biliary  pigment  led  me  to  suspect  the  presence 
of  some  other  specific  coloring  substance.  Accordingly,  the  pres- 
ence of  hsematoporphyrin  was  looked  for.  The  urobilin,  extracted 
from  the  urine  by  a  modification  of  Garrod  and  Hopkins'  process, 
was  treated  by  the  method  devised  by  Saillet.  A  portion  of  the 
acid-ethereal  extract  was  shaken  with  water.  The  water  takes  up 
the  urobilin,  but  not  the  hsematoporphyrin.  Another  portion  of 
the  acid-ethereal  pigmentary  extract  was  agitated  with  5  per  cent, 
hydrochloric  acid.  The  latter  takes  up  both  coloring  substances. 
After  separation  ammonia  was  added  to  the  dilute  acid;  this  was 
reacidulated  with  acetic  acid  and  shaken  with  sulphuric  ether. 
By  this  process  the  hsematoporphyrin  is  extracted,  while  the  urobilin 
remains  behind.  The  haematoporphyrin  obtained  by  the  two 
methods  was  identified  by  spectroscopical  examination.  The 
examination  on  the  days  following  after  April  2d  were  made  by 
the  first  method  above  described,  by  dissolving  out  the  urobilin 
with  water. 

The  presence  of  hsematoporphyrin  was  found  for  fifteen  days 
longer;  daily  examinations  of  the  urine  were  made  until  March 
20th.  The  amount  of  hsematoporphyrin,  though,  gradually  de- 
creased until  on  the  sixteenth  day  its  presence  could  not  be  demon- 
strated any  longer.  The  urobilin,  however,  continued  to  be  excreted 
in  very  large  amounts.  In  none  of  the  specimens  of  urine  examined 
until  April  20th  could  glucose  be  demonstrated. 

On  May  •14th  I  made  a  second  examination  of  the  patient.  The 
icterjc  condition  had  greatly  subsided,  but  was  still  of  quite  a  pro- 
nounced degree,  the  patient,  whose  diet  since  April  2d  had  con- 
sisted mainly  of  milk  and  milk  preparations,  had  experienced  less 
trouble  with  his  intestines,  but  felt  very  weak,  and  was  extremely 
emaciated,  his  present  weight  being  132.5  pounds;  two  years  ago 
he  had  weighed  210  pounds.  I  must  mention  that  the  patient's 
height  is  over  six  feet.  The  urine  on  this  day  exhibited  no  hsema- 
toporphyrin,  but  the  amount  of  urobilin  was  still  very  large.  Glu- 
cose was  found  for  the  first  time  on  that  day,  and  this  to  the  amount 
of  7.5  per  cent.,  which,  the  twenty-four  hours'  output  of  urine 
being  1400  c.c,  amounted  to  105  grams  per  day.  The  patient 
was  put  on  a  very  rigid  antidiabetic  regimen,  with  the  result  that 
on  May  21st  his  urine  was  entirely  free  from  sugar  and  he  felt  him- 
self much  stronger.  The  ferric  chloride  reaction  did  not  ensue  on 
either  occasion.     Acetone  could  also  not  be  demonstrated. 

This  case  is  of  interest  from  two  points:  first,  on  account  of  the 
non-medicamental  production  of  hsematoporphyrin ;  and,   second, 
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on  account  of  tlie  synchronous,  respectively  intercurrent  super- 
vention of  the  three  symptomatic  manifestations:  icterus,  hwma- 
toporphyrinuria  and  diabetic  glycosuria. 

Ha?matoporphyrin  occurs  in  small  amounts  in  normal  urine  and 
contributes  toward  its  normal  color.  Its  presence  in  large  amounts 
is  always  a  more  or  less  abnormal  phenomenon.  Most  cases  of 
abnormal  hjematoporphyrinuria  have  occurred  after  the  adminis- 
tration of  sulphonal,  trional,  and  tetronal.  Excessive  haematopor- 
phyrin  output  is  almost  a  constant  symptom  in  chronic  lead  intoxi- 
cation. Al)normal  hjematoporphyrinuria  has  been  found  in  a  case 
of  (Jraves'  disease,  one  case  of  hereditary  syphiHs,  one  of  gastric 
ulcer  with  haematemesis,  and  in  a  few  other  diseases.  In  all  these 
diseases  its  occurrence  was  accidental,  it  having  been  in  no  rela- 
tionship with  the  original  disease.  According  to  Nencki  and  Sieber^ 
haematoporphyrin  and  bilirubin  are  probably  of  synchronous  pro- 
duction— their  seat  of  formation  being  the  liver  cells  especially. 
The  readily  convertible  haematoporphyrin  is  utilized  for  the  syn- 
thesis of  the  haemoglobin  molecule;  the  non-utihzable  bilirubin 
is  excreted  with  the  intestinal  contents.  These  deductions  stamp 
the  hjematoporphyrin  as  a  normal  intermediary  product  of  metab- 
olism. Other  investigators,  however,  have  concluded  that  inas- 
much as  the  normal  bile  does  not  exhibit  haematoporphyrin,  this 
does  not  seem  to  play  an  important  role  in  the  organism,  and  that 
it  must  not  be  considered  an  intermediary  product  of  the  anabolism 
or  an  essential  catabolic  product  in  the  physiological  disintegration 
of  the  coloring  matter  of  the  blood. 

To  determine  the  place  of  the  abnormal  production  of  haemato- 
porphyrin, the  individual  organs  of  animals  poisoned  with  sulphonal 
were  examined  for  the  presence  of  haematoporphyrin.  This  was 
never  found  in  the  spleen,  blood,  muscles,  or  marrow,  but  it  could 
always  be  demonstrated  in  considerable  amounts  in  the  liver. 
However,  as  the  liver  is  an  important  excretory  organ  of  haemato- 
porphyrin, its  occurrence  therein  is  by  no  means  proof  of  its  hepa- 
togenous formation. 

That  haematoporphyrin  was  not  the  result  of  any  of  the  remedies, 
there  can  be  no  doubt.  Plumbism  could  also  be  positively  excluded. 
We  may  assume,  therefore,  that  if  the  haematoporphyrin  was  of 
toxic  origin,  the  toxiferous  substance  was  of  intrabiontic  origin. 
Whether  the  same  toxic  substance  stands  at  the  foundation  of 
the  accompanying  or  alternating  symptoms,  icterus  and  glycosuria, 
is  a  mooted  question.  I  am  inclined  to  accept  the  interrelation 
of  the  three  symptoms  in  this  instance.  This  is  confirmed  by  the 
fact  that  while  abnormal  haematoporphyrinuria  was  present,  the 
glycosuria,  which  had  existed  to  a  greater  or  lesser  degree  for  some 
years  previously,  had  ceased  entirely,  and  that  after  disappearance 

1  Arch.  f.  experim.  Path.  u.  Pharm.,  1888,  24. 
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of  the  abnormal  amounts  of  hseraatoporphyrin  (how  soon  after 
could  not  be  determined  as  no  urinary  examination  was  made 
between  April  20th  and  May  14th),  the  glycosuria  reappeared, 
occurring  probably  in  greater  intensity  than  ever  before.  It  appears 
almost  as  if  one  and  the  same  anomaly  was  the  causative  factor 
of  the  three  manifestations,  that  while  icterus  set  in  when  chronic 
glycosuria  was  present,  this  disappeared  when  hsematoporphyrin- 
uria  supervened,  and  did  not  recur  until  the  hsematoporphyrinuria 
had  again  vanished.  It  seems  that  the  disappearance  of  the  glyco- 
suria was  dependent  upon  the  presence  of  the  haematoporphyrin- 
uria;  that  is,  that  the  anomalous  condition  underlying  both  symp- 
toms could  only  bring  about  either  of  them  at  one  time. 

The  case  stands  isolated,  as  I  have  not  found  in  medical  litera- 
ture any  allusion  to  the  synchronous  or  respectively  the  intercur- 
rent occurrence  of  these  three  phenomena.  Operative  interference 
may  be  required  to  relieve  the  tension  of  fluid  in  the  gall-bladder. 
A  more  detailed  study  of  the  case  will  follow  at  a  later  day. 


AN  UNUSUAL  OVARIAN  CONDITION. 
By  Lewis  Schooler,  M.D., 

OF  DE8    MOINES,    IOWA. 

The  patient,  whose  case  is  here  reported,  was  the  wife  of  a 
miner  and  has  been  brought  up  amid  the  surroundings  of  the 
ordinary  coal-miners'  camp,  with  nothing  of  importance  in  either 
the  family  or  personal  history.  She  was  the  patient  of  Dr.  Charles 
F.  Smith,  and  I  saw  her  in  consultation  with  him  about  three  weeks 
previous  to  time  of  the  first  operation.  At  that  time  she  believed 
herself  pregnant  and  sought  an  examination  for  the  purpose  of 
ascertaining  whether  she  would  be  able  to  carry  the  child  to  term. 

After  a  careful  and  painstaking  examination  I  advised  her  to  the 
effect  that  her  pregnancy  would  not  be  interfered  with  by  what  I 
then  believed  to  be  a  diseased  Fallopian  tube,  but  which  I  now 
know  was  an  extensively  drawn-out  left  uterine  cornua.  My  opinion 
was  most  unsound,  as  she  miscarried  about  ten  days  later  and  at  a 
little  more  than  the  third  month.  This  accident  was  not  followed 
by  any  bad  results,  and  she  recovered  very  nicely  after  the  miscar- 
riage. 

Urinary  examination  showed  that  fluid  to  be  acid  in  reaction, 
specific  gravity  1016,  color  light  amber,  cloudy,  total  solids  37.28 
grams  per  1000  c.c,  albumin  and  sugar  absent. 

Mrs.  W.,  aged  twenty-four  years,  married,  mother  of  two  chil- 
dren, previous  health  good,  entered  the  Methodist  Hospital  August 
21,  1903.     Condition  at  time  of  admission  was  as  follows:    Tem- 
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perature  98.4°,  pulse  59,  respiration  18;  on  the  day  following  the 
temperature  at  10  a.m.  was  99.6°,  pulse  80,  respiration  24,  and 
at  4  P.M.  temperature  99.4°,  pulse  66,  respiration  19.  Bowels 
moved  freely  after  the  administration  of  one  ounce  of  castor  oil. 

From  this  date  until  August  27th  there  was  not  much  change  in 
the  patient's  condition  except  that  pain,  increased  pulse  rate  with 
slight  elevation  of  temperature,  became  gradually  more  marked, 
and  the  tumor  in  left  side  enlarged  perceptibly;  the  bowels  acted 
fairly  well,  but  were  assisted  by  castor  oil  every  other  day,  and  as 
there  seemed  to  be  no  hope  of  improvement  under  medicinal  treat- 
ment, operation  was  had  on  the  27th.  The  incision  was  begun  in 
the  median  line  a  little  higher  than  the  point  usually  selected  for 
an  ordinary  ovariotomy. 

When  the  fingers  were  introduced  it  was  discovered  that  the 
uterus  was  dragged  upward  and  to  the  left,  and  the  Fallopian  tube 
felt  like  a  firm  round  cord  double  its  normal  size,  extending  from 
the  uterus  to  the  enlarged  and  displaced  spleen,  which  was  firmly 
attached  and  admitted  of  no  displacement.  The  incision  was 
extended  upward  and  the  spleen  brought  into  view.  It  was  at 
least  six  times  its  normal  size,  black  and  glistening  like  an  old 
blood  clot,  but  firmer. 

The  hand  was  swept  entirely  around  its  base,  which  left  no  doubt 
as  to  the  identity  of  the  organ,  but  in  order  to  further  demonstrate 
the  certainty  of  the  diagnosis  the  capsule  was  opened  and  a  small 
piece  removed  for  microscopic  examination,  which  resulted  in 
confirmation  of  what  has  been  stated  above.  At  the  lower  pole 
there  was  complete  and  firm  union  of  the  spleen,  ovary,  and  fim- 
briated extremity  of  the  tube.  So  close  was  this  imion  that  it  re- 
quired close  inspection  to  identify  the  different  structures.  The 
tube,  ligament  of  the  ovary,  and  the  upper  edge  of  the  broad  liga- 
ment, were  hard  and  firm  on  account  of  the  tension.  It  was  then 
decided  to  divide  them  between  two  ligatures  and  close  the  abdo- 
men, and  while  this  was  being  done  it  was  found  that  the  spleen 
was  bleeding  rather  freely  from  incised  point  and  required  packing 
with  gauze.  Healing  by  first  intention  occurred  throughout,  except 
where  the  gauze  protruded. 

The  patient  left  the  table  in  good  condition  at  3  p.m.,  the  opera- 
tion having  lasted  but  thirty  minutes,  but  at  5  p.m.  the  pulse  was 
112,  and  at  12.30  a.m.  it  was  140,  and  went  up  to  146  at  2  a.m., 
which  was  the  extreme  reached  at  any  time.  The  temperature  was 
101°.  Morphine,  required  on  account  of  pain,  and  normal  saline 
solution  in  large  quantities  were  given  at  this  hour.  The  pulse 
improved,  and  at  8  a.m.  was  120;  temperature  100°. 

From  this  time  there  was  nothing  of  interest  in  the  case  and  she 
left  the  hospital  September  11th. 

Four  weeks  later  she  was  seen  at  her  home  and  was  suffering 
from  obstruction  of  the  bowels,  which  disappeared  on  the  following 
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day.  At  this  time  the  spleen  was  apparently  reduced  in  size  at 
least  one-half.  She  was  admitted  to  the  Mercy  Hospital  November 
17th  with  complete  obstruction  of  the  large  intestine,  and  was 
operated  on  at  once,  the  incision  being  in  the  left  semilunaris. 

The  obstruction  was  due  to  extensive  adhesions  almost  the  entire 
length  of  the  descending  colon.  They  were  ligated  at  several  points 
and  the  bowel  freed  and  filled  with  normal  saline  solution  through 
the  rectum.  The  uterus  was  normal  in  size  and  position.  The 
spleen  was  in  like  condition  and,  instead  of  the  intensely  black  color 
present  at  the  time  of  the  first  operation,  was  normal  in  appearance. 
The  patient  made  a  good  recovery  and  left  the  hospital  on  Novem- 
ber 30th  in  apparently  good  condition,  with  the  bowels  acting  nor- 
mally and  free  from  pain.    To  me  this  experience  is  unique. 

How  two  organs  normally  so  far  apart  and  with  a  limited  amount 
of  mobility  got  together  and  stayed  together,  I  cannot  explain.  If 
it  was  a  wandering  spleen,  what  caused  it  to  return  to  its  normal 
site,  and  up  to  the  present  time  to  remain  there?  The  patient  had 
never  suffered  from  malaria  and  the  blood  count  showed  no  anomaly 
in  that  direction. 

Previous  to  the  second  operation,  I  was  perfectly  contented  with 
the  explanation  of  a  floating  spleen,  but  the  revelation  of  the  last 
operation  has  caused  me  to  give  up  that  theory. 
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From  the  physiological  standpoint,  the  fibrous  envelopes  or  cap- 
sules of  organs  have  received  but  scant  attention,  and  it  was  a  desire 
to  make  some  addition  to  the  facts  known  about  such  capsules  that 
led  me  to  make  the  following  studies. 

Among  the  organs  studied  the  results  obtainable  have  been  most 
definite  in  the  case  of  the  kidney,  partly  because  of  the  distinct 
existence  of  the  kidney  capsule,  and  partly  because  of  the  greater 
convenience  of  manipulation,  due  to  the  size  and  location  of  the 
organ,  than  is  the  case  with  other  organs,  such,  for  instance,  as  the 
pancreas  or  the  submaxillary  gland. 

Observations  upon  the  capsule  of  the  kidney  have  become  espe- 
cially interesting,  in  view  of  the  present  discussion  of  surgical  pro- 
cedures which  depend  for  their  effect  upon  an  alteration  of  the  nor- 
mal relations  of  the  capsule  and  its  blood  supply  to  the  functions 
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and  structure  of  the  kidney  parenchyma.  The  following  studies 
were  made  upon  dogs,  rabbits,  and  a  pig: 

The  capsule  of  the  kidney  is  made  of  firm  connective  tissue  with 
a  moderate  amount  of  yellow  elastic  fibres.  It  is  arranged  in  two 
layers,  the  outer  thick  and  dense,  the  inner  represented  often  by 
only  a  single  layer  of  cells.  The  inner  layer  is  always  adherent, 
even  when  the  capsule  is  roughly  removed,  and  is  continuous  with 
the  intertubular  connective  tissue.  Vascular  connection  with  the 
peritoneum  covering  the  capsule  is  slight,  the  main  blood  supply 
to  the  capsule  being  from  the  kidney  parenchyma  by  abundant 
bloodvessels  of  considerable  size,  distributed  irregularly  over  the 
surface  of  the  kidney.  The  capsule  seems  to  serve  as  a  support, 
and  as  a  protection  against  injury  and  pressure  from  without. 

My  first  experiments  were  devised  to  ascertain  whether  the  cap- 
sule would  allow  or  prevent  the  absorption  into  the  blood  of  salts 
in  solution.  My  second  series  aimed  at  determining  the  result  of 
decapsulation  of  the  kidney,  upon  the  animal  and  the  organ. 

Part  I. 

Medium  and  small  dogs  were  used,  5  to  9  kilos  in  weight. 
Males  were  preferred  because  the  internal  generative  organs  of  the 
female  make  the  catheterizing  of  the  ureters  difficult.  The  animals 
were  kept  on  a  fluid  diet  of  soups  and  milk  for  forty-eight  hours 
before  the  operation. 

Various  containers  for  the  kidney  were  tried,  in  which  the  kidney 
might  rest  immersed  in  a  liquid  and  yet  suffer  no  constriction  of 
its  vessels  and  ureter  at  the  hilus,  while  at  the  same  time  allowing 
no  escape  of  liquid  into  the  peritoneal  cavity  at  large.  The  only 
satisfactory  object  was  found  to  be  an  oblong  bag  of  rubber  tissue. 

Ether  narcosis  was  used,  often  preceded  by  a  small  subcutaneous 
dose  of  morphine  sulphate  (0.4  to  1.0  dg.).  Tracheotomy  was 
performed  in  all  cases  for  convenient  ansesthetization.  With  the 
animal  in  the  dorsal  position  a  median  abdominal  incision  was 
made  from  the  ensiform  cartilage  to  the  penis,  with  a  lateral  inci- 
sion at  right  angles  to  the  former  cut,  just  below  the  free  border  of 
the  ribs  on  the  left  side,  the  left  kidney  being  more  conveniently 
located  for  experiment  than  the  right.  The  kidney  was  then 
exposed.  Its  peritoneal  coat  and  fat  were  stripped  off  to  the  hilus, 
and  then,  with  or  without  decapsulation,  the  organ  was  enclosed 
in  the  rubber  bag.  The  removal  of  the  capsule  was  done  by  ele- 
vating a  portion  with  a  sharp  hook,  cutting  under  the  hook  and 
separating  the  capsule  from  the  parenchyma  with  a  blunt,  flat, 
smooth  seeker.  The  open  end  of  the  rubber  bag  was  passed  over 
the  kidney  and  clamped  about  the  hilus,  leaving  vessels  and  ureter 
ample  room.  The  bag  was  then  drawn  back  until  it  fitted  the 
kidney  snugly,  leaving  the  hilus  free,  about  three-fifths  of  the  sur- 
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face  and  bulk  of  the  kidney  remaining  within  the  bag.  The  blind 
end  of  the  bag  was  fitted  with  a  glass  tube,  over  which  a  short  piece 
of  rubber  tubing  provided  with  a  clamp  was  slipped.  The  bag 
was  then  filled  with  50  c.c.  of  warm  normal  saline  solution,  and  the 
kidney  was  allowed  to  assume  its  normal  position.  One  or  both 
ureters  were  catheterized  by  glass  tubes,  bent  so  as  to  empty  into 
test-tubes  near  the  dog's  side. 

If  it  was  found,  then,  that  all  bleeding  from  the  surface  of  the 
kidney  had  ceased,  that  there  had  been  no  leaking  from  the  bag, 
and  that  the  kidney  was  secreting,  the  saline  solution  was  drawn  off, 
the  bag  was  filled  with  the  test  solution,  and  the  urine  was  collected 
at  short  intervals  and  tested.  The  phenomena  observed  on  strip- 
ping the  capsule  from  the  kidney  are  described  in  Part  II. 

Of  the  twenty-four  animals  used  for  these  experiments  the  re- 
sults had  to  be  thrown  out  in  two  cases  because  of  leaking  of  the 
test  solution  from  the  bag  into  the  peritoneal  cavity.  Control  tests 
were  always  made  of  the  peritoneal  fluid  to  prevent  error  from 
possibility  of  absorption  through  the  peritoneum  instead  of  the 
kidney.  In  four  cases  I  failecl  because  the  bag  was  too  tightly 
applied,  and  constriction  of  the  parenchyma  caused  compression 
of  urine;  in  two  cases  because  the  intestines  were  too  much  dis- 
tended to  allow  of  delicate  manipulation;  in  one  case  because  of 
uncontrollable  bleeding  from  an  abnormally  located  renal  vein. 
The  remaining  fifteen  gave  the  following  results: 

Potassium  iodide  was  used  with  three  animals  upon  kidneys 
possessing  normal  intact  capsules,  in  solutions  of  1  per  cent,  and 
10  per  cent,  for  one-half  to  two  hours,  and  in  no  instance  was  iodine 
found  in  the  urine  (the  test  for  iodine  being  made  with  fuming 
nitric  acid  and  chloroform).  In  two  animals  the  same  strength  of 
solutions  were  used  upon  kidneys  possessing  newly  formed  cap- 
sules thirty-nine  and  forty-four  days  after  decapsulation,  with  the 
same  negative  results. 

P'or  the  sake  of  brevity  the  term  normal  kidney  will  be  used  to  sig- 
nify a  kidney  possessing  an  intact  capsule  as  distinct  from  a  decap- 
sulated  kidney.     No  diseased  kidneys  were  found. 

Similar  solutions  were  used  upon  the  freshly  decapsulated  kidneys 
of  two  animals,  and  iodine  was  found  in  the  urine  in  twenty  minutes. 
In  two  animals  potassium  iodide  in  10  per  cent,  solution  to  the 
amount  of  100  c.c.  was  injected  into  the  femoral  veins,  while  the  bag 
enclosing  the  freshly  decapsulated  kidney  contained  normal  saline 
solution.  The  saline  solution  was  tested  at  intervals  for  one  and 
one-quarter  hours,  and,  although  there  was  an  abundance  of  iodine 
in  the  urine,  none  appeared  in  the  solution  in  the  bag. 

Sodium  salicylate  in  10  per  cent,  solution  was  applied  by  means 
of  the  bag  to  the  normal  kidney  for  one  and  one-half  hours  with 
negative  results.  A  similar  solution  applied  to  the  freshly  decap- 
sulated kidney  resulted  in  the  appearance  of  the  salt  in  abundance 
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in  the  urine  in  twenty-five  minutes.  In  a  1  per  cent,  solution, 
applied  for  one  and  three-quarter  hours,  to  the  decapsulated 
kidney,  the  sodium  salicylate  did  not  appear  in  the  urine.  In  the 
last  two  cases  the  secretion  of  urine  became  distinctly  diminished 
on  application  of  the  solution  of  sodium  salicylate,  and  this  dimi- 
nution reached  such  a  degree  in  the  last  case  that  not  enough  urine 
was  secreted  to  afford  a  test  after  the  first  half-hour,  there  being  a 
cessation  of  secretion  without  any  congestion  to  account  for  it. 

Potassium  ferrocyanide  in  10  per  cent,  solution  was  applied  to 
the  normal  kidney  with  negative  results.  Applied  to  the  freshly 
decapsulated  kidney,  its  presence  was  detected  in  the  urine  in  forty- 
five  minutes. 

Potassium  cyanide  in  0.6  per  cent,  solution  was  applied  to  the 
normal  kidney  with  no  effect  upon  the  general  condition  of  the 
animal.  When  a  3  per  cent,  solution  was  applied  to  the  normal 
kidney,  irregular  and  frequent  heart  beat  and  shallow,  feeble 
respiration  were  noted  in  a  half-hour.  The  0.6  per  cent,  solution 
was  used  upon  a  freshly  decapsulated  kidney,  and  in  ten  minutes 
there  was  a  marked  irregulanity  of  the  heart  action  and  respiration. 
The  solution  was  then  removed  and  the  animal  recovered. 

Methylene  blue  in  saturated  solution  and  in  solution  of  1  per  cent, 
and  -^jj^  per  cent.,  when  applied  to  the  normal  kidney,  gave  no  evi- 
dence of  its  absorption  during  two  hours.  When  tried  upon  the 
freshly  decapsulated  kidney  for  the  same  length  of  time  the  same 
solutions  also  gave  negative  results.  When  60  c.c.  of  a  -^-(^  per  cent, 
solution  were  injected  into  the  femoral  veins  no  blue  color  appeared 
in  the  clear  saline  solution  in  the  bag  surrounding  the  decapsulated 
kidney,  although  the  urine  secreted  during  the  time  of  observation 
was  deeply  stained.  Immediately  after  the  exposure  of  a  freshly 
decapsulated  kidney  to  a  saturated  solution  of  methylene  blue  for 
two  hours  the  kidney  was  removed  and  frozen  sections  were  cut 
and  examined  at  once.  A  thick,  superficial  lymph  clot,  which  forms 
on  the  surface  of  the  kidney  after  decapsulation,  was  found  to  be 
stained  blue,  and  there  was  a  delicate  staining  of  the  connective 
tissue  of  the  parenchyma  as  far  as  the  more  superficial  glomeruli. 

SUMMARY    OF    PART    I. 

It  is  apparent  that  when  the  kidney  capsule  is  intact  absorption 
does  not  take  place  in  sufficient  amount  to  be  appreciated  by  chem- 
ical tests  in  the  urine,  and  that  only  when  a  strong  solution  of  a 
powerful  systemic  poison  was  used  was  there  any  indication  of  the 
test  substance  in  the  blood  stream,  as  shown  by  constitutional 
symptoms. 

It  is  also  evident  that,  when  the  capsule  was  stripped,  of  the  five 
substances  tested  three  appeared  promptly  in  the  urine;  one,  potas- 
sium cyanide,  showed  a  marked  constitutional  effect,  and  one, 
methylene  blue,  failed  to  be  appreciated  in  any  way.     It  seems 
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likely  that  if  the  circulatory  disturbance  had  not  caused  a  marked 
cessation  of  urinary  flow  potassium  cyanide  would  also  have  been 
absorbed  into  the  renal  tubules.  With  methylene  blue  the  lymph 
clot  formed  upon  the  denuded  kidney  surface  appeared  much  more 
quickly  than  with  the  other  solutions  employed.  The  surface 
through  which  absorption  might  occur  was  thus  rendered  much 
less  accessible  to  the  solution,  and  to  this  condition  we  must  ascribe 
the  negative  result.  The  fact  that  there  was  a  discoloration  of  the 
parenchyma  as  far  as  the  glomeruli  gives  warrant  for  believing 
that  absorption  was  under  way,  though  in  a  slight  degree.  From 
the  appearance  of  the  surface  of  the  kidney  two  to  three  hours  after 
decapsulation,  it  would  be  hard  to  believe  that  more  absorption 
would  occur  after  that  time  than  would  take  place  with  the  capsule 
intact.  It  may  be  worth  noting  here  that  the  results  of  my  experi- 
ments suggest  that  the  use  of  strong  antiseptic  solutions  in  the 
vicinity  of  a  decapsulated  kidney  may  do  harm  by  direct  absorp- 
tion into  the  kidney  parenchyma.  They  thus  furnish  a  reason  in 
addition  to  those  accepted  for  surgical  technique  for  limiting  the 
fluids,  allowed  to  come  in  contact  with  such  an  organ,  to  sterile 
water  or  physiological  salt  solution. 

Part  II. 

While  watching  the  experiments,  already  described,  it  was  appar- 
ent that  an  attempt  at  repair  of  the  injury  inflicted  by  decapsula- 
tion was  already  begun  in  the  half-hour  to  three  hours  while  the 
dogs  were  under  observation.  The  fifteen  dogs  which  suffered 
decapsulation  for  the  sake  of  immediate  observation  of  absorption 
showed  the  various  stages,  from  multiple  hemorrhages,  due  to  the 
rupture  of  the  capsular  bloodvessels,  to  the  formation  of  a  firm, 
smooth,  elastic  lymph  clot,  destined  to  assist  in  the  formation  of  a 
new  fibrous  envelope.  Except  in  rare  instances,  where  there  is 
unusual  vascular  distribution,  the  hemorrhage  resulting  from  re- 
moval of  the  healthy  capsule  in  the  dog  ceases  in  about  five  minutes. 
Exudation  of  lymph  from  countless  points  over  the  whole  surface 
of  the  kidney  follows  decapsulation,  and  in  a  half-hour  there  is 
formed  a  smooth,  clear,  jelly-like  coat.  This  film  at  first  thickens 
unevenly,  and  then  gradually  becomes  cloudy  as  the  fibrin  network 
is  established,  until  at  the  end  of  two  hours  there  is  a  firm,  tena- 
cious, slightly  adherent  lymph  clot  protecting  the  denuded  surface. 
For  the  later  effect  of  decapsulation  we  may  turn  to  the  following 
operations  and  autopsies: 

Eight  dogs,  six  rabbits,  and  one  sow  were  used.  Of  the  dogs  I 
failed  in  one  because  of  asymmetry  of  one  of  the  renal  veins,  which 
entered  high  upon  the  side  of  the  kidney  instead  of  at  the  hilus;  and 
in  one  from  an  error  in  following  the  muscular  guide  in  my  incision, 
and  resulting  hemorrhage.     The  remaining  six  showed  no  sepsis, 
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the  wounds  healing  cleanly  and  promptly.  There  was  at  no  time 
any  abnormal  condition  of  urine  of  any  of  the  animals.  They  were 
autopsied  at  various  intervals  from  thirty-nine  to  three  hundred 
and  thirty-nine  days  after  operation,  and  without  exception  were 
in  perfect  condition  when  killed.  (For  the  number  of  days  after 
decapsulation  in  each  case,  see  report  of  autopsy.)  In  the  cases  of 
the  dogs  the  operation  was  by  the  lumbar  incision.  The  kidney 
was  drawn  into  the  wound  by  its  perirenal  fat,  and  held  there  by 
pressure  from  below  until  the  capsule  was  stripped,  in  the  manner 
already  described.  It  is  a  matter  of  some  difficulty  to  decapsulate 
the  kidney  of  a  dog  without  entering  the  peritoneum,  but  in  Cases 
IV.  and  V.  especial  care  was  taken,  and  in  Case  V.  the  whole  opera- 
tion was  done  extraperitoneally.  This  difficulty  is  due  to  the  almost 
complete  investment  of  the  kidney  with  peritoneum,  the  perirenal 
fat  being  usually  very  scant. 

Of  the  six  rabbits,  one  died  in  four  days  from  occlusion  of  the 
ureter,  which  resulted  from  an  attempt  to  bind  the  decapsulated 
kidney  to  a  lobe  of  the  liver  by  silk  sutures.  Three  of  the  remaining 
five  were  operated  upon  by  the  lumbar  method,  and  the  capsule 
stripped  without  entering  the  peritoneal  cavity — a  procedure  not 
at  all  difficult  in  the  rabbit.  In  the  other  two  I  opened  the  abdomen 
in  the  midventral  line  and  decapsulated  the  kidney  without  pre- 
cautions except  as  to  injury  of  other  viscera.  Each  of  these  rabbits 
developed  a  ventral  hernia,  due  to  the  use  of  plain  catgut  in  sewing 
the  muscular  layer  of  the  abdominal  wall.  None  of  them  suffered 
any  sepsis  or  appeared  otherwise  than  healthy,  except  for  the  pres- 
ence of  what  appeared  to  be  an  eczema  of  the  nose  and  skin  of 
the  face  during  the  month  before  autopsy. 

The  operation  upon  the  sow  was  done  by  a  lateral  abdominal 
incision,  and  the  capsule  was  stripped  intraperitoneally.  The 
animal  increased  from  one  hundred  and  fifty  to  three  hundred  and 
fifty  pounds  between  the  time  of  operation  and  the  date  of  autopsy. 

At  the  time  of  autopsy  several  of  the  kidneys  were  injected  with 
blue  gelatin  mass  in  the  following  manner :  The  kidney,  with  what- 
ever structures  or  organs  were  adherent,  was  placed  in  a  bath  of  0.85 
per  cent,  salt  solution  at  a  temperature  of  99°.  Cannulas  were 
inserted  into  the  artery  and  one  vein  at  the  hilus,  the  other  vein  or 
veins  being  then  clamped.  The  kidney  was  then  washed  free  from 
blood  by  forcing  saline  solution  through  first  the  artery  and  then 
the  vein  at  a  pressure  of  180  mm.  to  200  mm.  of  mercury  and  at 
the  temperature  of  99°  to  100°.  Then  a  thin  gelatin  mass  stained 
deeply  with  Berlin  blue  was  forced  through  under  the  same  con- 
ditions of  pressure  and  temperature  for  an  hour  or  more  by  the 
artery  and  then  for  an  equal  time  by  the  vein.  The  artery  and 
vein  were  tied  and  the  kidney  was  packed  in  ice  until  the  gelatin 
had  hardened. 

All  specimens  were  hardened  in  equal  parts  of  Miiller's  solution 
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and  5  per  cent,  formalin,  and  the  stains  used  were  either  haema- 
toxyUn  and  eosin  or  the  carbol  fuchsin. 

The  gross  and  microscopic  findings  upon  the  six  dogs,  five  rabbits, 
and  the  sow  follow: 

Case  I. — Mongrel,  adult  male,  10.5  kilos,  thirty-nine  days  after 
decapsulation  of  the  right  kidney  intraperitoneally  by  the  lumbar 
method.  The  left  kidney  presented  nothing  abnormal.  Adhesions 
were  found  on  the  right  side  between  the  right  kidney  and  the  left 
lobe  of  the  liver  about  one-half  inch  long,  also  to  the  omentum,  the 
latter  not  only  over  the  decapsulated  area,  but  at  the  hilus  as  well, 
where  only  the  peritoneum  had  been  stripped.  Slight  bleeding 
occurred  on  separating  the  adhesions,  and  this,  apparently,  wholly 
from  the  liver  and  none  from  the  kidney.  The  animal  was  kept 
under  ether  an  hour  to  study  the  circulation.  The  newly  formed 
covering  of  the  kidney  was  found  more  adherent  than  normal, 
though  quite  soft  and  tearing  the  parenchyma  slightly  when  stripped. 

Microscopic.  The  normal  kidney  shows  an  even  capsule,  an 
inner  thin  cellular  layer,  and  an  outer  thicker  fibrous  connective- 
tissue  layer.  The  decapsulated  kidney  shows  a  newly  formed  con- 
nective-tissue envelope,  in  some  places  thinner,  elsewhere  from  three 
to  five  times  thicker  than  normal.  The  outer  layer  has  abundant 
round  cells  loosely  embedded  in  young  connective  tissue.  The 
inner  layer  still  marked,  evidently  not  stri})ped  off  at  the  operation, 
but  its  character  much  less  distinct  at  the  site  of  the  adhesions, 
where  it  appears  to  have  been  absorbed,  and  where  occasional 
wedges  of  round  cells  are  seen  crowding  among  the  urinary  tubules. 
The  whole  newly  formed  coat  appears  but  slightly  vascular.  No 
changes  appear  in  the  renal  parenchyma. 

Case  II. — Adult  male  fox-terrier,  8  kilos,  autopsied  one  hundred 
and  forty-four  days  after  decapsulation  of  the  right  kidney  intra- 
peritoneally. Left  kidney  showed  nothing  abnormal.  (See  Fig.  1.) 
Firm  adhesions  were  found  between  the  right  kidney  and  the  left 
lobe  of  the  liver,  the  pancreas,  the  mesentery,  and  the  large  in- 
testine. Marked  absence  of  bleeding  was  noticed  on  tearing  the 
attachments  except  where  the  pancreas  is  adherent.  This  attach- 
ment is  so  close  that  it  cannot  be  separated  without  tearing  off  the 
newly  formed  capsule.  The  surface  of  the  kidney  is  irregular, 
appearing  like  the  granular  kidney  seen  in  chronic  interstitial  neph- 
ritis in  man.  The  capsule  cannot  be  removed  without  tearing  the 
parenchyma. 

Microscopic  examination  shows  essentially  the  same  variation 
from  normal  as  in  Case  I.,  with  the  following  differences:  The 
inner  capsular  layer  is  strikingly  absent  where  adhesions  are  formed 
and  especially  at  the  site  of  the  pancreatic  attachment.  Elsewhere 
the  inner  layer  is  thicker  than  normal.  The  outer  layer  and  capsule 
as  a  whole  are  everywhere  much  thicker.  (See  Fig.  2.)  Small, 
newly  formed  vessels,  such  as  are  found  in  granulation  tissue,  are 
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seen  in  loosely  arranged  connective-tissue  bundles  between  the 
pancreas  and  the  kidney.  Tubules  which  reach  the  surface  of  the 
kidney  are  in  places  distorted  and  crowded  by  the  encroachment 
of  connective-tissue  cells,  this  invasion  of  the  parenchyma  in  some 
places  taking  form  of  distinct  wedges.  In  some  places  are  found 
cup-shaped  depressions,  with  destruction  of  considerable  areas  of 
tubules  and  glomeruli,  the  whole  degenerated  tract  appearing 
strangled  by  the  network  of  contracting  connective  tissue. 

Case  III. — Small  male,  mongrel  puppy,  5  kilos.  Examined  two 
hundred  days  after  decapsulation  of  the  right  kidney  intraperi- 
toneally.    The  left  kidney  appears  normal.    Adhesions  to  the  pan- 
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Normal  (left)  kidney  of  Case  11. 

creas,  the  liver,  and  the  posterior  abdominal  wall  almost  completely 
cover  the  kidney  surface.  The  viscera  are  connected  not  by  bands, 
but  directly  surface  to  surface.  The  muscular  attachment  is  by  a 
dense,  non-vascular  band  impossible  of  separation  without  tearing 
off  the  newly  made  capsule  and  some  of  the  renal  parenchyma. 
This  kidney  was  injected  with  gelatin  mass,  as  described  above. 
From  the  cut  surfaces  of  the  pancreas  and  liver  the  blue  mass  flowed 
freely  during  the  whole  period  of  injection. 

Microscopic  examination  shows  the  following:  A  section  of  the 
kidney  at  a  point  where  no  adhesions  were  formed  shows  a  much 
thickened  capsule  of  new  dense  connective  tissue,  with  small  blood- 
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vessels  injected  with  the  blue  gelatin  mass  directly  connecting  with 
the  capillaries  of  the  renal  parenchyma.     Deep  wedges^of  round 
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Decapsulated  (right)  kidney  of  Case  II.,  showing  thickened  capsule. 


connective-tissue  cells  enter  from  the  capsule  as  far  as  thejnearer 
glomeruli. 
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A  section  at  a  point  where  the  Hver  is  in  intimate  contact  with 
the  kidney  shows  in  some  places  a  thin  layer  of  dense  connective 
tissue  of  the  thickness  of  the  inner  layer  of  the  normal  capsule,  and 
no  vessels  communicating  between  the  two  viscera.  In  other  places 
is  seen  a  marked  injection  of  liver  capillaries  and  also  injected 
vessels  in  the  connective  tissue  between  the  two  viscera.  At  some 
points  there  are  but  two  extremely  thin  layers  of  flat  connective- 
tissue  cells  separating  the  viscera  from  each  other.  At  frequent 
points  along  the  renal  cortex  are  seen  deep  connective-tissue  wedges 
distorting,  destroying,  and  occluding  the  tubules,  and  in  some 
instances  even  completely  surrounding  the  glomeruli.  Degenera- 
tion of  the  tubular  epithelium  is  })resent  in  all  such  areas.  (See 
Fig.  3.) 

Fifi.  3. 


Decapsulated  (right)  kidney  of  Case  III.,  showing  cup-shaped  depression  with  tubular 
and  glomerular  degeueration  and  replacement  flbrosis. 


Where  the  pancreas  is  adherent  to  the  kidney  the  connective 
tissue  separating  them  is  thicker  than  where  the  liver  is  adherent; 
otherwise  the  conditions  are  the  same.  Blue  injection  mass  is 
seen  in  the  smaller  vessels  and  capillaries  at  various  points  in  the 
pancreas. 

Case  IV. — Brown  and  black  mongrel,  7.5  kilos.  Autopsied  two 
hundred  and  forty-five  days  after  extraperitoneal  decapsulation  of 
the  right  kidney.  To  ensure  the  kidney  remaining  .in  position 
three  plain  catgut  sutures  were  used  at  the  time  of  operation  to 
bind  it  to  the  muscular  wall  at  the  site  of  the  wound. 

Through  the  courtesy  of  Dr.  Isaac  Levene  I  had  an  opportunity 
to  observe  oncometric  records  of  this  kidney  with  and  without  ^the 
use  of  adrenalin  intravenously.    The  character  of  the  tracings  was 
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identical  with  that  of  the  tracings  from  a  normal  kidney  under  the 
same  conditions. 

The  only  attachments  were  to  the  perirenal  fat  and  the  muscular 
wall  of  the  abdomen. 

The  left  kidney  showed  no  alterations  of  the  capsule  or  of  the 
parenchyma,  the  inner  layer  of  the  capsule  being  about  one-half  to 
two-thirds  the  diameter  of  a  convoluted  tubule  in  thickness,  and 
the  whole  capsule  two  and  a  half  to  three  and  a  half  the  same 
diameter.     No  interstitial  infiltration  or  epithelial  degeneration. 

The  right  kidney  has  a  capsule  freely  supplied  with  large  and 
small  vessels,  some  with  well-defined  walls.  The  blue  gelatin  mass 
shows  free  connection  between  the  intertubular  capillaries  and  the 
blood  spaces  and  vessels  in  the  loose  reticulum  of  the  new  capsule. 
The  new  capsule  varies  from  normal  thickness  with  a  very  dense 
structure  to  a  loose  network  as  much  as  fifteen  times  as  thick. 

Unevennesses  of  the  capsule  correspond  to  marked  irregularities 
-in  the  kidney  surface,  the  usual  even  arrangement  of  tubules  being 
broken  by  depressions,  where  connective-tissue  processes  invade 
the  parenchyma. 

There  is  a  uniform  degeneration  of  the  outer  layer  of  tubules, 
accompanied  in  some  places  by  absorption.  A  few  glomeruli  are 
found  surrounded  by  new  connective  tissue.  The  deeper  layers  of 
the  kidney  appear  natural.  Upon  the  surface  of  the  kidney  are 
found  abundant  tufts  of  young  connective  tissue  with  a  free  blood 
supply  running  into  the  perirenal  fat.  Where  the  capsule  is  rela- 
tively thin  and  dense  the  blood  supply  is  scanty,  quite  as  few  blood 
spaces  being  found  as  in  a  normal  capsule. 

At  the  site  of  the  adhesion  to  muscle  there  is  a  mass  of  connec- 
tive tissue  of  a  firm  type  with  a  free  vascular  supply.  In  this  area, 
5x7  mm.,  the  tubules  are  distorted,  compressed,  and  drawn  up, 
as  it  appears,  out  of  the  adjacent  kidney  tissue  by  the  contracting 
connective  tissue.  Compression,  flattening,  and  degeneration  of 
tubules  and  glomeruli  are  seen  in  bulk.  This  is  probably  the  loca- 
tion of  one  or  more  of  the  retention  sutures.  Adjacent  to  this  area 
is  a  part  of  the  capsule  which  shows  no  variation  from  normal  in 
thickness  or  vascular  supply  and  could  not  be  distinguished  from 
normal  except  by  a  lack  of  definiteness  between  the  inner  and 
outer  layers. 

Case  V. — Black  mongrel,  7  kilos.  Autopsied  two  hundred  and 
fifty-one  days  after  decapsulation  of  the  left  kidney.  Care  was  taken 
to  do  this  decapsulation  extraperitoneally,  but  without  success. 
The  dog  was  pregnant  at  the  time  of  the  autopsy. 

The  left  kidney  was  adherent  to  the  muscle  of  the  wound  and  to 
the  mesentery. 

The  right  kidney  appeared  normal,  and  on  section  showed  no 
variations  from  normal  in  capsule  or  parenchyma. 

The  left  kidney  shows  an  uneven  capsule  varying  from  one-half 
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to  four  times  normal  thickness,  except  at  the  site  of  the  attachment 
to  the  muscle  of  the  lumbar  wound.  Vascularization  of  the  capsule 
generally  is  slight,  the  tissue  being  dense  and  with  but  few  round 
cells.  The  adhesion  between  the  kidney  and  the  muscle  is  2  mm. 
long,  highly  vascular,  with  a  few  masses  of  dense  connective  tissue. 
At  this  point  connective-tissue  invasion  of  the  parenchyma  is  notice- 
ably greater  than  elsewhere  in  this  kidney. 

Case  VI. — Small  brown  terrier,  6.5  kilos.  Autopsied  three  hun- 
dred and  thirty-nine  days  after  decapsulation  of  the  left  kidney 
intraperitoneally.  This  dog  had  had  a  litter  of  pups,  and  was  again 
pregnant  at  the  time  of  autopsy. 

The  right  kidney  shows  no  variations  from  normal  in  the  capsule 
or  the  parenchyma. 

A  few  adhesions  to  adjacent  fatty  tissue  were  found,  but  none  to 
any  viscera  from  the  left  kidney. 

The  left  kidney  shows  a  firm,  fairly  even  capsule  for  the  most 
part,  but  slightly  thicker  than  normal.  At  places,  however,  the 
capsule  is  as  much  as  five  times  the  normal  thickness.  Blood- 
vessels are  very  rare  in  the  firm,  thin  parts  of  the  capsule,  and  are 
present  in  fair  size  and  number  only  where  the  capsule  is  thick  and 
loosely  constructed.  Young  round  cells  are  present  only  in  the 
thicker  parts.  In  other  words,  over  the  greater  part  of  the  kidney 
we  find  a  capsule  resembling  the  normal  intact  capsule  in  every 
respect,  except  in  the  definiteness  of,  the  layering  of  its  tissue.  It 
is,  however,  to  be  noted  particularly  that  exactly  where  the  abnormal 
thickness  and  vascularization  of  the  capsule  persist  we  find  the 
invasion  of  the  parenchyma  by  connective  tissue  with  resultant 
degeneration  and  atrophy  of  the  tubules. 

Everywhere,  even  under  the  more  normal-appearing  capsule, 
are  evidences  of  pressure  and  contraction,  causing  an  imevenness 
of  the  cortical  layer  of  tubules. 

Case  VII. — Brown  and  white  buck  rabbit,  autopsied  fifty-nine 
days  after  decapsulation  of  the  right  kidney. 

Case  VIII. — Slightly  larger  brown  and  white  buck  rabbit, 
autopsied  eighty-four  days  after  decapsulation  of  the  right  kidney. 
The  gross  appearances  are  identical  in  both,  there  being  no  adhe- 
sions to  other  viscera,  as  the  operations  were  wholly  extraperito- 
neal. The  perirenal  fat  is  more  firmly  bound  to  the  operated  than 
to  the  normal  kidney.  A  slight  milkiness  and  a  perceptible  diffi- 
culty in  stripping  the  newly  formed  capsule  were  all  that  distin- 
guished the  operated  from  the  normal  kidneys. 

Microscopic  examination  of  Case  VII.  shows  the  layers  of  the 
normal  capsule  less  marked  than  in  the  dog.  The  newly  formed 
capsule  presents  the  characteristics  of  young  connective  tissue.  It 
is  thicker  than  normal  by  four  or  five  diameters.  Round  cells  are 
abundant  throughout.  No  vascular  connections  with  the  paren- 
chyma are  found,  and  there  is  no  infiltration  of  the  parenchyma  with 
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connective-tissue  cells.  The  new  capsule  has  formed  under  the 
intimately  attached  perirenal  fat.  Microscopic  examination  in  Case 
VIII.  shows  exactly  the  same  state  of  things,  except  that  the  outer 
layer  of  the  new  capsule  is  denser  and  the  cellular  elements  are 
less  marked. 

Case  IX. — Adult  brown  buck  rabbit,  autopsied  one  hundred 
and  forty-eight  days  after  decapsulation  of  right  kidney  by  the 
abdominal  intraperitoneal  method. 

The  left  kidney  was  normal  in  its  relations,  and  on  microscopic 
examination  showed  normal  capsule  and  parenchyma. 

The  right  kidney  was  adherent  to  the  intestines  by  loose  bands 
of  connective  tissue  and  to  the  liver,  intimately,  surface  to  surface. 
The  newly  formed  capsule  is  made  of  loose,  young  connective  tissue 
with  a  few  areas  of  much  thinner,  denser  tissue,  especially  at  the 
site  of  the  adhesions  to  the  liver.  Where  the  capsule  is  of  loose 
structure  there  are  a  few  small  capillaries,  but  elsewhere  the  capsule 
appears  about  as  little  vascular  as  in  a  normal  capsule.  There  are 
few  regions  of  penetrating  connective-tissue  wedges,  but  these  are 
characterized  by  all  the  usual  appearances,  and  the  tubules  at  the 
cortex  are  very  generally  the  seat  of  cell  degeneration.  At  a  few 
points  over  the  surface  of  the  liver  attachment  there  is  an  invasion 
of  connective  tissue  among  the  liver  cells,  with  resultant  cell  degen- 
eration. There  was  no  evidence  of  vascular  connection  with  the 
liver,  although  the  capsule  at  several  points,  where  it  is  loose  and 
thick,  shows  frequent  injected  vessels. 

Case  X.— Adult  brown  buck  rabbit,  autopsied  two  hundred 
and  forty-one  days  after  decapsulation  of  the  right  kidney  by  the 
abdominal  intraperitoneal  method. 

The  left  kidney  is  normal  in  every  respect — macroscopically 
and  microscopically. 

The  right  kidney  is  adherent  to  the  under  surface  of  the  liver 
and  very  firmly  to  the  fatty  capsule.  No  marked  vascular  supply. 
Section  through  liver  adhesion  shows  slight  injection  of  liver  capil- 
laries at  several  places,  with  occasional  small  vessels  in  the  thick 
capsule.  The  capsule  varies  from  one-third  to  six  times  normal 
in  thickness,  and  is  characterized  by  dense  and  non-cellular  struc- 
ture. There  is  no  intertubular  interstitial  increase,  but  the  tubules 
are  dilated  and  filled  with  cell  detritus;  the  epithelium  is  flattened, 
and  the  nuclei  stain  poorly  and  lack  definiteness.  These  changes 
are  less  marked  the  farther  we  go  from  the  cortex.  The  glomeruli 
are  not  affected.  Where  the  absorption  of  the  new  capsule  between 
the  liver  and  the  kidney  had  gone  so  far  as  to  leave  but  a  single 
layer  of  spindle-shaped  cells,  there  were  several  small  masses  of 
round  cells  invading  the  liver  substance. 

Case  XI. — Gray  female  rabbit,  autopsied  two  hundred  and 
seventy-five  days  after  decapsulation  of  the  right  kidney  by  abdom- 
inal intraperitoneal  operation, 
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The  left  kidney  presents  no  variations  from  normal.    (See  Fig.  4.) 
The  right  kidney  shows  a  few  light  adhesions  to  the  fatty  cap- 
sule and  the  mesentery. 


Fig.  4. 


Normal  (left)  kidney  of  Case  XI. 


Everywhere  over  the  surface  of  the  kidney,  except  at  the  site  of 
the  few  adhesions,  the  capsule  varies  but  slightly  from  the  normal 
in  thickness.  Where  the  capsule  is  of  normal  thickness  the  struc- 
ture is  denser  and  slightly  more  cellular,  but  no  more  vascular  than 
normal.     The  adhesions  are  well  supplied  with  organized  blood- 
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vessels.  The  parenchyma  has  suffered  severely.  In  a  section 
exposing  one-third  of  the  transverse  circumference  of  the  kidney 
are  found  seven  distinct  wedges  of  new,  round-cell  connective  tissue 
invading  the  cortical  tubules  from  the  capsule.  Three  of  these 
wedges  extend  half-way  to  the  hilus,  and  are  lost  in  the  intertubular 
tissue  among  the  straight  tubules.  In  the  path  of  these  tracts  are 
found  all  grades  of  compression  and  degeneration  of  tubules  and 
glomeruli,  from  a  cloudiness  and  constriction  of  the  deeper  tubules 
to  a  complete  replacement  fibrosis  just  beneath  the  capsule.  There 
is  a  noticeable  increase  of  bloodvessels  in  size  and  number  in  these 
connective-tissue  wedges.    (See  Fig.  5.) 

Fig.  5. 


Decapsiilated  (right)  kidney^ofjCase  XI.,  showing  a  typicaljconnective-tissuelwedge. 

Case  XII. — White  sow,  autopsied  two  hundred  and  forty  days 
after  decapsulation  of  the  left  kidney  by  the  abdominal  intraperi- 
toneal method. 

The  right  kidney  is  normal  in  every  respect.  The  capsule 
resembles  the  rabbit  kidney  in  being  loosely  attached  and  thin. 
Evenness  of  arrangement  of  the  tubules  and  a  full  regular  and 
sharply  defined  appearance  of  the  tubular  epithelium  characterizes 
the  parenchyma. 

The  left  kidney  has  light  adhesions  to  the  perirenal  fat,  to  the 
mesentery,  and  to  the  omentum.  These  are  tough  and  do  not  bleed 
when  torn.  Changes  are  seen  in  the  capsule  similar  to  those  noted 
in  the  decapsulated  kidneys  of  other  animals.    Uneven  thickening 
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varying  from  two  to  ten  times  the  normal  thickness,  and  an  irreg- 
ular and  occasionally  free  vascular  supply,  less  where  the  capsule 
is  densest  and  where  there  are  no  adhesions.  Vessels  can  be  made 
out  communicating  between  the  capsule  and  the  adhesions.  In 
the  parenchyma  there  is  a  widely  distributed  round-cell  infiltration 
from  the  capsule,  deep  among  the  tubules,  with  occasional  wedges 
penetrating  farther  among  the  glomeruli.  Cellular  degeneration  is 
not  found  to  a  great  degree  among  the  tubular  epithelium,  but  there 
are  regions,  chiefly  at  the  surface  of  the  kidney,  where  the  effect  of 
pressure  is  shown  by  disintegration  of  cell  bodies.  Where  the  inter- 
stitial increase  is  greatest  are  found  more  abundant  intertubular 
vessels,  but  it  is  with  difficulty  that  even  small  vessels  are  to  be 
found  penetrating  the  capsule  from  the  parenchyma  of  the  kidney. 

Reports  of  Previous  Experimental  Studies. 

Without  entering  the  tempting  field  of  medical  speculation  as  to 
whether  decapsulation  does  or  does  not  benefit  the  kidney,  already 
the  seat  of  a  chronic  inflammatory  condition,  I  shall  confine  my 
report  to  the  results  of  experimental  investigations  undertaken  to 
assist  the  clinician  and  the  surgeon. 

Albarran  and  Bernard^  studied  the  kidneys  of  rabbits  from  fif- 
teen to  sixty  days  after  decapsulation  by  the  lumbar  method.  They 
found  a  few  minor  changes  of  degeneration  in  the  tubules  near  the 
surface  and  the  prompt  formation  of  a  new  capsule  denser  than  the 
original.  They  conclude  that  the  effects  of  relieving  congestion  by 
decapsulation  of  the  kidney,  claimed  by  some  operators,  must  be 
transient  when  the  rapid  re-formation  of  a  denser  capsule  so  soon 
follows  the  removal  of  the  original  one. 

Boutch-Osmoloffski*  also  studied  rabbits  after  decapsulation  by 
both  the  lumbar  and  abdominal  method.  He  found  marked  pro- 
liferation of  new  connective  tissue  into  the  parenchyma  within  six 
days  after  decapsulation  of  the  kidney.  Twelve  days  after  decap- 
sulation he  found  marked  connective-tissue  growth,  but  not  deeply 
into  parenchyma.  He  found  that  the  kidney  tissue  at  the  surface 
undergoes  marked  atrophy  and  replacement  fibrosis,  but  found  no 
newly  formed  vessels. 

Johnson^  found  in  dogs  that  decapsulation  of  the  kidney  results 
in  the  formation  of  a  new  fibrous  capsule  usually  thicker  than  nor- 
mal, but  varying  greatly  in  thickness.  He  found  occasional  infil- 
tration of  round  cells  into  the  renal  cortex,  but  no  effect  upon  the 
glomeruli.  He  found  no  anastomoses  between  the  renal  and  the 
perirenal  bloodvessels.  He  concludes  that  there  is  no  experimental 
evidence  to  support  the  vascular  hypothesis  for  the  cures  claimed 
in  cases  of  chronic  Bright's  disease,  treated  by  decapsulation  of  the 
kidney. 

On  the  other  hand,  Bassan,^  in  his  very  complete  monograph  on 
surgical  intervention  in  medical  nephritis,  says  that  decapsulation 
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appears  well  adapted  as  a  surgical  treatment  of  Bright's  disease, 
because  of  the  probable  creation  of  new  paths  of  blood  supply  to 
the  diseased  organ.  Without  giving  any  facts  to  support  this  state- 
ment he  says  that  his  own,  as  well  as  the  experiments  of  Claude  and 
Balthazard/  favor  this  view. 

Claude  and  Balthazard^  do  claim  to  have  found  important  venous 
and  lymph  channels  in  the  organized  perirenal  adhesions,  but  they 
give  no  definite  proof  that  these  vessels  actually  communicated 
with  the  renal  parenchyma.  They  state  explicitly,  however,  that 
although  urinary  secretion  is  maintained  well  and  with  less  cardiac 
exertion  after  decapsulation  than  before,  if  improvement  is  to  fol- 
low, we  must  have  normal  epithelium,  or  else  the  relief  from  cir- 
culatory pressure  will  be  of  no  avail.  The  cases  of  Claude  and 
Balthazard  were  studied  twenty-five  to  thirty  days  after  decapsula- 
tion. 

Fabris'  concludes  from  experimental  decapsulation  in  animals 
that  a  new  capsule  is  formed  in  thirty  days.  This  capsule  is  firm 
and  tough,  and  has  but  a  slight  additional  supply  of  new  blood- 
vessels. He  adds  that  decapsulation  may  help  a  unilateral  acute 
nephritis,  but  that  in  bilateral  and  chronic  disease  it  can  but  be  of 
little  or  no  value. 

Ferrarini^  concludes  from  numerous  experiments  upon  healthy 
animals  that  decapsulation  of  the  kidney  causes  no  functional  dis- 
turbance or  anatomical  lesion.  The  newly  formed  capsule  results 
from  perirenal  inflammation  accompanied  by  vascular  connection 
from  the  capsule  to  the  stellate  and  medullary  veins  of  the  kidney. 

In  a  series  of  decapsulations  of  rabbits'  kidneys,  after  acute 
degenerative  processes  had  been  established  by  the  use  of  irritant 
drugs,  he  concludes  that  there  are  no  essential  differences  between 
the  normal  and  the  operated  kidneys.  The  observations  were  made 
from  six  to  sixteen  days  after  decapsulation. 

Anzilotti^  observes  in  dogs  and  rabbits  that  a  new  capsule  is 
formed  in  fifteen  to  twenty  days  after  decapsulation.  In  various 
cases  from  twenty-four  to  one  hundred  and  fifty-eight  days  after 
decapsulation  he  finds  the  new  capsule  thickened,  the  tubules  dis- 
torted, and  their  epithelium  degenerated,  the  glomeruli  undergoing 
necrosis,  and  new  vessels  in  the  kidney  tissue  and  the  capsule. 

In  a  second  series  he  caused  a  degree  of  replacement  fibrosis  in 
the  kidneys  by  temporary  interference  with  the  renal  blood  supply, 
and  subsequently  decapsulated  one  kidney.  He  concludes  that 
decapsulation  may  cause  a  notable  improvement  in  such  a  kidney 
by  improving  the  circulation  and  causing  a  regeneration  of  kidney 
tissue. 

The  observations  were  none  of  them  over  a  longer  period  than 
the  cases  noted  by  him  in  normal  kidneys. 

Anzilotti's  report  of  observation  of  regenerated  epithelium  seems 
a  little  fanciful  and  is  not  supported    by  any  illustrations  of   the 
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tissues  so  affected.  If  this  degeneration  takes  place  as  Thorel" 
also  thinks,  even  in  two  to  eight  days  after  the  use  of  chromic  acid 
or  bichromate  of  potassium  as  an  acute  poison,  he  sees  it  occur 
without  decapsulation — a  fact  which,  if  correctly  observed,  would 
scarcely  argue  for  decapsulation. 

In  regard  to  the  freedom  of  circulation  through  the  kidney 
immediately  after  decapsulation,  reference  to  the  oncometric  results 
reported  by  Dr.  Levene*"  show  that  this  is  very  marked  for  one  or 
two  days  after  decapsulation,  but  a  similar  test  made  on  Case  IV., 
reported  above,  showed  that  at  any  rate  in  two  hundred  and  forty- 
five  days  such  increased  freedom  has  again  been  contracted  to 
normal  limits. 

Summary  of  Results. 

Evidence  from  various  sources  based  on  observations  of  kidneys 
in  various  animals  from  five  to  three  hundred  and  thirty-nine  days 
after  decapsulation  conclusively  proves  that  decapsulation  of  a 
normal  kidney  may  cause  an  interstitial  nephritis  of  greater  or  less 
extent,  varying  from  a  simple  invasion  of  parenchyma  with  con- 
nective-tissue processes  in  the  early  cases,  to  marked  and  advanced 
replacement  fibrosis,  and  accompanying  degeneration  of  renal  epi- 
thelium in  the  tubules,  and,  occasionally,  even  atrophy  and  de- 
struction of  the  glomeruli. 

There  are  usually  found,  sooner  or  later,  after  decapsulation, 
some  new  blood  channels  between  the  kidney  and  the  new  capsule, 
and  between  the  capsule  and  tissues  or  organs  which  may  have 
become  adherent.  The  conditions  favorable  to  this  production  of 
new  l>loodvessels  are:  an  intraperitoneal  operation,  the  injury  of 
adjacent  tissues,  the  formation  of  natural  or  induced  cicatrices, 
and  a  certain  length  of  time  after  operation.  These  vessels  when 
formed  apparently  increase  in  size  and  number  according  to  the 
amount  of  connective  tissue  in  the  adhesions  or  the  capsule  to  be 
nourished;  they  then  appear  to  be  gradually  compressed  with  the 
contraction  of  the  connective  tissue,  and  the  greater  firmness  and 
denseness  of  the  newly  formed  capsule,  until  their  number  is  in- 
considerable and  their  size  greatly  reduced,  so  much  so  as  to  show 
no  striking  ditt'erences  from  the  vascular  supply  foimd  in  a  normal 
intact  capsule. 

The  thickness  of  the  new  capsule  and  the  abundance  of  blood- 
vessels seem  to  be  accompanied  in  proportion  by  an  increase  of 
the  connective-tissue  infiltration  and  by  a  parenchymatous  degen- 
eration of  epithelium.  When  the  decapsulation  is  performed  extra- 
peritoneally  the  vascular  new-growth  is  at  its  minimum,  the  inter- 
stitial increase  in  the  parenchyma  is  not  noteworthy,  and  the  only 
evidence  of  change  in  the  kidney  is  the  contraction  of  the  new 
fibrous  envelope  upon  the  kidney,  causing  an  unevenness  of  its 
surface. 
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The  preliminary  report  of  this  work  made  a  year  ago®  indicated 
the  results  above  stated,  and  I  feel  now  that  it  is  right  to  say  that 
after  decapsulation  of  a  kidney  we  may  hope  for  a  temporary  relief 
from  pressure;  and  if  under  the  proper  conditions  we  may  expect  an 
increased  vascular  supply  for  a  limited  period.  But  we  must  face 
the  certainty  of  the  formation  of  a  quickly  forming,  dense,  and 
contracting  capsule ;  the  probability  of  the  establishment  of  a  chronic 
interstitial  nephritis  in  the  majority  of  the  cases,  and  only  a  possi- 
bility of  any  permanent  increase  of  the  renal  blood  supply. 

As  a  tribute  to  the  successful  healing  of  a  severe  lesion,  such  as 
decapsulation  causes,  it  is  fair  to  state  that  the  newly  formed  cap- 
sule is  efficient  to  protect  the  kidney  from  absorption  from  without, 
and  from  extremes  of  vascular  pressure  from  within.  Certainly 
the  possibility  of  attaining  more  than  a  temporary  improvement  of 
a  diseased  condition  of  a  kidney  by  decapsulation  would  appear 
slight. 

The  theory  that  an  increased  vascularization  of  the  kidney  formed 
by  the  development  of  contracting  scar  tissue  is  able  to  accomplish 
a  gradual  absorption  of  the  interstitial  connective  tissue  among 
the  tubules  and  glomeruli,  thus  freeing  them  from  pressure,  may 
be  justifiable  from  the  clinician's  standpoint,  but  it  has  scanty 
encouragement  from  experimental  research.  . 

Conclusions. — Decapsulation  of  the  kidney  in  healthy  animals 
may  and  usually  does  cause  an  interstitial  nephritis. 

New  bloodvessels  are  formed  in  such  adhesions  as  occur,  these 
vessels  being  of  but  temporary  character,  as  they  are  later  occluded 
by  the  contraction  of  the  cicatricial  tissue  surrounding  them. 

The  ultimate  result  is  a  newly  formed  capsule  not  differing 
essentially  from  the  original  one,  except  in  its  tendency  to  persistent 
and  uneven  contraction. 
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ON  THE  EARLY  HISTORY  OF  CEREBRAL  LOCALIZATION. 
By  John  E.  Donley,  M.D., 

OP    PROVIDENCE. 

If  we  read  even  superficially  the  writings  of  the  ancient,  mediaeval, 
and  early  modern  physicians  I  think  we  will  find  ourselves  asking 
the  question.  Why  is  it  that  information  concerning  the  nervous 
system,  its  anatomy,  physiology,  and  pathology,  remained  so  meagre 
in  comparison  with  knowledge  upon  other  subjects?  Surely  there 
were  many  instances  of  nervous  disease,  and  competent  observers 
were  not  wanting.  Sydenham,  Harvey,  Cullen,  the  Hunters  and 
Graves,  not  to  mention  others,  would  assuredly  have  contributed 
more  to  our  knowledge  than  they  have,  were  it  possible  in  their  age 
to  do  so.  The  explanation  of  this  as  of  every  other  phenomenon  in 
the  course  of  thought  is  to  be  looked  for,  I  believe,  in  the  intellectual 
history  of  the  times.  Men,  for  various  reasons,  were  not  prepared 
to  understand  the  nervous  system,  and  among  several  it  would  seem 
that  four  causes  have  a  special  significance :  first,  an  erroneous  physi- 
ology of  the  brain;  second,  the  absence  of  anything  approaching  to 
a  comprehensive  anatomy  of  the  brain,  and  in  particular  of  its  con- 
volutions; third,  a  speculative  philosophy  that  was  content  with 
purely  a  priori  explanations  of  nervous  activity;  fourth,  the  lack  of 
an  adequate  scientific  method.  To  these  causes  we  may,  per- 
haps, add  the  more  general  one  referred  to  by  Sir  William  Ham- 
ilton, who  says:  "Of  all  subjects  of  scientific  interest  men  in  general 
seem  to  have  weakest  curiosity  in  regard  to  the  functions  of  their 
own  minds  and  even  bodies.  So  it  is  now,  and,  however  marvellous, 
so  it  has  always  been,"  The  influence  of  each  of  these  factors  will 
appear  more  plainly  as  we  proceed. 

When  men  began  to  reflect  about  themselves  and  to  analyze  the 
content  of  their  consciousness,  one  of  the  first  results  must  have 
been  a  localization  of  activity  in  the  various  organs  of  the  body; 
and  this  is,  in  fact,  what  we  find.  The  ancients  localized  digestion 
in  the  alimentary  tract,  respiration  in  the  lungs,  and  in  a  vague  gen- 
eral way  the  intellectual  faculties  in  the  brain,  although  the  intimate 
relation  of  the  thoracic  and  abdominal  organs  with  the  emotional 
tone  of  activity  often  resulted  in  the  reference  of  mental  acts  or  moral 
feeling  to  the  heart,  the  liver,  the  spleen,  or  the  bowels.  Such  a 
tendency  may  be  observed  among  savage  tribes  as  well  as  among 
the  more  cultured  Egyptians  and  Hebrews,  Persians  and  Arabians, 
Greeks  and  Romans.  It  has  been  crystallized  in  language  and  sur- 
vives to  our  own  day.  We  speak  of  training  the  heart  as  well  as  the 
mind,  and  the  vagaries  of  our  dyspeptic  friend  whom  we  have  always 
with  us  we  ascribe  to  his  liver.     With  .the    gradual  progress  of 
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anatomy,  however,  these  errors  slowly  passed  away,  and  the  brain 
came  ultimately  to  be  looked  upon  as  the  seat  of  intellect,  the  centre 
of  sensation,  and  the  source  of  motion. 

When  they  had  confined  these  functions  to  the  nervous  system, 
philosophers,  and  with  them  physicians,  who  were  oftentimes  phil- 
osophers, propounded  the  inevitable  question.  How  does  the  brain 
exercise  its  activity?  In  what  manner  and  by  what  agency  does  it 
think,  feel,  remember,  will,  and  initiate  movement  ?  This  leads  us 
to  the'  consideration  of  a  subject  which  has  proved  one  of  the 
greatest  stumbling  blocks  in  the  path  of  progress,  and  which  affords 
a  striking  example  of  the  influence  of  that  a  priori  speculative  phil- 
osophy of  which  I  have  spoken.    I  mean  the  belief  in  animal  spirits. 

In  one  form  or  another  the  theory  of  animal  spirits  dominated 
and  obstructed  medical  thought  from  Hippocrates  to  the  beginning 
of  the  nineteenth  century.  It  is  popularly  ascribed  to  Descartes, 
but  its  roots  reach  back  to  antiquity.  Appearing  first  in  ancient 
medicine  as  the  doctrine  of  Pneuma — that  is,  an  ethereal  principle 
by  means  of  which  the  mind  performs  all  the  functions  of  the  body 
— it  became  the  innate  heat  of  Aretseus,  and  with  some  modifica- 
tion the  Archffius  of  Helmont  and  the  sensitive  soul  of  Stahl,  until 
finally  it  survived  in  a  somewhat  questionable  shape  as  the  vis 
medicatrix  natures  of  the  school  of  Cullen.  It  represented  under 
its  various  metamorphoses  the  vitalistic  theory  of  nervous  phe- 
nomena which  has  been  so  energetically  opposed  by  the  bio- 
chemical explanations  of  our  own  day. 

The  animal  spirits  were  assumed  to  be  a  very  fine  and  subtile 
ethereal  fluid  elaborated  in  the  brain  and  used  by  the  soul  in  the 
performance  of  its  functions.  "Not,"  observes  Galen,  "that  this 
animal  spirit  is  of  the  substance  of  the  soul,  but  its  prime  agent 
while  inhabiting  the  brain."  On  this  point  the  observations  of  Dr. 
Bostock  in  his  Physiology  are  interesting.  He  says  the  principal 
ground  for  the  belief  in  the  existence  of  animal  spirits  "seems 
to  have  been  the  idea  that  the  brain  is  a  secretory  organ^ — an  idea 
which  was  suggested  by  the  great  quantity  of  blood  sent  to  it  and  by 
some  supposed  resemblance  in  its  structure  to  other  secreting  glands. 
Yet  as  nothing  cognizable  by  the  senses  is  produced  by  it,  it  was 
concluded  that  it  must  secrete  something  of  a  subtile  or  ethereal 
nature  peculiarly  suited  to  the  performance  of  the  functions  which 
belong  to  the  brain,  and  which  are  so  imlike  those  of  other  material 
substances.  The  idea  seems  to  have  been  originally  derived  from 
the  alchemists,  and,  after  being  incorporated  with  the  metaphysics 
of  the  age,  gave  rise  to  a  long  train  of  mysticism."  So  firmly  was  the 
belief  in  animal  spirits  implanted  in  the  minds  even  of  scientific  men 
that  John  Augustus  Unzer,  in  the  latter  years  of  the  eighteenth  cen- 
tury, writes  in  his  Principles  of  Physiology:  "All  the  phenomena  of 
motion  and  sensation  manifested  through  the  nerves  render  prob- 
able the  existence  of  a  remarkably  subtile  fluid  essence  which  is 
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present  invisibly  in  the  medulla  of  the  brain  and  nerves,  and  is  the 
means  whereby  all  the  functions  of  both  are  performed.  It  is  termed 
the  vital  spirit  or  nervous  fluid,  but  it  is  not  known  how  and  when 
it  contributes  to  the  animal  actions."  And  as  late  as  the  first 
quarter  of  the  nineteenth  century  we  find  John  Mason  Good  telling 
us  in  his  Study  of  Medicine  that  the  brain  is  a  gland  producing  an 
ethereal  fluid.  "As  we  are  justified,"  he  observes,  "by  all  the  force 
of  analogy  in  regarding  it  (the  brain)  as  a  gland,  though  unques- 
tionably a  gland  of  a  peculiar  kind,  and  as  we  are  equally  justified 
on  the  same  ground  of  analogy  in  regarding  the  nervous  power  or 
energy  by  which  it  maintains  a  communication  with  every  part 
of  the  system  as  a  fluid  of  a  peculiar  kind,  we  are  almost  driven 
to  the  necessity  of  contemplating  it  as  the  source  from  which  this 
fluid  issues  and  by  which  it  is  supplied  as  it  becomes  exhausted." 
Such  was  the  teaching  of  authority  during  centuries  concerning  the 
brain.  Analogy,  nothing  more,  was  the  slender  foundation  upon 
which  men  reared  the  superstructure  of  nervous  physiology.  The 
brain  was  a  gland,  as  even  the  great  Cullen  and  Malpighi  believed; 
therefore,  it  must  secrete.  What?  The  answer  was  immediate — 
animal  spirits — about  the  existence  of  which  the  majority  of  men 
had  no  doubt,  and  about  whose  nature  and  activity  they  talked  as 
glibly  as  though  they  had  been  seen  and  weighed  and  measured. 

With  this  explanation  of  mental  life  they  were  content,  and  so, 
wrapped  about  with  mists  of  their  own  making,  they  stood  still  on 
the  road  that  leads  to  knowledge;  and  they  advanced,  as  we  shall 
find,  only  when  the  animal  spirits  had  been  banished  from  the  high 
places  in  nervous  physiology. 

Erasistratus,  Herophilus,  Galen,  and  others  of  the  ancient  writers 
believed  in  the  division  of  the  nerves  into  those  of  sensation  and 
those  of  motion;  but  it  is  in  the  works  of  Aretseus  the  Cappadocian, 
who  lived  probably  in  the  middle  of  the  second  Christian  century, 
that  we  first  find  mention  of  the  effect  of  the  position  of  the  lesion 
upon  motion.  Treating  of  paralysis,  he  observes:  "If,  therefore, 
the  commencement  of  the  affection  be  below  the  head,  such  as  the 
membranes  of  the  spinal  marrow,  the  parts  which  are  homonymous 
and  connected  with  it  are  paralyzed,  the  right  on  the  right  side  and  the 
left  on  the  left  side;  but  if  the  head  be  primarily  affected  on  the  right 
side  the  left  side  of  the  body  will  be  paralyzed,  and  the  right  if  on 
the  left  side.  The  cause  of  this  is  the  interchange  in  the  origins  of 
the  nerves,  for  they  do  not  pass  along  the  same  side  until  their  termi- 
nations, but  each  of  them  passes  over  to  the  other  side  from  that  of 
its  origin,  decussating  each  other  in  the  form  of  the  letter  'X.'  " 
This,  so  far  as  I  know,  is  the  first  mention  in  medical  literature  of 
the  fact  that  cord  lesions  affect  motion  on  the  same  side,  while  brain 
lesions  produce  their  symptoms  upon  the  opposite  side  of  the  body. 

Following  Aretfpus,  cases  were  recorded  by  Valsalva,  Wepfer, 
and  Morgagni,  in  which  paralysis  upon  one  side  of  the  body  was 
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proven  by  autopsy  to  have  been  due  to  disease  upon  the  opposite 
side  of  the  brain,  most  commonly  in  the  region  of  the  great  basal 
ganglia. 

A  quaint  piece  of  writing  upon  this  subject  has  been  pointed  out 
to  me  by  Dr.  Joseph  Sailer,  and  is  to  be  found  in  the  preface  to  the 
edition  of  Poor  Richard's  AlTnanac  for  1740.  The  spirit  of  a  rival 
editor — Leeds — thus  describes  how  he  impelled  Franklin  to  write 
a  letter  to  himself:  "Finding  you  asleep  I  entered  your  left  nostril, 
ascended  into  your  brain,  found  out  where  the  ends  of  those  nerves 
were  fastened  that  move  your  right  hand  and  fingers,  by  the  help 
of  which  I  am  now  writing  unknown  to  you."  It  will  be  observed, 
he  says,  he  entered  the  "  left  nostril,"  which  would  lead  us  to  believe 
that  the  fact  of  motor  decussation  was  current  knowledge  in  those 
days,  and  that  Franklin  obtained  it  from  some  popular  work  on 
physiology.  But  concerning  his  idea  that  the  nerves  of  the  hand 
and  fingers  terminated  in  the  brain  and  that  the  impulse  to  move- 
ment originated  in  these  terminations,  I  am  unable  to  form  any 
definite  conclusion.  The  eighteenth  century  physiology  certainly 
taught  no  specific  localization,  and  Franklin's  statement  is  probably 
a  shrewd  guess  founded  upon  the  general  belief  as  expressed  by 
Boerhaave,  that  the  nerves  run  without  interruption  from  the 
periphery  to  the  brain,  and  that  voluntary  motion  had  its  origin 
somewhere  in  the  cerebrum. 

We  have  seen  that  the  belief  in  motor  decussation  was  prevalent 
from  the  time  of  Aretseus,  but  to  Gall  and  Spurzheim  must  be 
attributed  the  credit  of  the  first  anatomical  demonstration  of  the 
crossing  of  nerve  fibres,  which  takes  place  in  the  pyramids.  The 
knowledge  of  decussation  led,  however,  to  no  more  refined  localiza- 
tion of  function  than  that  expressed  by  Haller  in  his  great  work, 
Elementa  Physiologice,  published  in  1757.  There  he  recognizes  in 
a  general  way  that  if  the  brain  be  compressed  that  part  of  the  body 
is  deprived  of  motion  the  nerves  of  which  arise  from  the  compressed 
portion,  and  this  represents  the  sum  of  topographical  diagnosis 
until  well  along  in  the  nineteenth  century.  As  late  as  1869  Nie- 
meyer  was  obliged  to  say  in  his  text-book:  "It  is  rarely  possible 
to  recognize  the  seat  and  size  of  a  tumor  exactly,  but  it  may  be 
approximately  decided  in  what  part  it  is  located,  whether  in  the 
cerebrum,  medulla  oblongata,  or  cerebellum,  at  the  base  or  con- 
vexity. The  brilliant  diagnoses  where  the  precise  localization  of  a 
tumor  is  fully  confirmed  by  autopsy  are  not  usually  due  to  acumen 
in  the  observer,  but  are  cases  of  lucky  diagnosis." 

I  cannot  leave  this  part  of  my  subject  without  referring  to  a 
remarkable  conjecture  of  Nicolaus  Stenson,  quoted  by  Sir  Michael 
Foster.  Writing  in  the  seventeenth  century  on  the  "Anatomy  of 
the  Brain,"  Stenson  expresses  himself  in  these  words:  "If,  indeed, 
the  white  substance  (of  the  brain)  of  which  I  am  speaking  be,  as  in 
most  places  it  seems  to  be,  wholly  fibrous  in  nature,  we  must  neces- 
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sarily  admit  that  the  arrangement  of  its  fibres  is  made  according  to 
some  definite  pattern,  on  which,  doubtless,  depends  the  diversity  of 
sensations  and  movements."  Here  we  have  a  suggestion  which, 
had  it  been  acted  upon,  would  have  gone  far  toward  unravelHng  the 
truth,  but  it  fell  upon  ears  incapable  as  yet  of  understanding  it,  and 
so  it  remained  barren  of  any  fruitful  consequences. 

I  wish  now  to  return  to  the  early  views  concerning  the  localiza- 
tion of  the  higher  functions  of  the  mind,  and  I  cannot  do  better 
than  begin  with  a  quotation  from  the  great  Frenchman,  Trousseau. 
He  says:  "You  know,  gentlemen,  that  medicine  always  takes  its 
inspiration  from  the  reigning  philosophy,  which  means  that  every 
philosophical  doctrine  has  in  the  history  of  medicine  a  correspond- 
ing medical  doctrine."  If  we  bear  this  important  truth  in  mind  we 
will  many  times  discover  that  the  explanation  of  some  otherwise 
vague  medical  belief  is  to  be  found  in  the  philosophy  which  under- 
lies it.  "The  philosopher,"  says  Aristotle,  "should  end  with  medi- 
cine, the  physician  commence  with  philosophy."  And  as  medical 
thought  to-day  is  prone  to  follow  the  naturalistic  philosophy  of 
Condillac,  Bain  and  Spencer,  just  so  the  older  physicians  incor- 
porated the  fashionable  philosophy  of  the  times  in  their  explana- 
tions of  mental  life.  Plutarch  and  Theophrastus  tell  us  of  the 
physician  Alcmaeon,  believed  to  have  been  a  contemporary  of 
Pythagoras,  who  regarded  the  brain  as  the  common  meeting  place 
of  the  senses.  Hippocrates  placed  the  mental  faculties  in  the  brain, 
and  in  treating  of  insanity  he  remarks  that  a  man  is  sane  if  his 
mind  is  undisturbed.  Plato  taught  that  the  mind  has  three  distinct 
faculties,  each  possessing  its  separate  seat:  one,  the  concupiscent, 
having  its  seat  in  the  liver;  the  second,  the  irascible,  with  its  seat  in 
the  heart;  the  third,  the  rational,  residing  in  the  brain.  He  was  fol- 
lowed in  the  course  of  time  by  Galen,  Vesalius,  and  others,  who, 
deriving  their  inspiration  from  his  philosophy,  acknowledged  three 
spirits:  the  natural,  passing  from  the  liver  with  the  blood;  the  vital, 
flowing  from  the  heart  to  the  body  through  the  arteries,  and  the 
animal,  distributed  from  the  brain  through  the  nerves.  Curiously 
enough,  Aristotle,  although  the  disciple  of  Plato  and  the  son  of  a 
physician,  thought  the  brain  a  cold  and  bloodless  organ  whose  func- 
tion was  to  cool  the  ardent  heat  of  the  heart,  which  he  regarded  as 
the  seat  of  life,  and  whence  he  believed  all  the  nerves  to  arise.  Galen, 
who  exercised  a  greater  influence  over  medical  thought  than  any 
other  man  before  or  since,  opposed  the  views  of  Aristotle,  and  taught 
that  the  brain  was  the  organ  of  mind  as  well  as  the  centre  for  all 
the  senses  and  the  source  of  motion.  After  Galen,  according  to 
Prochraska,  the  Arabians  localized  function  in  the  different  por- 
tions of  the  brain.  One  anterior  ventricle  was  supposed  to  be  the 
seat  of  common  sensation,  the  other  of  imagination.  In  the  third 
ventricle  they  placed  understanding,  and  in  the  fourth  memory. 
This  was  the  doctrine  of  Duns  Scotus  and  of  Thomas  of  Aquin,  in 
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his  treatise  On  the  Powers  of  the  Soul.  It  was  the  classical  teaching 
during  the  middle  ages  and  early  modern  times,  and  is  well  expressed 
by  Burton  in  that  most  curious  of  books,  The  Anatomy  of  Melan- 
choly. "This  forepart"  (of  the  brain),  he  says,  "hath  many  con- 
cavities distinguished  by  certain  ventricles  which  are  the  receptacles 
of  the  spirits  brought  hither  by  the  arteries  from  the  heart,  and  are 
there  refined  to  a  more  heavenly  nature  to  perform  the  actions  of  the 
soul.  Of  these  ventricles  there  are  three — right,  left,  and  middle. 
The  right  and  left  answer  to  their  sight  and  beget  animal  spirits; 
if  they  be  in  any  way  hurt,  sense  and  motion  ceaseth.  These  ven- 
tricles, moreover,  are  held  to  be  the  seat  of  the  common  sense.  The 
middle  ventricle  is  a  common  concourse  and  concavity  of  them 
both;  in  this  they  place  imagination  and  cogitation,  and  so  the  three 
ventricles  of  the  forepart  of  the  brain  are  used.  The  fourth  creek 
behind  the  head  is  common  to  the  cerebel  or  little  brain  and  marrow 
of  the  backbone,  the  last  and  most  solid  of  all  the  rest,  which  receives 
the  animal  spirits  from  the  other  ventricles  and  conveys  them  to 
the  marrow  of  the  back,  and  is  the  place  where  they  say  the  memory 
is  seated."  From  the  foregoing  quotation  we  may  well  understand 
what  haziness  characterized  the  views  of  our  forefathers.  It  is  true 
that  Vesalius  had  called  such  beliefs  "reckless  opinions,"  "fig- 
ments imagined,  surely  not  without  grave  impiety,"  but  the  mind  of 
Vesalius  in  this,  as  in  so  many  other  things,  was  far  in  advance  of  his 
age,  and  the  reckless  opinions,  modified  in  various  ways  to  suit  their 
fancy  or  philosophy  by  Descartes  and  Willis,  continued  to  rule 
men's  minds  to  the  end  of  the  eighteenth  and,  indeed,  strange  as  it 
may  seem,  found  adherents  in  the  early  years  of  the  nineteenth 
century. 

As  far  back  as  the  end  of  the  sixteenth  and  beginning  of  the 
seventeenth  century  there  had  been  opposition  to  the  view  that  the 
ventricles  are  the  manufactory  and  storehouse  of  the  animal  spirits. 
By  the  teachings  and  influence  of  Caspar  Bauhin,  Varolius,  Spigel- 
ius,  Hoffman,  Caldani,  and  others  the  animal  spirits  together 
with  the  higher  faculties,  such  as  memory,  imagination,  and 
perception,  were  removed  from  the  ventricles  and  placed  in  the 
solid  matter  of  the  brain,  while  some  went  so  far  as  to  assert  that 
the  intellectual  functions  were  entirely  independent  of  the  brain 
and  belonged  to  the  immaterial  spiritual  soul.  As  men  became 
emancipated  from  psychological  mysticism,  and  as  the  new  sciences 
of  physics  and  chemistry  came  to  exert  a  powerful  influence  upon 
thought,  the  tyranny  of  the  animal  spirits  was  slowly  though  surely 
undermined  until  at  last  they  were  dethroned  altogether. 

In  1784  we  find  Prochraska  writing  with  a  wholly  modern  tone 
in  his  Dissertation  on  the  Functions  of  the  Nervous  System:  "Not- 
withstanding the  authority  of  these  great  names  (Haller,  etc.),  the 
love  of  truth  excited  distinguished  men,  who  advanced  doubts  as  to 
this  hypothesis  of  the  animal  spirits,  and  who  showed  that  the  argu- 


DONLEY:    CEREBll.\J.   LOCALIZATION.  717 

meiits  adduced  in  its  favor  proved  nothing  when  carefully  analyzed, 
and  that  the  whole  hypothesis  was  altogether  devoid  of  truth."  He 
then  goes  on  to  say:  "We  will  term  the  cause  latent  in  the  pulp  of 
the  nerves,  producing  its  effect  and  not  as  yet  ascertained,  the  vis 
nervosa;  we  will  arrange  its  observed  effects,  which  are  the  functions 
of  the  nervous  system,  and  discover  its  laws."  Here,  then,  we  wit- 
ness the  exit  of  the  animal  spirits,  which  for  centuries  had  held 
physiology  so  firmly  in  their  grasp  and  had  so  effectually  throttled 
every  sort  of  progress.  We  have  exchanged  the  transcendental 
speculations  of  metaphysics  for  the  demonstrations  of  physics,  and 
we  shall  shortly  observe  the  good  effects  resulting  from  this  removal 
of  the  physiological  rubbish  of  anticjuity  and  the  placing  of  physi- 
ology upon  an  assured  foundation. 

The  opinion  long  prevailed,  as  we  have  seen,  that  certain  por- 
tions of  the  brain  were  connected  with  definite  functions,  some 
with  organs  of  sense  and  voluntary  motion,  others  with  different 
vital  functions.  Among  the  first  to  point  this  out  definitely  was 
Willis,  whose  opinion  was  embracefl  and  zealously  defended  by  the 
celebrated  Boerhaave  and  many  of  his  disciples.  The  belief  was 
derived  partly  from  observations  and  experiments  on  the  effects  of 
injuries  to  the  cerebral  hemispheres,  and  partly  from  the  investi- 
gations of  comparative  anatomy.  Prochraska  says  very  definitely, 
despite  the  teaching  of  Haller  to  the  contrary,  that  it  is  "by  no 
means  improbable  that  each  division  of  the  intellect  has  its  allotted 
organ  in  the  brain,"  though  he  further  observes  that  notwithstand- 
ing the  labors  of  many  eminent  investigators  the  whole  subject  was 
still  in  obscurity. 

The  first  systematic  attempt,  however,  to  localize  cerebral  func- 
tion was  made  during  the  first  quarter  of  the  nineteenth  century  by 
the  physician,  Franz  Joseph  Gall,  and  his  pupil,  Johann  Gaspar 
Spurzheim.  The  ill-repute  into  which  their  system  has  justly  fallen 
has  detracted  from  their  real  merit  as  scientific  investigators.  As 
a  matter  of  fact,  they  were  among  the  most  eminent  men  of  their 
time,  their  contributions  to  anatomy  are  valuable,  and  it  was  Gall 
who,  by  dissecting  the  brain-stem  from  below  upward,  inaugurated 
the  method  which  was  subsequently  to  produce  such  notable  results. 

These  two  physicians  elaborated  a  "physiognomical  system" 
which,  under  the  name  of  phrenology,  attracted  a  larger  share  of 
attention  than  its  real  merits  justified.  Gall  divided  the  skull  into 
twenty-six  and  Spurzheim  into  thirty-five  regions,  each  supposed 
to  represent  the  organ  of  some  particular  mental  aptitude. 

While  it  is  now  universally  recognized  that  at  the  time  of  its  pro- 
mulgation phrenology  was  premature,  being  incorrect  both  in  local- 
ization and  in  the  psychological  analysis  of  the  mind,  still  it  had 
the  great  merit  of  provoking  severe  criticism,  which  was,  unfortu- 
nately, often  extremely  personal,  and  thus  of  drawing  attention  to 
the  whole  subject.     Although  discredited  itself,  one  of  its  important 
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results  was  that  from  the  time  of  Gall  and  Spurzheim  the  tendency 
has  always  been  more  strongly  toward  a  topographical  localization 
of  mental  activity. 

I  have  mentioned  as  one  of  the  causes  contributing  to  the  back- 
ward state  of  neurological  knowledge  the  absence  of  an  adequate 
scientific  method.  Until  the  introduction  of  the  inductive  method 
as  propounded  by  Bacon  and  further  elaborated  by  Newton,  Locke, 
and  later  by  Hume  and  John  Stuart  Mill,  there  was  no  possibiUty 
of  verifying  and  controlling  hypothesis  by  fact,  and,  especially  in 
the  domain  of  the  nervous  system,  no  means  of  advancing  from  the 
known  to  the  unknown.  But  with  the  advent  of  physiological 
experimentation  the  aspect  of  things  was  changed.  The  illustrious 
Haller  was  among  the  first  of  physiologists  to  employ  this  method 
in  his  work.  "As  the  nature  of  the  brain  and  of  the  nerves  is 
one  and  the  same,"  he  says,  "so  are  these  alike  in  function.  In 
treating  of  them  we  will  so  far  as  possible  make  use  of  experiments, 
nor  will  we  at  first  at  least  go  beyond  the  testimony  of  our  senses." 
And  if  we  wish  to  observe  what  a  revolution  the  new  method  wrought 
we  have  only  to  compare  the  mystic  Swedenborg's  (Economia  Regni 
Animalis,  published  in  the  middle  of  the  eighteenth  century  with 
Haller's  Elementa  Physiologice,  published  a  few  years  later.  By 
means  of  experiment,  first,  Magendie,  in  1822,  and  later  Sir  Charles 
Bell  discovered  that  the  anterior  spinal  roots  are  motor  and  the  pos- 
terior sensory  in  function,  thus  beginning  a  new  era  in  nervous 
physiology  and  laying  the  foundation  of  the  subsequent  progress, 
which  has  continued  without  pause  to  our  own  day. 

In  the  reaction  following  the  teaching  of  Gall  and  Spurzheim, 
whose  conclusions  went  far  beyond  the  facts,  the  pendulum  had 
swung  to  the  opposite  extreme,  and  from  the  experiments  of  Ma- 
gendie, Longet,  and  in  particular  of  Flourens,  special  localization 
of  function  in  the  cortex  was  discarded  and  the  classical  physiology 
taught,  even  against  the  strongest  evidence  to  the  contrary,  the 
equivalence  of  mental  function,  that  is,  the  brain  as  a  whole,  not 
any  definite  portion,  was  considered  to  be  the  physical  substratum 
of  mental  activity. 

The  work  of  Flourens  corroborated  the  previous  experiments  of 
Molinelli,  Rolando,  Krauss,  Hertwig,  and  others,  and  was  itself 
corroborated  by  the  later  researches  of  Serres  and  Desmoulins.  The 
theory  received  the  sanction  of  the  celebrated  Cuvier,  and  so  con- 
vincing apparently  was  the  evidence  upon  which  it  was  founded 
that  it  formed  the  belief  of  the  ablest  physiologists  down  to  the 
present  period,  which  began  in  reality  in  1822,  but  which  attained 
no  special  influence  until  1861. 

But  before  considering  the  question  of  aphasia  I  wish  to  preface  a 
word  concerning  the  anatomy  of  the  cerebral  convolutions-.  The 
earlier  physicians  were  surprisingly  ignorant  of  the  anatomy  of  the 


DONLEY:  CEREBRAL  LOCALIZATION.  719 

hemispheres,  and  in  this  connection  there  is  an  interesting  para- 
graph in  the  work  on  Apoplexy  and  Lethargy,  written  by  the  cele- 
brated Cheyne,  of  Edinburgh,  and  published  in  1812.  "Our  knowl- 
edge of  the  brain,"  he  observes,  "is  still  circumscribed  within  very 
narrow  bounds;  we  do  not  know  with  certainty  anything  beyond 
the  form,  consistence,  and  color  of  its  various  eminences,  depres- 
sions, and  cavities,  and  the  origins  of  the  nerves  and  distribution  of 
the  bloodvessels  which  connect  this  organ  with  the  rest  of  the  system. 
We,  indeed,  know  from  the  effects  of  similar  diseases  of  the  brain 
that  sensation  and  volition  are  functions  of  this  organ,  but  we  are 
as  much  in  the  dark  with  regard  to  the  use  of  most  of  its  parts,  its 
ultimate  structure,  and  the  kind  of  influence  which  it  exerts  over 
the  body  and  most  of  the  circumstances  upon  which  the  origin  and 
transmission  of  that  influence  depend  as  we  are  with  respect  to  the 
nature  of  the  impressions  made  by  external  objects  upon  our  organs 
of  sense,  or  the  sensations  associated  with  those  impressions." 
A  part  of  the  ignorance  of  which  Cheyne  speaks  was  certainly  due 
to  the  beliefs  in  vogue  concerning  the  cerebral  convolutions.  Their 
arrangement  was  thought  to  be  purely  a  matter  of  chance,  and  in 
the  older  records  of  cases  of  brain  disease  we  usually  find  the  posi- 
tion of  the  lesion  roughly  described  as  being  in  the  anterior,  middle, 
or  posterior  lobe.  It  remained  for  Leuret  and  Gratiolet  to  demon- 
strate clearly  that  there  was  an  orderly  plan  in  the  convolutions, 
which  could  be  traced  from  the  inferior  mammals,  through  the 
monkey  up  to  man.  The  researches  of  these  great  observers,  and 
especially  of  their  successors,  Ecker,  Broca,  and  Gromier,  by  map- 
ping out  for  us  the  morphology  of  the  external  surface  of  the  brain, 
removed  the  chief  anatomical  obstacle  that  I  have  mentioned,  and 
made  it  possible  for  us  to  describe  accurately  the  precise  location 
of  any  lesion.  The  scholarly  little  work  of  Ecker  on  The  Convolu- 
tions of  the  Human  Brain  and  that  of  Gromier  entitled  a  Study 
upon  Cerebral  Convolutions  in  Man  and  Monkey  did  much  to  lead 
men  out  of  the  labyrinth  of  error,  where  it  was  customary  "to  regard 
the  convolutions  as  a  series  of  folds  without  order  or  arrangement, 
and  draughtsmen  represented  them  much  as  they  would  a  dishful 
of  macaroni." 

It  is  commonly  stated  that  the  first  case  in  which  the  loss  of  artic- 
ulate speech  was  attributed  to  a  lesion  in  the  left  frontal  lobe  was 
reported  by  Thomas  Hood  in  1822.  This,  however,  is  not  his- 
torically accurate.  There  is  a  case  detailed  by  Pourfour  Petit  in 
1766  which  represents  probably  the  first  case  in  medical  literature. 
It  is  recorded  by  Austin  Flint  in  his  Physiology  of  Man,  from  which 
I  have  taken  it.  Writing  in  his  Nouveau  systeme  du  cerveau  Petit 
says:  "Some  time  after  I  had  made  the  experiments  which  I  have 
just  reported  a  cavalryman  of  the  garrison,  aged  thirty-five  years, 
was  brought  into  our  hospital.    He  had  been  seized  the  day  before 
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with  paralysis  of  the  entire  right  side,  which  had  occurred  after  a 
slight  pleurisy,  from  which  he  had  recovered.  He  could  move  neither 
the  arm  nor  the  right  leg,  nor  could  he  maintain  himself  in  his  seat. 
The  lower  jaw  was  not  distorted.  He  opened  and  closed  the  mouth 
with  facility.  He  could  move  the  tongue  only  with  great  difficulty, 
and  could  not  protrude  it  from  the  mouth,  nor  pronounce  any  word. 
He  retained  sensation  on  the  paralyzed  side.  A  month  after  he  had 
entered  the  hospital  he  moved  the  tongue  pretty  easily,  and  even  pro- 
truded it  a  little  from  the  mouth,  but  he  could  pronounce  nothing  but 
"  Non."  After  death  I  removed  the  brain  and  spinal  cord.  I  began 
by  dissecting  the  spinal  cord,  in  which  I  found  nothing  abnormal, 
nor  in  the  right  side  of  the  brain.  But  I  found  on  the  left  side 
the  entire  anterior  protuberance  which  contains  the  internal  and 
superior  corpora  striata,  the  middle  and  the  external  or  inferior, 
dissolved  and  converted  into  a  substance  resembling  the  lees  of  wine. 
It  did  not  appear  that  this  part  had  been  swollen  and  that  it  had 
become  larger  than  natural.  Neither  the  optic  thalami  nor  the 
optic  nerves  were  injured." 

From  this  most  interesting  case  of  Petit  nothing  was  written  con- 
cerning aphasia  until  1822,  when  the  English  physician,  Thomas 
Hood,  recognized  that  disturbance  of  speech  was  caused  by  a  lesion 
affecting  the  frontal  lobes  of  the  brain.  In  1825  Bouillaud,  in 
France,  as  the  result  of  experimentation  and  clinical  experience, 
maintained  that  a  lesion  in  the  anterior  lobes  causes  loss  of  speech, 
and  he  further  believed  in  the  existence  of  cerebral  motor  centres, 
destruction  of  which  causes  localized  paralysis.  In  a  paper  read 
before  the  Medical  Congress  at  Montpellier  in  1836  Marc  Dax 
reported  impairment  or  loss  of  speech  in  140  cases  of  right  hemi- 
plegia, from  which  he  concluded  that  the  faculty  of  articulate  lan- 
guage is  situated  in  the  left  anterior  lobe.  However  important  were 
these  observations  in  pointing  the  way,  it  is  to  Paul  Broca  that  we 
owe  the  definite  localization  of  the  speech  centre.  In  1861  Broca, 
as  the  result  of  clinical  observation,  placed  it  in  the  third  left  frontal 
convolution,  and  in  the  heated  discussion  on  aphasia  at  the  Academy 
of  Medicine  at  Paris,  in  1864,  further  light  was  thrown  upon  the 
subject,  the  conclusions  of  Broca  were  confirmed,  and  thus,  after  the 
lapse  of  centuries,  we  behold  the  first  absolutely  definite  localization 
of  function  in  the  cerebral  cortex.  Following  Broca's  dramatic  and 
truly  epoch-making  discovery,  came  the  observations  of  Hugh  lings 
Jackson  on  localized  epileptiform  convulsions,  those  of  Aubertin, 
Charcot,  Pitres,  Falret,  Trousseau,  S^guin,  Bastian,  Broadbent, 
Wernicke,  Kussmaul,  Fritsch  and  Hitzig,  and  a  host  of  others 
whose  labors  have  pointed  the  way  from  haziness  to  definite  scien- 
tific conceptions.  They  are  the  pioneers  who  have  laid  the  founda- 
tions of  neurology  broad  and  sure.  And,  based  largely  upon  their 
labors,  neurology  has  gone  forward,  often  it  is  true,  with  halting 
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steps,  but  none  the  less  forward,  until  to-day  it  possesses  a  body  of 
assured  truth  upon  which  we  daily  levy  tribute  in  our  battle  with 
disease. 
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Subjective  Sensations  of  Sight  and  Sound,  Abiotrophy, 
AND  Other  Lectures.  By  Sir  William  R.  Gowers,  M.D., 
F.R.C.P.,  F.R.S.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1904. 

This  compact  volume  of  250  pages  is  a  presentation  in  lecture 
form  of  a  variety  of  subjects  mainly  pertaining  to  neurology.  The 
first  of  the  articles,  that  on  subjective  visual  sensations,  an  address 
to  the  Ophthalmological  Society  of  London,  is  an  excellent  presen- 
tation of  various  visual  phenomena  seldom  written  of  and  little 
understood.  In  explaining  the  relation  of  the  visual  sensations  to 
the  functions  of  the  cerebral  cortex  he  invokes  the  aid  of  the  visual 
disturbances  of  hysteria,  reversing  his  own  previous  attitude,  and 
places  the  subject  in  such  a  state  that  a  careful  neurologist  or 
ophthalmologist  will  find  no  little  intellectual  exercise  in  straight- 
ening out  the  tangle  of  argument.  The  study  of  color-vision  and 
the  visual  fields,  the  subjective  visual  sensations  of  migraine  and 
epilepsy,  all  of  which  are  used  in  his  explanation  of  the  relation  of 
peripheral  and  central  vision,  are,  apart  from  this,  valuable  con- 
tributions to  the  subject  and  interesting  reading. 

Subjective  sensations  of  sound  are  treated  in  a  similar,  if  less 
complex,  way. 

The  need  for  a  comprehensive  term  to  designate  a  large  group 
of  diseases  affecting  the  nervous  and  muscular  systems  dependent 
on  an  inherent  lack  of  vitality,  or  working  ability,  has  long  been 
felt.  In  the  third  lecture  Gowers  proposes  the  term  "abiotrophy" 
to  supply  this  want,  and  the  term  has  obtained  general  use  among 
neurologists  in  a  very  short  time.  The  adjective  abiotic,  while 
strictly  correct,  is  somewhat  foreign  in  sound  to  abiotrophy,  and 
a  tendency  has  been  manifested  to  use  the  term  "  abiotrophic "  in 
its  place  in  case-records,  etc.  The  explanation  and  discussion  of 
various  forms  of  abiotrophy — the  muscular  dystrophies,  etc. — is 
presented  in  the  following  lectures. 

The  effects  of  lead  and  arsenic  on  the  nervous  system  are  con- 
sidered in  separate  lectures.  In  the  remaining  lectures  syphilis 
of  the  nervous  system,  syringomyelia,  and  the  use  of  drugs  are 
treated.  All  of  the  articles  are  valuable  contributions  to  their 
respective  subjects.  Gowers  has  set  an  example  for  those  of  wide 
experience  and  sane  judgment  in  correlating  isolated  facts  and 
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sifting  the  evidence  concerning  various  subjects  and  presenting 
them  in  book  form  in  an  authoritative  way.  As  parts  of  a  book 
the  individual  articles  have  an  added  value  on  account  of  their 
permanency,  and  because  the  author — than  whom  there  is  no  better 
judge  of  what  is  of  value  in  neurological  Hterature — considers  them 
worthy  of  being  so  placed.  D.  J.  McC. 


The  Therapeutics  of  Mineral  Springs  and  Climates.  By 
I.  BuRNEY  Yeo,  M.D.,  F.R.C.P.,  Emeritus  Professor  of  Medi- 
cine in  King's  College,  London;  Consulting  Physician  to  King's 
College  Hospital,  etc.  Pp.  760.  Chicago:  W.  T.  Keener  &  Co., 
1904. 

We  welcome  this  volume,  which  suggests  the  author's  Climate 
and  Health  Resorts  as  its  foundation,  but  which,  based  upon  a 
larger  and  riper  experience,  brings  us  to  the  present.  With  the 
increased  attention  of  late  given  to  physical  measures  for  the  restora- 
tion of  health  comes  added  interest  in  the  subject,  so  that  this  book 
is  timely  and  important.  With  the  knowledge  shown  in  other  works, 
this  broader  view  cannot  but  be  of  advantage  to  the  reader.  Of  the 
first  part— mineral  springs — much  has  been  written  from  the  view- 
point of  this  exploitation,  through  an  effort  to  obtain  a  scientific 
explanation  of  varying  therapeutic  effects  when  chemical  analysis 
shows  minute  differences  in  constitution,  to  serious  attempts  to 
place  a  fair  statement  as  to  what  conditions,  and  more  particularly, 
what  patients  are  likely  to  be  benefited.  From  the  patient's  stand- 
point this  book  has  been  written,  even  if  the  difficulties  of  the  "indif- 
ferent springs"  have  not  been  fully  elucidated.  Of  the  topics  pre- 
sented, the  nature,  composition,  and  classification  of  the  springs, 
modes  of  application,  action,  accessory  method,  lead  to  the  descrip- 
tion of  the  principal  springs,  which  are  considered  alphabetically. 
The  application  of  mineral  water  and  baths  complete  the  subject. 
If  criticism  of  an  excellent  book  be  not  unkind  we  would  suggest 
that,  in  addition  to  those  considered,  there  are  some  which  have  been 
omitted,  and  that  perspective  as  shown  in  the  use  of  smaller  type  is  not 
always  in  accord  with  importance.  As  to  the  second  part — Climate 
and  Climatic  Resorts — the  divisions  embrace  climate  and  climates, 
sea  or  mountain,  seaside  and  mountain  resorts,  winter  quarters, 
the  Western  Riviera,  sea  voyages,  and,  finally,  the  practical  portion 
— the  application  and  selection  of  climates  and  treatment  in  sana- 
toria,-which  includes  a  list  of  the  same.  The  places  mentioned  are 
such  as,  in  the  judgment  of  the  writer,  "are  fairly  accessible  to 
and  likely  to  be  visited  by  English  invalids."  Here,  again,  we 
except    to    the    author's   limitation  of   the  globe-trotting   propen- 
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sities  of  our  English  cousins,  and  believe  that  many  places  not  here 
mentioned  have  a  climate,  not  weather,  of  which  he  might  hear 
somewhat  favorably  from  his  professional  brethren.  Not  that  we 
believe  that  what  our  country  possesses  needs  consideration,  much 
less  eulogy,  but  now  that  our  own  authors  have  presented  volumes 
of  no  mean  reputation,  a  complete  guide  cannot  be  predicated  unless 
these  volumes  have  been  consulted.  To  be  sure,  we  find  mentioned 
many  resorts  of  household  reputation,  but  too  briefly  for  accurate 
judgment  as  to  their  value.  As  a  book  for  consultation,  if  not  so 
complete,  yet  more  readable  than  an  assemblage  of  official  reports 
with  which  we  are  familiar,  as  a  fair  statement  of  well-ascertained 
facts,  as  a  book  of  attractive  presentation,  bearing  the  impress  of 
the  author's  personality,  we  give  this  a  prominent  place  in  our  Ubrary. 

R.  W.  W. 


A  Practical  Treatise  on  Nervous  Diseases  for  the  Medical 
Student  and  General  Practitioner.  By  F.  Savary  Pearce, 
M.D.     New  York  and  London:  D.  Appleton   &  Co.,  1904. 

Both  Gowers  and  Oppenheim  have  well  demonstrated  that  it 
is  not  at  all  necessary  to  differentiate  the  student  or  general  prac- 
titioner from  the  skilled  neurologist  in  presenting  the  subject  under 
consideration.  With  such  standards  of  excellence  in  book  writing, 
the  assertion  in  the  title  of  a  new  work  that  it  is  primarily  intended 
for  the  student  and  general  practitioner  should  not  protect  it  from 
criticism  or  from  comparison  with  what  is  best  in  neurological 
literature.  Were  the  book  intended  for  the  "students  of  the  institu- 
tion of  which  the  author  was  professor  of  neurology  it  would  un- 
doubtedly fill  a  distinct  want,  were  it  followed  in  preventing  a  con- 
fusion of  such  ideas  as  are  frequently  presented  with  that  of  estab- 
lished teaching.  Beyond  such  a  scope  of  influence,  in  the  hands  of 
the  general  practitioner,  it  would  do  harm  as  an  inaccurate  presen- 
tation of  an  important  subject.  To  teach  that  "paresis"  of  the 
third  nerve  produces  nystagmus,  protrusion  of  the  eyeball,  and 
ptosis"  is,  to  say  the  least  of  it,  misleading.  Many  such  misstate- 
ments might  be  quoted. 

The  general  arrangement  of  the  subject-matter  and  its  form  of 
presentation  is  good;  the  English  is,  however,  complex,  compressed, 
and  very  often  with  difficulty  understood. 

The  real  value  of  the  work  lies  in  the  large  number  of  well- 
executed  illustrations,  which  are,  on  the  whole,  appropriate  and 
pertinent  to  the  subjects  illustrated,  and  are  here  permanently 
placed  on  record  as  a  real  addition  to  the  subject  of  neurology. 

The  book  cannot  be  recommended  to  the  student  or  the  general 
practitioner,  for  whom  it  was  intended,  but  should  be  in  the  hands 
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of  every  specialist  of  the  subject— every  specialist  who  has  written 
or  intends  writing  a  book.  To  such  it  will  have  a  peculiar  and 
personal  value.  M. 


Atlas  and  Epitome  of  Operative  Gynecology.  By  Dr.  Oskar 
ScHAEFFER.  Edited  by  J.  Clarence  Webster,  M.D.  Philadel- 
phia, New  York,  and  London:  W.  B.  Saunders  &  Co.,  1904. 

As  stated  by  the  author  in  his  preface,  the  difficulties  of  demon- 
strating the  various  operations  of  gynecology,  particularly  the  dif- 
ferent modes  of  attack  by  the  vaginal  route,  are  probably  greater 
than  in  any  other  province  of  surgery.  To  meet  this  difficulty  is 
the  object  of  the  present  volume.  When  one  considers  the  inherent 
difficulties  of  the  attempt  only  praise  can  be  felt  for  the  way  in 
which  the  artist  has  fulfilled  his  part. 

As  to  the  gynecological  teaching,  there  is  much  that  might  be 
criticised,  as,  for  instance,  the  recommendation  of  Hegar's  peri- 
neorrhaphy, the  including  of  hysterocleisis,  and  colpocleisis  and 
the  vaginal  fixation  of  the  uterus..  We  believe  that  the  book  will, 
however,  if  used  as  intended  by  the  author,  in  conjunction  with  a 
good  clinical  course,  serve  a  useful  purpose.  W.  R.  N. 


Diseases  of  the  Nervous  System  :  a  Text-book  for  Students 
AND  Practitioners.  By  H.  Oppenheim,  M.D.  Translated 
and  edited  by  Edward  E.  Moyer,  A.M.,  M.D.  Second  Amer- 
ican edition.     Philadelphia:  J.  B.  Lippincott  Co.,  1904. 

This  new  edition  of  the  most  popular  of  the  German  text-books 
follows  close  on  the  third  German  edition.  The  plan  of  the  German 
edition  is  closely  followed,  and  additions  are  made  only  when  it  is 
necessary  to  elucidate  some  obscure  point  or  to  give  credit  to  Amer- 
ican investigators.  For  clearness  of  conception,  consideration  of 
material,  scientific  accuracy,  and  thorough  treatment,  the  German 
edition  finds  no  equal,  either  in  nervous  diseases  or  other  fields  of 
medicine.  The  book  has  lost  none  of  these  qualities  in  the  trans- 
lation, but  in  an  attempt  at  a  literal  translation  of  the  German 
text  the  English  construction  is  frequently  awkward  and  clumsy. 
There  is  little  excuse  for  this,  as  our  own  language  is  much  better 
adapted  for  purposes  of  condensation  of  material  than  is  the  Ger- 
man. The  improvement  over  the  preceding  edition  is  evident  in 
the  number  of  illustrations  of  disease  types  and  of  pathological 
specimens.  There  is  no  other  work  so  well  illustrated,  nor  is  there 
any  to  which  the  illustrations  are  of  so  much  value  in  elucidating 
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the  text.  They  impress  one  as  an  essential  element  of  the  work, 
and  not  merely,  as  is  so  often  the  case,  as  added  pictures  to  attract 
the  eye. 

Much  has  been  added  to  the  treatment  of  the  functional  nervous 
disorders,  but  not  from  an  American  standpoint.  Fifteen  pages 
of  treatment  are  given  for  neurasthenia  and  hysteria,  with  the 
Weir  Mitchell  rest  treatment  relegated  to  a  small  paragraph  of  fine 
print  of  less  than  one-fourth  of  a  page. 

To  those  who  are  unable  to  read  the  original  German  edition 
the  English  translation  can  be  recommended  as  one  of  the  best 
text-books  on  the  subject.  •  D.  J.  McC. 


Les   Maladies  de  l'Estomac.      Paris:   J.  Rueif,  Editeur,  1904. 

This  royal  octavo  of  about  1200  pages  presents,  in  addition  to 
the  clinical  experience  and  therapeutic  teaching  of  the  author  for 
fourteen  years  past  at  the  "Hopital  de  la  Petit,"  an  admirable  and 
exhaustive  review  of  the  work  of  the  leading  specialists  in  this  field 
throughout  the  world.  Briefly  stated,  the  book  is  divided  into  five 
parts,  viz.:  first,  clinical  and  physical  examination  of  the  stomach 
and  contents;  second,  dyspepsias,  general  considerations,  treat- 
ment, nosology,  prophylaxis,  symptomatology;  nervous,  alimentary, 
and  reflex  types  and  the  treatment  thereof;  changes  in  urine  and 
blood  occurring  therein;  pyloric  stenoses,  gastric  fermentations, 
hydrotherapy;  third,  organic  maladies  of  the  stomach,  etiology, 
pathology,  and  treatment;  fourth,  pathogenic  role  of  stomach 
affections  in  relation  to  other  organs  and  their  functions;  fifth,  the 
reaction  of  other  maladies  on  the  stomach.  This  work  is  thorough, 
and  presents  the  views  of  the  leading  authorities  and  specialists 
throughout  the  world,  the  German  authorities,  as  usual,  leading 
in  the  number  of  references,  although  French  and  American  authors 
are  quite  copiously  quoted.  All  in  all,  this  volume  will  compare 
very  favorably  if,  indeed,  it  will  hot  surpass,  any  similar  work 
issued  to  date.  E.  A.  H. 


Vaginal  Tumors,  with  Special  Reference  to  Cancer  and 
Sarcoma,  By  W.  Roger  Williams.  London :  John  Bell,  Sons 
&  Danielsson,  1904. 

This  very  valuable  book,  small  in  size,  but  covering  its  ground 
very  fully,  is  to  be  recommended  to  all  who  are  interested  in  neo- 
plastic vaginal  formations.  While  the  subjects  considered  are  not 
among  the  most  frequent  to  be  met  with  in  a  medical  practice,  yet 
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the  great  importance  which  they  assume  is  sufficient  excuse  for  the 
appearance  of  this  admirable  vokime. 

While  the  scientific  side  of  the  question,  namely,  the  etiology  of 
the  genesis  of  these  formations,  is  not  slighted,  the  book  is  replete 
with  the  practical  details  and,  as  the  author  claims  in  his  preface, 
has  the  great  recommendation  of  conciseness.  There  are  five 
chapters,  the  first  two  being  devoted  to  cancer  and  sarcoma;  the 
third  and  fourth  to  non-malignant  growths,  as  myoma,  neuroma, 
etc.,  while  the  last  deals  with  the  very  interesting  cystic  formations. 

W.  R.  N. 


Portfolio  of  Dermochromes.  By  Professor  Jacobi,  of  Frei- 
burg, in  Breisgau.  English  adaptation  of  text  by  J.  J.  Pringle, 
M.B.,  F.R.C.P.,  Physician  to  the  Department  for  Diseases  of 
the  Skin  at  the  Middlesex  Hospital,  London.  Vol.  II.  New  York: 
Rebman  &  Co.,  1903. 

The  high  standard  of  excellence  reached  in  the  first  volume  of 
Jacobi's  Atlas  of  Diseases  of  the  Skin  is  well  maintained  in  the 
second  and  concluding  one.  Many  of  the  portraits  leave  little  to 
be  desired  in  the  way  of  accurate  and  lifelike  representations  of 
diseases  of  the  skin. 

This  volume  of  the  Atla^  contains  forty-four  plates,  of  which 
fifteen  are  devoted  to  cutaneous  syphilis.  We  note  with  hearty 
approval  that  the  author  has  thought  worth  while  to  give  some 
space  to  the  subject  of  drug  eruptions — an  important  subject  from 
many  poin^  of  view  to  which  not  enough  attention  is  paid.  Six 
plates  are  given  to  the  lesions  which  result  from  the  internal  use  of 
the  iodides,  the  bromides,  antipyrin,  arsenic,  and  copaiba.  An  espe- 
cially interesting  portrait  is  the  one  representing  arsenical  hyper- 
keratosis of  the  palm,  not  only  because  it  is  a  truthful  representa- 
tion of  this  form  of  keratosis,  but  because  of  its  importance  as  an 
occasional  forerunner  of  epithelioma.  The  eleven  portraits  of  the 
various  forms  of  eczema  are  among  the  very  best  we  have  ever  seen, 
the  plate  representing  eczema  madidans  being  wonderfully  lifelike. 

As  in  the  first  volume,  the  text  is  extremely  condensed,  being 
limited  to  the  briefest  consideration  of  the  etiology,  diagnosis,  prog- 
nosis, and  treatment  of  the  diseases  illustrated.  In  the  endeavor 
to  be  brief  matters  of  some  importance  are  occasionally  overlooked, 
as  when  no  mention  is  made  of  the  fact  that  pemphigus  neona- 
torum is  almost  certainly  identical  with  impetigo  contagiosa,  and 
may  prove  fatal  in  very  youtig  infants. 

In  conclusion,  we  have  no  hesitation  in  saying  we  believe  this  to 
be  one  of  the  very  best  atlases  of  diseases  of  the  skin  yet  published. 

M.  B.  H. 
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The  Eye,  its  Refraction  and  Diseases:  The  Refraction 
AND  Functional  Testing  of  the  Eye,  Complete  in  Itself. 
In  twenty-eight  chapters,  with  numerous  explanatory  cuts  and 
diagrams.  By  Edward  E.  Gibbons,  M.D.,  Assistant  Surgeon 
to  the  Presbyterian  Eye,  Ear,  and  Throat  Hospital;  Demon- 
strator and  Chief  of  Clinic  of  Eye  and  Ear  Diseases  in  the  Uni- 
versity of  Maryland,  Baltimore.  New  York  and  London:  The 
Macmillan  Co.,  Ltd.,  1904. 

The  beginnings  of  the  chapters  of  this  book  open  up  an  attrac- 
tive outlook.  Certain  subjects  are  here  brought  together  not  acces- 
sible, as  a  rule,  in  the  ordinary  text-books.  The  writer  makes  free 
use  of  elementary  formulae  in  his  treatment  of  ophthalmic  optics. 
We  regret  to  have  to  note  a  number  of  inaccuracies  which  are  likely 
to  prove  stumbling  blocks  to  the  student.  The  printer's  part  in  the 
work  is  most  excellent,  and  will  no  doubt  prove  a  valuable  adjunct 
in  the  sale  of  the  book.  T.  B.  S. 


Physical  Training  for  Women  by  Japanese  Methods  -(Jiu- 
JiTSu).  By  H.  Irving  Hancock.  New  York  and  London: 
"The  Knickerbocker  Press,"  G.  P.  Putnam's  Sons,  1904. 

Jiu-JiTSU  gives  the  average  American  woman  an  entirely  new 
view  of  her  Japanese  sister — it  seems  almost  impossible  to  beUeve 
that  they  are  so  much  in  advance  of  a  race  of  women  to  whom 
systematic  exercise  is  a  threadworn  subject. 

The  author  has  illustrated  his  book  profusely,  and  the  text  is  most 
concise,  but  the  great  drawback  to  the  practicability  of  the  method 
is  the  fact  that  it  requires  two  persons  to  carry  out  most  of  the 
exercises.  The  exercises  for  developing  the  "chest  and  the  hollow 
between  the  shoulders"  are  particularly  good,  and  can  be  done  by 
any  woman  at  home.  The  chapters  on  "Our  Outdoor  Sports  for 
Women"  and  "Sleep  and  Its  Value"  are  full  of  suggestions  that 
are  worthy  of  a  trial  at  least.  Some  attention  has  been  given  to 
"obesity  and  leanness,"  but  nothing  particularly  new  is  advised. 

On  the  whole,  the  book  is  very  interesting,  and  the  methods 
carried  out  in  a  regularly  organized  class  would  undoubtedly 
prove  of  great  value  to  the  students,  but  as  a  guide  for  the  indi- 
vidual it  is  of  little  use,  as  only  two  or  three  of  the  exercises  can  be 
done  alone;  there  must  be  an  "assailant"  and  a  "victim"  to  carry 
out  the  methods  of  "jiu-jitsu"  successfully.  W.  R.  N. 
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Primary  Endothelioma  of  the  Pleura. — Paul  Bonheim  (Miinch. 
med.  Wochenschr.,  1904,  li.  p.  741)  reports  three  cases  of  primary  endo- 
thelioma of  the  pleura,  and  discusses  the  diagnosis  and  pathology. 
The  first  case,  a  man,  aged  fifty  years,  was  treated  for  three  months 
for  left-sided  pleural  effusion,  a  clear  serous  fluid  being  obtained  by 
puncture.  A  month  later  a  litre  of  clear  fluid  was  agam  withdrawn. 
After  a  week  he  re-entered  the  hospital  on  account  of  dyspnoea  and 
continuous  pain  in  the  side.  He  was  much  emaciated;  hsemoglobin, 
60  per  cent.  The  left  side  showed  evident  signs  of  fluid,  but  the  lower 
costal  spaces  of  the  lateral  chest  wall  were  shrunken.  The  first  aspiration 
again  yielded  clear,  serous  fluid,  but  the  second  was  markedly  hemor- 
rhagic. The  patient  suffered  most  intense  pain  in  the  side,  controlled 
only  by  morphine.  Death  occurred  suddenly  six  months  after  the 
beginning  of  treatment.  The  anatomical  diagnosis  was  right-sided 
adnesive  pleurisy;  hemorrhagic  exudate  on  the  left,  the  pleura  being 
covered  with  a  thick  fibroid  exudate;  compression  and  chronic  pneu- 
monia of  the  left  lung;  embolism  of  right  pulmonary  artery.  Micro- 
scopically, sections  of  the  pleura  showed  a  dense  network  of  connective- 
tissue  fibrils  with  few  spindle-shaped  nuclei,  and  scattered  through 
this  groundwork  numerous  anastomosing,  long,  round  tubules  lined 
with  cubical  epithelial  cells,  in  places  arranged  in  several  layers.  The 
deeper  layer  of  the  exudate  was  composed  of  a  less  cellular  connective 
tissue  with  round-cell  infiltration  and  only  an  occasional  tubule. 

The  second  case,  a  man,  aged  fifty-five  years,  complained  of  pain 
in  left  side  and  dyspnoea.  There  were  evident  signs  of  fluid  in  the  left 
pleural  cavity,  and  clear  serum  was  obtained  on  puncture.  He  was 
tapped  in  all  six  times,  the  fluid  after  the  first  puncture  being  markedly 
hemorrhagic.  The  chest  was  aspirated  on  account  of  the  rapid  return 
of  the  fluid  and  of  the  dyspnoea,  and  two  ribs  were  finally  resected  a 
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month  after  entry.  The  pleura  was  thickened  and  covered  with  small 
prominent,  shining  nodules,  which  were  regarded  as  tubercles.  The 
microscopic  report,  however,  showed  an  excised  piece  to  consist  of 
an  intercommunicating  system  of  tubules  lined  with  low  epithelioid 
cells.  The  patient  died  three  and  one-half  months  after  the  operation. 
The  autopsy  showed  endothelioma  of  left  pleura,  with  metastases  in 
the  lungs,  glands,  spleen,  liver,  and  adrenals. 

The  third  case  was  that  of  a  Chinaman,  aged  thirty  years,  who  was 
admitted  with  symptoms  of  a  severe  left-sided  exudative  pleurisy,  and 
rapidly  died  of  cardiac  weakness.  The  condition  of  the  pleura  was 
found  to  be  the  same  as  in  the  other  cases. 

All  cases  reported  in  literature  have  presented  a  microscopic  picture 
similar  to  that  observed  in  these  three  instances.  Macroscopically, 
two  forms  may  be  distinguished:  1.  A  diffuse,  uniform  thickening 
resembling,  even  at  autopsy,  an  ordinary  fibroid  pleurisy  as  in  Case  I. 
2.  More  commonly  the  thickened  pleura  is  studded  with  small  car- 
tilaginoid  projections. 

Cases  of  pleural  endothelioma  run  their  course  under  the  picture  of 
hemorrhagic  pleuritis,  but  there  are  certain  symptoms  which  should 
direct  attention  to  the  condition.  The  diagnosis  has  been  made  intra 
vitam.  A  clear,  serous  fluid  on  the  first  tapping,  becoming  blood- 
tinged  later,  and  then  more  and  more  hemorrhagic  until  it  has  a  deep 
chocolate-color,  is  very  suggestive.  This  condition  has  been  noted  in 
nearly  all  reported  cases.  The  fluid  reaccumulates  rapidly,  and,  as 
Podack  remarks,  each  successive  puncture  gives  less  and  less  relief. 
Finally,  the  heart  becomes  fixed  in  its  displaced  position  and  does  not 
recede  after  the  fluid  has  been  withdrawn.  Of  course,  the  primary 
step  is  to  exclude  tuberculosis  and  secondary  carcinoma.  Podack 
demonstrated  clumps  of  tumor  cells  in  the  exudate  from  his  case,  but 
this  would  be  no  constant  finding.  Fraenkel  has  pointed  out  as  char- 
acteristic the  retraction  of  the  lower  intercostal  spaces  in  spite  of  the 
presence  of  a  large  amount  of  fluid,  and  Bonheim  emphasizes  the  very 
evident  progressive  retraction  of  the  whole  side  of  the  chest.  This  was 
strikingly  present  in  the  first  case.  The  reported  cases  have  been  almost 
exclusively  in  males,  and  the  left  side  has  usually  been  affected.  In 
regard  to  the  pathology  of  these  tumors,  Benda  was  able  to  demon- 
strate their  growth  from  the  pleural  endothelium,  and  Podack  from 
the  lymph  spaces.  Numerous  names  have  been  suggested  for  the 
condition:  carcinoma,  endothelial  carcinoma,  lymphangitis  carcinoma- 
todes,  lymphangitis  proliferans,  alveolar  endothelial  sarcoma.  Bon- 
heim thinks  the  term  endothelioma  is  preferable  in  that  it  conveys  no 
false  impression. 

Blood-pressure  Estimations  in  Arteriosclerosis. — Keigi  Sawada 
(Deutsche  med.  Wochenschr.,  1904,  p.  425).  The  maximum  systolic 
pressure  was  taken  with  the  Riva-Rocci  instrument,  as  modified  by 
V.  Recklinghausen,  a  firm  cuff  15  cm.  wide  being  substituted  for  the 
original  narrow  one.  The  pressure  readings  were  made  after  the  patients 
had  quietly  rested  for  from  a  half  to  one  hour  in  the  polyclinic,  and 
after  lying  down  fifteen  minutes  with  the  arm  band  in  position.  Reck- 
linghausen and  Miller  give  the  normal  maximum  systolic  pressure  at 
from  105  mm.  to  115  mm.  mercury.  In  a  large  number  of  readings 
Sawada  found  variations  from  90  mm.  to  120  mm.     Pressure  over 
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130  mm.  he  considers  increased,  from  120  ram.  to  129  mm.  not  defin- 
itely increased,  and  below  120  mm.  normal. 

Of  98  cases  of  arteriosclerosis  in  which  the  heart  and  kidneys  were 
apparently  perfectly  normal,  in  83  the  pressure  was  normal,  in  5  in- 
creased, and  in  10  not  definitely  increased.  The  highest  pressure  in 
any  case  was  176  mm.  He  divides  these  cases  into  three  classes:  (1) 
arteries  just  palpable;  (2)  arteries  distinctly  thickened,  and  (3)  actual 
"goose-neck"  arteries.  Of  42  cases  in  the  first  class,  2  showed  increased 
pressure  and  3  pressure  not  definitely  increased;  of  42  in  the  second 
class,  2  showed  increased  pressure  and  5  pressure  not  definitely  in- 
creased; of  14  cases  in  the  third  class,  1  showed  increased  pressure 
and  2  pressure  not  definitely  increased.  The  elevation  in  all  but  1 
case  was  slight,  and,  accepting  with  Hensen  20  mm.  of  mercury  as  the 
amount  of  pressure  necessary  to  obliterate  the  rigid  arterial  wall  alone, 
most  of  the  figures  would  be  reduced  to  high  normals.  Of  206  cases 
of  arteriosclerosis  examined,  there  were  24  with  accentuated  second 
aortic  sound  without  any  evidence  of  kidney  disease — 13  with  normal 
pressure,  10  with  increased  pressure,  and  .1  border-line  case.  Sawada 
believes  that  the  accentuation  of  the  second  sound  must  be  due  to 
factors  other  than  simply  increased  pressure,  as  had  been  previously 
pointed  out  by  Curschmann.  Of  43  cases  of  arteriosclerosis  associated 
with  cardiac  insufficiency,  in  28  the  pressure  was  normal,  in  10  in- 
creased, in  5  not  definitely  increased.  In  10  arteriosclerotics  with 
small  granular  kidneys  all  showed  a  marked  increase  in  tension,  rang- 
ing from  150  mm.  to  205  mm.  In  4  cases  it  was  over  180  mm.  In 
cases  of  simple  arteriosclerosis  Sawada  has  never  observed  pressures 
over  170  mm.,  except  in  1  doubtful  case.  In  22  further  cases  asso- 
ciated with  albuminuria — excluding  those  which  were  recognized  as 
interstitial  nephritis — the  pressure  was  normal  in  15,  increased  in  3, 
not  definitely  increased  in  4.  The  highest  pressure  was  148  mm. ;  8  of  his 
cases  belong  to  the  interesting  group  occurring,  without  apparent 
cause,  in  children  and  young  adults  from  fourteen  to  twenty-six  years 
of  age.  In  3  of  these  cases  the  pressure  was  over  120  mm.,  reaching  in 
one  131  mm. 

To  summarize:  12.3  per  cent,  of  the  cases  examined  showed  an  in- 
creased blood  pressure,  usually  within  130  mm.  to  160  mm.  Two- 
thirds  of  the  cases  with  increased  tension  were  associated  with  an  accent- 
uated second  aortic  tone.  However,  there  was  more  frequently  an 
accentuated  second  aortic  without  increase  in  tension.  A  constant 
blood  pressure  over  170  mm.  suggests  the  existence  of  a  chronic  inter- 
stitial nephritis,  even  if  albumin  be  absent  from  the  urine. 


The  Significance  of  Traces  of  Blood  in  the  Feces. — Dk.  L.  Joachim 
(Berl.kJin.Wochensch?-.,  1904,  xli.  466).  The  chemical  investigation  of 
the  feces  to  discover  minute  traces  of  blood  has  attracted  considerable 
attention  in  the  past  few  years  as  an  aid  in  the  diagnosis  of  certain 
diseases  of  the  alimentary  canal.  Joachim  has  investigated  the  condi- 
tion in  a  large  number  of  patients  to  ascertain  what  reliable  conclusions 
can  be  drawn  from  it.  He  has  used  both  the  guaiacum  test  of  Weber 
and  the  aloin  of  Rossel.  He  finds  the  aloin  test  the  more  delicate  of 
the  two,  but  each  has  some  advantage  over  the  other,  and  he  recom- 
mends using  both  in  doubtful  cases.  In  patients  suffering  with  no  dis- 
ease that  might  explain  the  presence  of  blood  in  the  stools  the  tests 


732  PROGRESS    OF    MEDICAL   SCIENCE. 

were  invariably  negative,  except  in  several  instances  in  which  they  had 
eaten  articles  of  food  containing  blood.  After  slight  nose-bleed  the 
tests  were  positive;  after  hjemoptysis  usually  negative,  as  little  sputum 
is  swallowed.  In  pneumonia  blood  was  never  found  in  the  feces.  In 
carcinoma  of  the  stomach  blood  was  missed  in  the  feces  in  only  a  single 
instance  out  of  nineteen.  The  amount  of  blood  in  most  instances  was 
very  small,  but  it  was  constantly  present — at  least  in  no  case  was  the 
stool  free  from  blood  for  several  successive  days.  Out  of  twenty-eight 
cases  of  gastric  ulcer  blood  was  discovered  in  the  stools  of  twenty-three, 
not,  however,  constantly  in  small  amounts,  as  in  the  case  of  carcinoma, 
but  in  relatively  large  quantities,  varying  with  longer  or  shorter  blood- 
free  periods.  The  hemorrhages  bore  no  apparent  relation  to  the  inges- 
tion of  solid  food.  In  a  large  number  of  cases  with  tuberculous  ulcera- 
tion of  the  intestines  blood  was  never  demonstrated  in  the  stools.  Out 
of  six  cases  of  typhoid  fever  the  tests  were  positive  in  two;  in  one  of 
these  the  stools  showed  a  positive  reaction  the  day  before  the  onset  of 
a  severe  intestinal  hemorrhage.  Boas  has  observed  such  "premoni- 
tory" traces  of  blood  in  cases  of  gastric  ulcer.  In  a  case  of  mercurial 
poisoning  the  tests  were  constantly  positive.  They  were  uniformly 
negative  in  cases  of  gastric  catarrh,  gastroptosis,  intestinal  parasites- — 
excepting  one  case  of  Balantidium  coli — and  in  lesions  of  the  neighbor- 
hood of  the  intestinal  canal,  as  appendicitis,  subphrenic  abscess,  etc. 
In  cases  of  general  passive  congestion,  as  in  broken  cardiac  compensa- 
tion, blood  was  repeatedly  found,  while  in  a  number  of  cases  of  cir- 
rhosis of  the  liver  with  portal  stasis  it  is  remarkable  to  note  that  it  was 
absent.  In  a  case  of  catarrhal  jaundice  blood  was  unexpectedly  found 
on  several  occasions  at  the  height  of  the  disease,  while  in  several  cases 
of  cholelithiasis  the  tests  were  constantly  negative.  A  carcinoma  of 
the  pancreas  gave  negative  results ;  a  hemorrhagic  pancreatitis  positive. 

Joachim  was  able  to  demonstrate  traces  of  blood  in  the  stools  of 
healthy  persons  after  the  ingestion  of  only  3  g.  of  blood.  The  chemical 
tests  are  much  more  delicate  than  the  spectroscopic. 

While  this  method  of  searching  for  minute  quantities  of  blood  in  the 
stools  may  be  very  helpful  in  certain  cases,  the  conditions  which  may 
lead  to  intestinal  hemorrhage  are  so  numerous  that  its  value  is  greatly 
impaired.  As  sources  of  error  the  author  mentions  hemorrhoids, 
menstruation,  hemorrhages  from  the  gums  and  nose,  haemoptysis, 
and  the  ingestion  of  articles  of  food  containing  blood.  Tests  after 
eating  well-cooked  meat  were  negative. 


The  Value  of  Jousset's  Inoskopy. — E.  Kormoczi  and  K.  Jassniger 
{Deutsche  med.  Wochenschr.,  1904,  xxx.  p.  342)  say  that,  in  order  to 
discover  the  presence  of  a  very  small  number  of  tubercle  bacilli  in  a 
large  amount  of  exudate,  Jousset  has  introduced  a  method  which  he 
calls  inoskopy,  consisting  in  digesting  with  pepsin  the  coagulum  which 
forms  after  the  fluid  has  been  allowed  to  stand,  centrifugalizing  the 
digested  mass  and  examining  the  sediment.  Using  this  method,  he  re- 
ports interesting  and  surprising  results.  In  17  cases  of  pleurisy  with 
effusion,  without  apparent  pulmonary  lesions,  he  found  tubercle  bacilli 
in  all.  In  12  cases  of  ascites  he  demonstrated  them  in  3,  although  in 
none  of  these  cases  had  the  diagnosis  of  tuberculous  peritonitis  been 
made.  In'2  cases  of 'apparent  typhoid  fever  Jousset  established  the 
diagnosis  of  acute  miliary  tuberculosis  by  obtaining  tubercle  bacilli  from 
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the  blood.  In  10  cases  of  chronic  pulmonary  tuberculosis  he  found 
tubercle  bacilli  in  the  blood  of  2,  both  complicated  with  renal  tubercu- 
losis, and  describes  a  transient  "bacill^mie'  associated  with  symptoms 
of  a  febrile  gastric  disturbance,  the  bacilli  disappearing  from  the  blood 
with  the  abatement  of  the  symptoms.  Following  closely  the  description 
of  the  method  as  given  by  Jousset,  Kormoczi  and  Jassniger  obtained 
positive  results  in  3  out  of  8  cases  of  pleuritic  effusion.  Two  cases 
of  ascites  were  negative,  and  the  heart's  blood  obtained  at  autopsy  from 
cases  of  acute  miliary  tuberculosis,  positive  once  and  doubtful  once 
out  of  4  cases.  All  of  the  cases  examined  were  definitely  tuberculous, 
and  in  view  of  so  many  negative  results  they  believe  that  the  value  of 
Jousset's  method  has  been  overestimated.  As  possible  sources  of  ei-ror 
they  lay  emphasis  on  small  scratches  on  the  slides  which  retain  the 
fuchsin  stain  and  easily  deceive  unless  great  caution  is  used.  Small 
rents  in  the  film  and  particles  of  the  fuchsin  stain  which  resist  decol- 
orization  may  present  figures  very  similar  to  isolated  tubercle  bacilli. 
The  most  deceptive  pictures  occur  in  connection  with  the  blood  coagula, 
in  which  are  always  present  masses  of  small  red  rods,  shorter  and 
thicker  than  the  true  tubercle  bacilli.  The  more  thoroughly  the  coag- 
ulum  is  washed  the  less  numerous  are  these  figures,  which  Kormoczi 
and  Jassniger  refer  to  crystalline  particles  of  blood-coloring  matter. 
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Mercurial  Inunctions  in  Syphilis. — Dr.  Gailleton  describes  the 
most  approved  form  of  this  classical  treatment  thus:  At  each  inunc- 
tion from  1  to  1.5  drachms  of  mercurial  ointment  are  used  and  rubbed 
well  into  the  skin  for  ten  minutes;  then  gauze  or  linen  is  laid  over  the 
part.  The  next  morning  the  skin  is  bathed  with  water  and  a  powder 
of  equal  parts  of  soap  and  sulphur.  Each  inunction  should  be  made  in 
a  difterent  place,  the  insides  of  the  arms  and  thighs,  the  sides  of  the  thorax 
and  abdomen,  the  folds  of  the  buttocks,  the  popliteal  spaces,  axillae,  the 
iiairy  region  of  the  pubes,  the  palms  and  soles  being  successively  used. 
The  author  advises  one  inunction  daily  for  twenty  days,  a  rest  of  four 
days,  and  a  resumption  every  two  days  for  ten  to  twenty  days.  The 
results  achieved  will  show  whether  a  second  like  series  is  necessary.  The 
condition  of  the  kidneys,  of  the  digestive  tract,  and  of  the  mouth  must 
be  carefully  watched,  the  latter  being  frequently  cleansed  by  antiseptic 
washes.  Patients  with  irritable  and  tender  skins  often  cannot  endure 
this  form  of  treatment.  Inunctions  are  especially  indicated  in  grave 
syphilis  at  all  periods  and  in  rebellious  syphilides  of  the  secondary 
tertiary  stage.  When  mixed  treatment  is  given,  potassium  iodide  is 
prescribed  in  connection  with  the  inunctions.    The  treatment  by  friction 
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is  contraindicated  in  pustuloerosive  syphilides  and  other  conditions 
where  there  are  raw  surfaces  giving  an  opportunity  for  absorption. — 
Journal  de  medecine  de  Paris,  1904,  No.  15,  p.  148. 

lodipin. — Dr.  M.  Frankel  states  that  this  substance  is  a  combi- 
nation of  iodine  with  oil  of  sesamum.  It  is  furnished  in  two  strengths  of 
10  per  cent,  and  25  per  cent,  of  iodine,  respectively.  It  is  a  clear,  yellow, 
oily  fluid,  smelling  and  tasting  like  oil  of  sesamum.  The  author  has 
used  the  10  per  cent,  iodipin  internally  in  cases  of  secondary  and  tertiary 
syphilis,  and  has  never  seen  resulting  symptoms  of  iodism,  one  patient 
in  particular  receiving  during  the  course  of  four  to  five  months  over  60 
ounces  of  the  substance  without  untoward  symptoms,  and  with  the 
result  of  bettering  his  general  condition  and  increasing  his  weight. 
Potassium  iodide  previously  had  caused  coryza  and  acne.  In  chronic 
bronchitis  with  asthmatic  attacks,  the  use  of  iodipin  is  recommended. 
Subcutaneous  injections  of  the  25  per  cent,  strength,  in  doses  of  0.5 
ounce  or  more  daily,  achieve  good  results  in  tertiary  syphilis  and  are 
attended  by  no  symptoms  of  iodism.  The  author  reports  a  case  of 
beginning  tabes  dorsalis,  in  which  the  use  of  iodipin  seemed  to  have 
caused  a  disappearance  of  the  symptoms  and  to  have  stopped  the 
progress  of  the  disease.  As  an  injection  into  syphilitic  abscesses  and 
broken-down  gummata,  iodipin  is  useful. — Wiener  klinische  therapeu- 
tische  Wochenschrift,  1904,  No.  15,  p.  432. 

Lumbar  Puncture  in  Ear  Lesions. — M.  Lumineau  has  studied  the 
effect  of  lumbar  puncture  in  various  aural  disorders,  such  as  affections 
of  the  labyrinth,  otitic  scleroses,  dry  and  cicatricial  otitis,  and  has  con- 
cluded that  aural  vertigo,  especially  when  a(?companied  by  Meniere's 
syndrome,  is  the  symptom  most  amenable  to  treatment  by  this  means. 
Simple  labyrinthitis  receives  the  greatest  benefit  from  this  treatment, 
and  no  other  means  seems  to  relieve  the  condition  as  effectually. 
Labyrinthitis  with  vertigo,  with  subjective  sounds,  and  the  mental  state 
which  results  from  these  is  also  modified  by  this  treatment.  The  vertigo 
disappears,  the  mental  condition  becomes  normal,  and  the  auditory  dis- 
turbances tend  toward  disappearance.  These  troubles  are  most  likely 
to  be  ameliorated  if  they  are  sequelae  of  old  suppurative  conditions. 
After  dry  otitis  the  results  of  puncture  are  less  favorable.  However,  in 
all  aural  lesions  where  other  treatment  has  proved  ineffectual,  lumbar 
puncture  is  worth  trying  and  may  be  followed  by  success. — Revue 
frangalse  de  medecine  et  de  chirurgie,  1903,  No.  6,  p.  137. 


Fersan.— Dr.  B.  Ehrmann  makes  the  following  report  upon  this 
preparation  of  iron  and  phosphorus.  It  is  prepared  from  the  blood  of 
cattle,  1  per  cent,  salt  solution,  and  concentrated  hydrochloric  acid,  and 
when  ready  for  administration  is  an  acid  albuminate  containing  iron 
and  phosphorus,  and  is  in  the  form  of  a  powder.  In  proper  cases  in  from 
ten  to  twenty  days  it  causes  the  haemoglobin  to  increase  20  to  30  per 
cent.  (Fleischl)  and  produces  a  corresponding  increase  in  the  red  blood 
cells.  The  usual  dosage  is  from  4  to  5  drachms  per  day  in  divided  doses. 
It  is  especially  indicated  in  anaemia,  chlorosis,  convalescence,  febrile 
diseases,  rachitis,  and,  on  account  of  its  content  of  phosphorus,  in 
neurasthenic  conditions.  Under  its  use  not  only  is  the  condition  of  the 
blood  improved,  but  an  increase  in  the  body  weight  and  nourishment 


THERAPEUTICS.  735 

is  likely  to  take  place.  The  author  considers  it  an  important  addition 
to  the  preparations  of  iron  already  in  use. —  Therapeutische  Monatshefte, 
1904,  No.  3,  p.  146. 

The  Physiological  Action  of  Apocynum  Cannabinum. — Dr.  Horatio 
C.  Wood,  Jr.,  after  an  investigation  of  this  drug,  reports  upon  it  thus: 
Its  effects  are  very  similar  to  tliose  of  digitalis.  It  slows  the  pulse  and 
increases  blood  pressure,  the  latter  effect  being  due  to  stimulation  of  the 
heart  or  of  the  vasomotor  mechanism,  or  both.  It  stimulates  the  heart 
muscle  directly,  and,  like  digitalis,  it  causes  a  cessation  of  cardiac  action 
through  overstimulation.  The  author  is  inclined  to  believe  that  there 
is  also  an  action  upon  the  arterial  walls.  Studies  show  that  the  kidney 
circulation  is  diminished,  due  to  a  narrowing  of  the  calibre  of  the  vessels 
of  the  organ.  The  diuretic  action  of  the  drug  is  a  consequence  of  the 
regulation  of  the  circulation.  The  slowing  of  the  pulse  is  caused  by 
stimulation  of  the  cardiac  inhibitory  centres.  Like  digitalis,  apocynum 
is  likely  to  disturb  the  stomach.  It  is  possible  that  this  effect  is  due  to 
a  different  substance  from  that  which  causes  the  stimulation,  and  if  the 
active  principles  were  isolated  we  should  have  an  exceedingly  valuable 
drug. —  Therapeutic  Reiriew,  1904,  No.  3,  p.  86. 

The  Therapeutics  of  Magnesium  Peroxide. — MM.  Gilbert  and 
JouNiER  make  the  following  report  after  a  study  of  this  agent.  In  doses 
of  from  4  to  8  grains  it  relieves  the  symptoms  of  abnormal  gastric  fer- 
mentation (foul  breath,  regurgitation,  nausea,  gastric  distention).  In 
keratin-coated  capsules  containing  from  3  to  4  grains  it  has  proved 
valuable  in  diarrhoeal  conditions.  Its  good  effect  seems  to  be  due  to 
the  liberation  in  the  stomach  or  intestine  of  nascent  oxygen. — La  presse 
medicale,  1904,  No.  25,  p.  198. 

Injections  of  Artificial  Serum  in  the  Vomiting  of  Pregnancy. — M. 
CoNDAMiN,  on  the  ground  that  the  vomiting  of  pregnancy  is  due  to  a 
general  toxaemia,  caused,  perhaps,  by  the  extra  work  put  upon  the 
various  organs  or  by  the  retention  of  toxins  in  the  blood,  has  attempted 
to  relieve  the  condition  by  injecting  artificial  serum.  He  has  proceeded 
thus:  Food,  both  solid  and  liquid,  is  stopped  for  eight  or  ten  days. 
Daily  rectal  injections  of  from  three  to  four  quarts  of  serum  are  given. 
If  these  are  not  tolerated  by  the  bowel  a  few  drops  of  laudanum  are 
added  to  the  injections  or  they  are  given  under  the  skin.  In  eight  or 
ten  days  fluid  diet  is  allowed,  and  gradually  the  patient  returns  to 
ordinary  food,  the  injections  being  continued  meanwhile.  This  treat- 
ment has  been  employed  in  a  number  of  cases  with  beneficial  results. — 
Journal  de  mMecine  de  Paris,  1904,  No.  7,  p.  64. 

Sodium  Salicylate  in  Gonorrhoeal  Epididymo-orchitis.— M.  Carey 
reports  9  cases  treated  with  this  drug,  which  was  administered  in  doses 
of  1  to  1^  drachms  daily  in  solution.  Only  1  patient  complained  of 
ringing  in  the  ears,  and  this  ceased  upon  diminution  of  the  dose."  The 
fear  of  evil  effects  upon  the  kidneys  may  be  wholly  disregarded.  Unpleas- 
ant symptoms  from  the  drujj  are  likely  to  be  rare,  for  the  patients  most 
subject  to  the  inflammation  in  question  are  in  the  prime  of  life,  when  the 
emunctories  are  at  their  best.  After  a  day  or  two  of  the  treatment  the 
symptoms  are  rapidly  ameliorated.     The  pain  disappears,  and  with  it 
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the  febrile  movement  and  the  insomnia.  The  tenderness  is  also  quickly 
removed,  the  general  condition  is  bettered,  the  testicle  and  cord  return 
to  normal  size,  and  recovery  takes  place  in  about  a  week.  Just  as  after- 
treatments  by  other  methods,  induration  of  the  epididymis  persists,  but 
this  seems  to  respond  to  the  administration  of  potassium  iodide.  Treat- 
ment by  the  salicylate  should  not  be  employed  as  a  substitute  for  local 
treatment,  but  in  connection  with  it. — Revue  francaise  de  medecine  et  de 
chirurgie,  1904,  No.  12,  p.  281. 

Camphoric  Acid  as  a  Preventive  of  Catheter  Fever. — E).  A.  Freu- 
DENBURG  recommends  this  substance  in  15-grain  doses,  once,  twice,  or 
thrice  daily,  preferably  in  capsules,  on  account  of  its  odor,  commencing 
some  days  before  the  operation  and  continuing  it  afterward.  Gastric 
disturbances  contraindicate  its  use.  It  is  believed  to  be  a  benefit  in  the 
treatment  of  cystitis  as  well. — Gazetta  degli  ospedali  e  delle  cliniche,  1904, 
No.  38,  p.  406. 


The  Treatment  of  Tuberculous  Cystitis — M.  Hartmann  recom- 
mends the  following  procedures  in  this  condition:  Into  the  empty 
bladder  from  3  to  8  drachms,  depending  upon  the  tolerance  of  the 
organ,  of  iodoform  1  part,  sterile  liquid  vaselin  20  parts  are  injected. 
The  patient  is  instructed  to  watch  the  urine,  and,  upon  the  appear- 
ance of  the  oil,  to  stop  the  flow.  Thus  the  pain  caused  by  complete 
emptying  of  the  bladder  is  avoided.  Some  individuals  are  able  to  retain 
the  vaselin  from  three  to  six  days.  Reappearance  of  the  pain  shows 
that  the  vaselin  has  been  wholly  voided,  and  now  instillations  of  20 
or  30  drops  of  iodoform  1  part,  liquid  guaiacol  5  parts,  sterile  vaselin 
100  parts  are  given  once  or  twice  daily.  At  the  same  time  capsules  con- 
taining 0.15  grain  of  iodoform  and  0.75  minim  of  creosote  are  admin- 
istered. When  surgical  procedures,  such  as  nephrectomy  for  unilateral 
tuberculous  kidney  or  excision  of  a  tuberculous  ulcer  of  the  bladder 
wall,  are  indicated  they  should  be  performed. — Revue  francaise  de 
medecine  et  de  chirurgie,  1904,  No.  13,  p.  307. 

Collargolum  as  a  Prophylactic  for  Septic  Processes. — Dr.  J.  Cam- 
ERER  advises  prophylactic  inunctions  of  unguentum  Cred6  in  all  puer- 
peral cases  in  which  manual  interference  has  been  necessary  or  which 
seemed  to  have  been  rendered  liable  to  sepsis  by  prolonged  labor  or 
repeated  examinations.  Thirty  cases  so  treated  recovered  without  com- 
plications. The  procedure  is  particularly  advisable  in  country  practice, 
where  aseptic  principles  are  difficult  to  follow.  The  process  consists 
in  the  inunction  of  45  grains  of  the  ointment  twice  a  day  for  three  days, 
using  the  legs  and  back  alternately.  At  least  thirty  minutes  are  neces- 
sary for  a  proper  inunction,  and  the  rubbing  should  be  continued  until 
the  black  stain  caused  by  the  first  application  has  entirely  disappeared. 
— Die  Therapie  der  Gegenwart,  1904,  No.  2,  p.  67. 

Eucaine  in  Local  Anaesthesia. — Dr.  H.  C.  Wood  thus  describes  the 
use  of  eucaine  in  infiltration  anaesthesia.  Powders  containing  3  grains 
of  beta-eucaine  and  12  grains  of  pure  sodium  chloride  are  kept  in  stock. 
To  make  the  solution  for  injection,  one  of  these  is  dissolved  in  3 
ounces  of  boiling  water.  To  this,  when  cool,  15  minims  of  1  :  1000 
adrenalin  chloride  are  added.    The  whole  of  the  solution  may  be  used 
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for  one  infiltration  if  necessary,  but  usually  less  is  suflBcient.  Even 
hernia  operations  may  be  done  with  this  agent.  It  is  necessary  that  a 
needle  of  platinum  pointed  with  iridium  be  used,  in  order  that  it  may 
be  sterilized  in  flame  immediately  before  use. — Therapeutic  Review, 
1904,  No.  2,  p.  52. 

Potassium  Permanganaie  in  Viper  Poisoning. — Dott.  Antonio  Mori 
reports  a  successful  instance,  after  a  thorough  discussion  of  the 
work  done  upon  snake  poisoning.  A  boy  aged  fourteen  years  was 
bitten  upon  the  right  hand  by  a  viper.  Ten  hours  afterward,  while 
presenting  to  a  marked  degree  the  symptoms  of  poisoning,  two  injections 
of  a  1  per  cent,  solution  of  potassium  permanganate  in  the  site  of  the 
wound;  later  intravenous  injections  at  the  elbow  of  the  affected  side 
were  made.  At  four-hour  intervals  hypodermic  injections  of  camphor 
were  given,  followed  by  as  much  coffee  and  milk  as  he  could  swallow. 
Recovery  was  complete  on  the  ninth  day. — Gazetta  degli  ospedali  e  delle 
cliniche,  1904,  No.  28,  p.  298. 
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Results  of  Alexander's  Operation. — Waldschmidt  {Zentralblatt 
fur  Gyncikologie,  1904,  No.  22)  reports  185  cases  from  Kiimmell's 
clinic,  101  of  the  patients  being  examined  a  year  after 'the  operation, 
with  only  one  anatomical  failure;  85  patients  were  entirely  relieved 
from  their  former  symptoms  referable  to  the  displacement;  9  women 
had  passed  through  normal  labors,  and  10  were  pregnant  when  exam- 
ined. No  case  of  hernia  was  noted.  The  writer  insists  on  the  limitation 
of  the  operation  to  cases  in  which  the  uterus  is  perfectly  movable  and 
the  adnexa  are  healthy. 

• 

Hysterectomy  for  Obstinate  Hemorrhage. —Stoeckel  {Zentral- 
blatt fiir  Gynakologie,  1904,  No.  22)  reports  a  case  of  endometritis  in 
which  curettement,  followed  by  the  injection  of  tincture  of  iodine  and 
subsequently  atmokausis  (two  minutes  at  115°  C),  were  ineffectual. 
.\fter  prolonged  hemorrhages  the  uterus  was  extirpated,  when  it  was 
found  that  the  diseased  mucosa  in  both  cornua  had  not  been  affected 
by  the  previous  treatment. 

Hysterectomy  for  Cancer  of  the  Corpus  Uteri. — Baeker  {Zentral- 
blatt fiir  Gynakologie,  1904,  No.  22)  showed  at  the  Hungarian  ISIedical 
.Association  two  uteri  which  he  had  extirpated  for  obstinate  hemor- 
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rhage  that  had  resisted  repeated  curetting.  In  one  instance  the  patient 
had  been  curetted  twenty  times  (!),  the  microscopic  diagnosis  being 
always  "glandular  endometritis,"  until  the  last  examination  pointed 
to  probable  adenocarcinoma.  The  writer  believes  that  these  cases 
illustrate  forcibly  the  theory  that  endometritis  is  an  important  factor 
in  the  etiology  of  cancer.  [Every  gynecologist  meets  with  similar  cases 
in  which  the  clinical  symptoms  point  so  strongly  to  the  presence  of 
malignant  disease  that  he  feels  qualified  in  performing  hysterectomy, 
in  spite  of  the  favorable  prognosis  of  the  pathologist. — H.  C.  C] 

Indications  for  Vaginal  Section, — Fournier  (La  Gynecologie,  April, 
1904)  limits  posterior  colpotomy  to  cases  in  which  there  is  a  distinct 
swelling  in  the  cul-de-sac,  associated  with  fever.  He  regards  it  as 
simply  a  palliative  measure  for  the  evacuation  of  pus,  and  that  it  should 
be  understood  in  every  case  that  the  cause  of  the  trouble  has  not  been 
removed,  so  that  a  radical  operation  will  probably  be  necessary  later. 

Indications  for  Splenectomy. — Jordan  {Berliner  Minische  Wochen- 
schrift,  1903,  No.  52)  believes  that  with  improved  technique  and  statis- 
tics the  indications  for  this  operation  have  been  unduly  extended. 

Rupture  of  the  spleen  is  a  positive  indication  for  extirpation,  over 
thirty  successful  cases  having  been  reported.  It  may  become  necessary 
even  in  the  case  of  a  small  wound,  especially  if  infected. 

Simple  and  echinococcus  cysts  justify  splenectomy,  eight  cases  of  the 
former  having  been  reported,  with  no  mortality,  and  seventeen  of  the 
latter,  with  two  deaths. 

Four  successful  cases  of  extirpation  of  the  organ  for  sarcoma,  one  for 
lymphosarcoma,  and  one  for  angioma  are  on  record,  but  in  all  except 
one  case  of  sarcoma  there  was  a  recurrence  of  the  disease. 

Leukaemia  and  pseudoleuksemia,  in  the  author's  opinion,  are  con- 
traindications to  operation,  since  every  case  thus  treated  has  ter- 
minated fatally.  Spleens  enlarged  from  malaria  and  chronic  hyper- 
plasia can  be  successfully  extirpated;  also  cases  of  hyperplasia  in  con- 
nection with  cirrhosis  of  the  liver  (seventeen  recorded  operations,  with 
three  deaths)! 

Movable  spleens,  being  usually  diseased,  should  be  removed.  Splen- 
opexy is  to  be  considered.  A  rare  indication  for  splenectomy  is  necrosis 
and  perisplenitic  abscesses,  seven  successful  cases  of  which  have  been 
reported. 

Lymphatic  Infection  in  Cancer  of  the  Uterus. — Mme.  Altramare 
(Annates, de  Gyneco'ogie  et  d'Ohsteirique,  June,  1904),  after  a  review  of 
the  writings  of  those  who  favor  radical  abdominal  hysterectomy,  prin- 
cipally on  the  ground  that  infected  lymph  nodes  and  periuterine  tissues 
can  be  more  thoroughly  removed,  concludes  that  logically  the  only  real 
radical  operation  should  include  removal  of  the  entire  uterus,  vagina, 
both  broad  ligaments,  and  ureters,  and  all  the  lymphatics  as  high  as  the 
ihac  glands. 

Statistics  show  that  involvement  of  the  lymph  nodes  occurs  in  only 
20  per  cent,  of  cases  of  cancer  of  the  uterus,  and  that  recurrences  are 
nearly  always  local,  occurring  in  the  pelvic  tissues,  the  bladder,  or  vag- 
inal vault.  The  writer  denies  that  the  permanent  results  have  been  any 
better  since  the  adoption  of  the  radical  operation.     She  concludes  that 
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a  systematic  search  for  lymph  nodes  during  an  operation  for  extirpation 
of  the  cancerous  uterus  introduces  an  unnecessary  complication  and 
renders  the  prognosis  less  favorable,  since  the  glands  are  often  not 
foimd,  and  when  removed  the  disease  recurs  in  the  broad  ligaments  the 
same  as  after  vaginal  hysterectomy.  She  believes  that  an  improvement 
in  the  statistics  of  hysterectomy  for  cancer  of  the  uterus  is  to  be  expected 
rather  from  early  recognition  of  cancer,  than  from  illusive  attempts  to 
remove  all  the  outlying  foci  in  more  advanced  disease. 

Action  of  Caustics  on  the  Endometrium. — Rielaender  (Zentral- 
hlatt  fiir  Gyndkologie,  1904,  No.  2G)  studied  the  action  of  30  and  50  per 
cent,  alcoholic  formalin  solutions,  strong  nitrate  of  silver,  and  tincture  of 
iodine  by  introducing  these  drugs  into  the  uterine  cavity  on  an  appli- 
cator twenty-four  hours  before  extirpation  of  the  uterus.  The  operation 
was  performed  for  the  relief  of  obstinate  hemorrhages.  The  writer 
concludes  that  alcoholic  solutions  of  caustics  are  preferable  for  intra- 
uterine use,  because  they  penetrate  more  deeply  into  the  tissues.  Ap- 
plications are  better  than  injections,  as  there  is  no  risk  of  entering 
the  tubes.  Within  twenty-four  hours  (!)  after  the  application  of  a  30 
per  cent,  alcoholic  solution  of  formalin  a  slough  was  cast  off  and 
regeneration  of  the  mucosa  had  begun. 

[It  is  difficult  to  reconcile  these  conclusions  with  those  of  other  com- 
petent observers  who  claim  that  several  weeks  elapse  before  regenera- 
tion of  the  endometrum  is  completed. — H.  C.  C] 


Deciduoma  Malignum. — Barozzi  (La  Gynecologic,  June,  1904)  con- 
tributes an  article  on  this  subject,  with  exhaustive  bibliography,  no  new 
conclusions  being  reached.  After  an  historical  review,  he  discusses  the 
pathological  anatomy,  stating  that  in  the  majority  of  the  reported  cases 
the  mucous  membrane  is  primarily  involved,  usually  near  the  fundus, 
but  the  disease  extends  rapidly  to  the  uterine  muscle.  The  uterus  is 
not  enlarged  until  the  later  stages,  and  rarely  reaches  the  size  of  the 
fetal  head  at  term.  Contrary  to  the  conditions  in  cancer,  in  deciduoma 
metastases  are  so  frequent  as  to  form  a  distinctive  feature  of  the  dis- 
ease; the  lungs  are  their  favorite  seat,  so  that  the  pulmonary  symptoms 
may  be  the  most  prominent.  Metastatic  nodules  in  the  vagina  are  next 
in  order  of  frequency,  though  any  organ  (and  even  the  nervous  system) 
may  be  involved.  This  tendency  to  metastasis  is  explained  by  the 
early  destruction  of  the  vessel  walls  by  the  plasmodial  masses  or  syn- 
cytial cells,  and  their  entrance  into  the  blood. 

Two  varieties  of  deciduoma  are  recognized  histologically,  the  typical 
characterized  by  the  presence  of  ramifying  plasmodial  bodies,  between 
which  are  nodules  composed  of  mononucleated  cells,  and  the  atypical, 
in  which  small  groups  and  isolated  plasmodial  bodies  are  seen.  A 
mixed  type  has  been  described.  It  has  not  yet  been  determined  posi- 
tively whether  one  variety  is  more  virulent  than  the  other. 

The  onset  of  the  disease  may  be  so  insidious  that  the  results  of 
metastasis  may  be  apparent  before  the  local  condition  is  suspected. 
In  most  cases,  however,  the  history  of  previous  pregnancy  and 
obstinate  hemorrhages,  with  rapid  decline  in  the  general  health,  point 
to  the  probable  diagnosis,  which  is  confirmed  by  the  removal  of  frag- 
ments of  the  neoplasm.  Deciduoma  usually  attacks  multiparee  between 
the  ages  of  twenty  and  thirty  years,  the  symptoms  appearing  between  two 
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and  four  months  after  labor  or  abortion,  though  there  are  wide  variations. 
The  writer  agrees  with  Durante  in  casting  doubt  upon  cases  in  which 
from  one  to  two  years  have  elapsed  since  previous  pregnancy,  as 
an  early  abortion  may  have  passed  unnoticed,  or  the  patient  may  have 
long  had  a  placental  polypus. 

The  prognosis  is  absolutely  bad,  for  without  operation  the  disease 
terminates  fatally  in  from  one  to  six  months,  though  a  few  cases 
have  been  reported  in  which  the  patient  survived  for  a  year  or  more. 
The  only  known  prophylaxis  is  to  remove  every  bit  of  retained  placental 
tissue  after  labor  and  abortion,  and  especially  placental  and  hydati- 
form  moles.  If  hemorrhages  persist  after  thorough  curettement,  even 
though  no  neoplasm  can  be  found,  the  writer  believes  that  hysterectomy 
should  be  performed  without  delay.  The  surgeon  should  not  be 
thrown  off  his  guard  by  believing  that  the  symptom  is  due  to  a  "hem- 
orrhagic endometritis."  The  only  possibility  of  obtaining  a  cure  lies 
in  ear  y  operation,  before  metastases  have  occurred.  I^adinski's 
statistics  (124  operations,  with  51  cures)  are  imperfect,  since  later 
writers  have  reported  nine  operations  in  which  the  patients  were  free 
from  recurrence  from  one  to  six  years  afterward. 

Recurrent  Fibroma  of  the  Uterus. — Groenzder  {Roussky  Vratch; 
La  Gynecologie,  June,  1904),  while  admitting  that  so-called  "recurrent 
fibroma"  is  really  sarcoma,  contends  that  it  is  sarcoma  of  a  peculiar 
type.  He  reports  a  case  of  persistent  metrorrhagia  and  abdominal  pain 
in  a  woman,  aged  forty-four  years,  from  whom  a  necrotic  intrauterine 
polypus  was  removed,  presenting  no  microscopic  evidence  of  malig- 
nancy. Ten  months  later  a  similar  polypus  was  removed,  metrorrhagia 
having  returned  six  months  after  the  former  operation.  The  bleed- 
ing continued,  and  as  hysterectomy  was  rejected,  the  operator  was 
obliged  to  content  himself  with  the  excision  of  a  third  polypus,  which 
differed  histologically  from  the  other  two  only  in  containing  groups  of 
suspicious  ovoid  cells.  Finally,  two  years  after  the  first  operation,  the 
patient  re-entered  the  hospital  with  her  uterus  enlarged  to  the  size  of 
the  fetal  head  at  term.  It  was  removed  by  laparotomy,  and  the 
patient  was  not  seen  for  six  months,  when  she  returned  with  recurrence 
in  the  lumbar  glands,  and  eventually  succumbed. 

On  section  of  the  uterus  the  endometrium  was  found  to  be  replaced 
by  soft  granulation  tissue.  The  uterine  muscle  around  the  tumor 
showed  fatty  degeneration  and  necrosis  of  the  muscle  fibres.  The 
structure  of  the  tumor  presented  somewhat  the  same  appearance. 
The  writer  believes  that  the  polypi  first  removed  were  sarcomata,  their 
true  character  having  been  overlooked. 

Follicular  Carcinoma  of  the  Ovary. — Voigt  {Archiv  fiir  Gynd- 
kologie,  Band  Ixx.,  Heft  1),  in  describing  a  case  of  his  own,  concludes 
that  it  originated  not  in  the  primordial  follicles,  but  in  the  superficial 
germinal  epithelium  by  the  ingrowth  of  follicular  bodies,  some  of  which 
formed  pseudomucin  cystomata  and  the  other  adenocarcinoma.  He 
reviews  Kossmann's  theory  that  papillary  as  well  as  serous  and  simple 
adenocystomata  of  the  ovary  are  developed  from  isolated  masses  of 
Miiller  s  epithelium  derived  from  the  superficial  layer.  Just  like  the 
epithelium  of  Miiller's  ducts  in  the  cervix,  the  same  cells  in  the  ovary 
may  assume  different  characters. 
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UNDER   THE    CHARGE    OF 
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OF    DENVER,    COLORADO, 
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T.  B.  SCHNEIDEMAN,  A.M.,  M.D., 

PROrESSOR    OF    DISEASES    OF   THE    EYE    IN    THE    PHILADELPHIA    POLYCLINIC. 


Ocular  Complications  of  Bright's  Disease  — Stricker,  of  Cincinnati 
{Journal  of  the  American  Medical  Association,  February  20,  1904), 
presents  a  study  of  these  conditions,  and  reports  16  cases.  All  but  4 
of  these  were  cases  of  some  form  of  neuritis  or  neuroretinitis;  the 
4  exceptions  were:  1  venous  thrombosis,  2  ursemic  amaurosis,  and  1 
keratitis,  in  all  probability  a  general  uveitis.  Of  these  cases  2  occurred 
during  pregnancy  as  acute  Bright's  disease.  Both  are  living,  in  1  case 
with  vision  greatly  impaired.  Four  were  cases  of  chronic  parenchyma- 
tous nephritis  following  acute  diseases;  all  of  these  died.  Ten  were 
cases  of  chronic  interstitial  nephritis,  7  of  which  p  oved  fata'.  He  sums 
up  in  the  following  conclusions:  1.  There  are  no  ocular  complica- 
tions pathognomonic  of  Bright's  disease.  2.  The  characteristic  fundus 
picture — hemorrhages,  areas  of  degeneration,  white  sp  ashes  in  the 
macular  region — may  not  be  present;  one  may  meet  with  any  of  the 
many  manifestations  of  vascular  or  retinal  inflammation  due  to  toxins. 
3.  Ocular  complications  occur  in  only  a  mall  percentage  of  Bright's 
disease,  partly  because  lesions  not  causing  functional  disturbances  are 
apt  to  be  overlooked.  4.  All  the  ocular  complications  are  the  result  of 
a  chronic  uraemia.  5.  The  ocular  lesions  of  Bright's  disease  are  of  most 
serious  prognostic  import  as  regards  the  life  of  the  patient.  6.  The 
prognosis  is  better  in  the  acute  form  conditions,  though  the  vision 
remains  greatly  impaired.  7.  The  amount  of  urea  excreted  in  twenty- 
four  hours  is  the  best  indication  of  the  early  or  immediate  fatal  outcome 
of  the  case.  8.  In  pregnancy  cases  a  low  excretion  of  urea  should  call 
for  immediate  interference  to  save  the  eyesight,  as  well  as  the  life  of  the 
mother.  9.  In  the  choroidal  and  retinal  changes  the  writer  has  found 
the  amount  of  urea  below  the  normal.  He  regards  its  retention  or  that 
of  other  excrementitious  substances  in  the  blood  due  to  faulty  kidney 
action  as  directly  responsible  for  the  inflammatory  or  degenerative 
changes. 


Certain  Cases  of  Asthenopia  and  Eye- strain  which  are  Independent 
of  Refractive  Error  and  Muscular  Imbalance. — De  Schweinitz  (Uni- 
versity of  Pennsylvania  Medical  Bulletin,  June,  1904),  after  referring  to 
the  universally  known  ill-effects  of  anomalies  of  refraction,  accommoda- 
tion and  motility  of  th  eyes,  comprising,  indeed,  fully  75  per  cent,  of 
ocular  disorders,  and  whose  influence  is  also  felt  in  parts  of  the  system 
remote  from  the  eye^,  observes  that  causes  of  eye-strain  unrelated  to 
the  e  anomalies  have  not  unnatural  y  failed,  perhaps,  to  receive  the 
attention  they  deserve,  although  this  side  of  the  question  has  not  been 
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entirely  neglected.  The  writer  proceeds  to  give  a  resum^  of  personal 
experience  in  this  matter.  These  embrace:  Simulation  of  eye-strain 
and  asthenopia  by  symptoms  depending  upon  the  lithajmic  state  (the 
serious  ocular  disorders  which  may  result  from  this  condition,  for 
example,  various  types  of  keratitis,  iritis,  etc.,  are  not  now  under  con- 
sideration) .  Some  of  the  cases  to  which  reference  is  made  are  as  follows : 
Itching,  burning,  or  formication  of  the  eyelid  margins.  Oedema  of  the 
eyelids,  tender  spots  in  the  ciliary  body,  wi  h  pmpoint  ocular  pain, 
foreign  body  sensations  in  the  eye,  subnormal  amplitude  of  accommoda- 
tion. For  many  of  these  conditions  glasses  are  not  a  panacea.  They 
are  to  be  examined  with  the  aid  of  the  advanced  physiological  chemistry 
and  treated  in  accordance  with  the  results  so  obtained. 


Glaucoma  and  Glaucoma  Theories. — Patterson,  Edinburgh  {Med- 
ical Press,  February  17,  1904),  dealing  first  with  the  normal  condition, 
pointed  out  that  the  aqueous  humor  was  secreted  by  the  epithelium  in 
the  ciliary  region  and  eliminated  by  the  filtration  angle,  and,  to  a  less 
extent,  by  the  vessels  of  the  iris.  The  exact  channels  of  outflow  are  deter- 
mined by  the  elimination  of  Indian  ink  after  injection  into  the  vitreous. 
Leber's  estimate  that  the  fluid  in  the  anterior  chamber  was  renewed 
every  forty  minutes  seems  too  high.  There  is  no  appearance  of  current 
in  the  anterior  chamber,  so  that  outflow  must  be  very  gradual.  The 
intraocular  pressure  is  intermediate  between  the  arterial  and  venous  cap- 
illaries, about  25  mm.  Hg.,  subject  to  slight  variations  and  not  affected 
by  accommodation.  It  can  never,  of  course,  exceed  that  of  the  arteries 
supplying  the  eyeball. 

Turning  to  glaucoma,  this  was  defined  as  a  state  of  increased  intra- 
ocular tension.  Part  of  our  lack  of  knowledge  of  pathology  is  due  to 
the  fact  that  attempts  to  produce  it  artificially  in  animals  have  met  with 
little  success.  Another  great  obstacle  is  the  fact  that  eyes  were  not 
enucleated  at  an  early  stage,  but  only  when  secondary  changes  had  set 
in.  The  morbid  appearances  of  such  eyes  are  now  perfectly  well  known, 
but  it  is  impossible  to  say  which  of  these  changes  is  the  primary  cause 
of  the  disease. 

A  short  discussion  of  the  various  theories  of  glaucoma  follows.  Von 
Graefe  and  Donders  thought  it  was  due  to  hypersecretion;  Knies  had 
ascribed  it  to  a  blocking  of  the  filtration  angle  by  adhesive  inflammation 
of  the  tissues  in  that  region;  while  Weber  thought  that  a  similar  blockage 
took  place  in  consequence  of  swelling  of  the  ciliary  body.  While  the 
lesion  described  by  Knies  was  of  the  greatest  importance,  it  could  only 
be  regarded  as  secondary,  since  it  was  absent  in  early  cases  of  acute 
glaucoma.  Priestley  Smith's  view,  that,  especially  in  hypermetropic 
eyes,  the  circumlental  space  becomes  narrowed  by  the^rowth  of  the  lens, 
which  latter  might  be  completely  obliterated  by  swelling  of  the  ciliary 
processes,  pressmg  the  root  of  the  iris  forward  and  occluding  the  filtra- 
tion angle.  There  was,  however,  no  direct  evidence  of  this  hypothesis. 
The  theories  of  Panas,  Abadie,  and  others  were  passed  in  review  and 
shown  to  be  untenable  or  inadequate.  Stress  was  laid  on  the  frequency 
with  which  chronic  glaucoma  was  associated  with  general  vascular 
changes,  and  while  some  forms  of  eye  (hyperopic)  were  predisposed 
to  glaucoma,  others  (myopic)  were  not.  Careful  examination  of  the 
circulatory  system  by  modern  instruments  for  investigating  blood  press- 
ure might  throw  some  light  on  the  pathology  of  the  subject.    Little  more 
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was  to  be  gained  by  examination  of  old  glaucomatous  eyes  or  experi- 
ments on  animals,  but  if,  as  he  was  informed,  that  it  was  true  that 
domestic  pets  kept  under  highly  artificial  conditions — e.  g.,  pampered 
lap-dogs — were  occasionally  the  subjects  of  glaucoma,  it  might  at  some 
time  be  possible  to  get  an  eye  in  the  early  stage  from  this  source. 


DISEASES  OF  THE  LARYNX  AND  CONTIGUOUS 
STRUCTURES. 


UNDER  THE  CHARGE   OF 

J.  SOLIS-COHEN,  M.D., 

OF    PHILADELPHIA. 


Chronic  Coryza. — Dr.  I>.  Jacquet,  of  Paris,  contributes  a  commu- 
nication {Annales  des  Maladies  de  I'Oreille,  du  Larynx,  etc.,  March, 
1904)  concerning  an  albuminuric  patient  in  whom  an  attack  of  severe 
and  obstinate  coryza  was  relieved  during  treatment  of  the  albuminuria 
by  omitting  salt  from  the  diet.  On  experimentation  he  found  per- 
sonally that  by  diminishing  the  salt  in  his  own  food  he  could  quiet  a 
coryzaic  condition  to  which  he  is  subject.  He,  therefore,  suggests  that 
this  treatment  be  essayed  for  ordinary  chronic  coryza. 

Hay  Fever. — In  a  paper  on  "The  Relation  of  the  Chemistry  of  the 
Saliva  and  Nasal  Secretions  to  Diseases  of  the  Mucous  Membrane  of 
the  Mouth  and  Upper  Respiratory  Tract,  with  Special  Reference  to 
Hay  Fever,"  and  read  before  the  Section  on  Laryngology  at  the  recent 
meeting  of  the  American  Medical  Association  {American  Medicine, 
June  18,  1904),  Dr.  D.  Braden  Kyle,  of  Philadelphia,  expressed  his 
belief  in  the  importance  of  the  consideration  of  the  individual  char- 
acter of  these  secretions  which,  under  certain  conditions,  are  irritating, 
while  non-irritating  in  others.  He  advises  treatment  directed  toward  rec- 
tifying the  pathologic  conditions  of  the  secretions  to  be  begun  several 
weeks  before  the  usual  time  for  the  hay  fever  attack  to  come  on  in  indi- 
viduals who  have  been  chronically  susceptible.  In  acute  attacks  the 
same  line  of  treatment  is  to  be  carried  out,  though  more  vigorously, 
the  secretions  being  rapidly  shifted  from  acid  to  alkaline,  or  vice  versa. 
Dr.  Kyle  reports  80  per  cent,  to  90  per  cent,  of  cures  in  patients  treated 
on  this  basis. 


Reflex  Apnoea  and  Cardiac  Inhibition  in  Operations  upon  the  Res- 
piratory Tract — In  a  paper  on  this  subject  read  at  the  recent  meeting 
of  the  American  Medical  Association  by  Drs.  William  Harmar  Good 
and  W.  G.  B.  Harland,  of  Philadelphia  {Amei'ican  Medicine,  June 
11,  1904),  and  based  especially  on  observations  during  adenoid  opera- 
tions and  during  intubation  in  which  cases  of  instant  death  are  on 
record,  they  conclude  that  the  origin  of  reflex  apnoea  and  cardiac  inhi- 
bition is  through  the  medulla  by  irritation  of  trifacial  and  sensory 


744  PROGRESS    OF    MEDICAL    SCIENCE. 

branches  of  the  vagus;  that  inhibition  may  be  caused  by  irritation  of 
the  mucosa  of  the  nose,  rhinopharynx,  larynx,  and  lungs;  that  obstruc- 
tion to  respiration  is  indicated  by  cyanosis  and  full  pulse,  while  reflex 
inhibition  produces  pallor  and  slow,  weak  pulse. 

Infections  of  the  Lymph  Glands  of  the  Mouth  and  Throat  — Dr. 
Robert  T.  Morris,  of  New  York,  read  a  paper  on  this  subject  before 
the  First  District  Society  of  the  State  of  New  York  last  December  {The 
Dental  Cosmos,  June,  1904).  He  calls  attention  to  Ludwig's  angina 
and  other  affections  proceeding  from  infections  in  the  mouth.  He 
discusses  the  methods  of  treatment  that  should  be  instituted  from  this 
point  of  view. 


Melanotic  Sarcoma  of  the  Soft  Palate.- -At  a  recent  meeting  of  the 
Laryngological  Society  of  London  (Journal  of  Laryngology,  Rhinology, 
and  Otology,  June,  1904),  Dr.  J.  B.  Ball  showed  a  case  of  melanotic 
sarcoma  of  the  soft  palate  in  a  man,  aged  fifty-three  years.  The  patient 
had  first  noticed  some  black  patches  on  the  palate  two  years  previously. 
Some  seven  or  eight  months  ago  a  growth  commenced  on  the  soft  palate, 
but  as  it  gave  no  inconvenience  little  notice  of  it  was  taken  until  three 
weeks  ago,  when  it  bled,  and  he  then  showed  it  to  his  doctor.  A  dark- 
looking,  flattened,  somewhat  mushroom-like  growth  covered  an  area 
about  the  size  of  a  shilling  on  the  middle  of  the  soft  palate.  There  were 
numerous  black  patches  on  the  hard  and  soft  palate  and  on  the  upper 
gums.  There  was  some  slight  glandular  enlargement  under  the  chin 
near  the  middle  line.  The  patient  had  lost  about  a  stone  in  weight 
during-  the  last  twelve  months. 


Pachydermia  Laryngis.— In  discussing  a  laryngoscopic  image  of  a 
woman,  aged  forty-three  years,  shown  to  the  Laryngological  Society  of 
London  by  Mr.  de  Santi  (Journal  of  Laryngology,  Rhinology,  and 
Otology,  June,  1904),  the  President,  Dr.  McBride,  called  attention  to 
the  fact  that  the  pachydermia  involved  the  anterior  commissure  as  well 
as  the  interarytenoid  space  and  vocal  processes  to  which  this  lesion  is 
confined  in  most  instances. 

Treatment  of  Ulcerated  Epitheliomas  of  the  Upper  Air-passages 
by  Applications  of  Adrenalin. — Dr.  Georges  Mahu  reports  (Annales 
des  Maladies  de  V Oreille,  du  Larynx,  etc.,  March,  1904)  a  number  of 
instances  of  epitheliomas  of  the  tongue,  pharynx,  larynx,  and  other 
regions  very  much  benefited  by  applications  of  adrenalin,  1:1000. 
Hemorrhages  seemed  very  easily  arrested,  and  the  patients  improved 
very  much  for  the  time  being.  Attempts  to  hasten  matters  by 
injections  of  the  solution  were  injurious,  and  led  to  the  development 
of  new  vegetations. 


Removal  of  Pin  from  the  Lung  through  the  Natural  Passages. — Dr. 

E.  Fletcher  Ingals  reports  (Journal  of  the  American  Medical  Asso- 
ciation, April  30,  1904)  a  case  in  which,  with  the  aid  of  a  Killian 
bronchoscope  and  tube  forceps,  he  was  able  to  remove  from  one  of  the 
divisions  of  the  right  bronchus,  where  it  had  been  detected  by  radiog- 
raphy the  day  previous,  a  large  glass-headed  pin  which  had  been 
inhaled  into  the  windpipe  of  a  young  woman  nearly  a  year  before. 
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The  Tuberculous  Nature  of  Angiokeratoma. — Pautrier  (Archiv 
fur  Dermatologie  und  Syphilis,  Band  Ixix.,  Heft  1  and  2)  believes  that 
angiokeratoma  should  be  placed  among  the  tuberculous  affections  of 
the  skin,  and  presents  a  number  of  histological  facts  in  support  of  this 
view  of  its  etiology.  The  occurrence  of  this  affection  in  those  who 
present  certain  and  well-marked  evidence  of  tuberculous  disease  and 
its  association  with  other  tuberculous  eruptions  are  adduced  as  clinical 
evidence  of  the  great  probability  of  its  tuberculous  character.  After 
referring  to  a  number  of  cases  reported  by  other  observers  in  which 
angiokeratoma  was  associated  with  other  well-defined  tuberculous  affec- 
tions, he  reports  the  case  of  a  young  woman  under  his  own  observation, 
in  whom  angiokeratoma  coexisted  with  typical  lupus  pernio  and  tuber- 
culosis of  the  lungs.  The  father  of  the  patient  had  a  typical  lupus 
erythematosus  of  tne  ears,  and  a  maternal  uncle  and  an  aunt  had  died 
of  tuberculosis  of  the  lungs. 

The  histological  changes  correspond  to  those  found  in  the  tubercu- 
lides, more  especially  to  the  necrotic  tuberculides. 

A  Hyperkeratosic  Exanthem  in  Severe  Gonorrhoea!  Infection. — 
Baermann  {Archiv  fur  Dermatologie  und  Syphilis,  Band  Ixix.,  Heft  3) 
reports  in  detail  2  cases  of  a  rare  eruption  associated  with  severe  general 
gonorrhoeal  infection.  The  eruption  was  a  polymorphous  one  and 
occurred  under  two  forms:  1.  Disseminated  lesions  distributed  over 
the  whole  body.  2.  Aggregated  lesions  upon  the  hands  and  feet,  more 
especially  the  fingers  and  toes.  In  the  disseminated  variety  scaly  lesions 
seated  upon  a  non-inflammatory  base  were  scattered  over  the  entire 
body,  more  particularly  the  extremities,  rarely  upon  the  scalp,  and 
almost  never  upon  the  face.  The  eruption  was  composed  of  scales 
much  like  the  thick  scales  seen  in  psoriasis  complicated  with  a  local 
seborrhoea;  it  was  infrequently  preceded  by  a  vesicular  stage.  Very 
often,  especially  in  the  older  and  larger  lesions,  the  scales  were  lamel- 
lated  like  the  shell  of  an  oyster,  and  occasionally  they  formed  cone-like 
structures.  The  color  was  a  dirty-yellow,  the  lesions  showed  a  certain 
translucency,  and  they  sometimes  looked  as  if  varnished.  The  scales 
were  strongly  adherent,  and  when  forcibly  removed,  showed  a  dry  or 
moist,  red,  papillomatous  base.  The  form  localized  upon  the  hands 
and  feet  was  much  more  common  than  the  disseminated  form,  and  pre- 
sented quite  a  different  picture.  Occasionally  a  few  small  lesions  like 
those  already  described  were  found  upon  the  hands  and  feet  surrounded 
by  a  callus-like  thickening.     More  commonly  the  horny  layer  of  the 
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palms  and  soles  was  thickened  diffusely,  was  of  a  dirty,  yellowish-brown 
color,  and  was  marked,  more  especially  on  the  borders,  by  deep  furrows. 
Upon  such  a  base  were  situated  discrete  or  confluent,  moderately  smooth 
or  deeply  fissured,  cone-like  prominences.  Points  of  pressure  upon  the 
palms  and  soles  were  especially  affected,  as  well  as  the  nails  and  the 
nail-folds,  particularly  of  the  toes,  the  nails  becoming  opaque  and 
brittle.  The  nails  in  some  instances  were  lost  completely,  the  nail-bed 
being  covered  only  with  a  thin,  oozing  layer  of  epidermis.  Oftentimes 
these  lesions  occurred  in  plaques  upon  the  lower  extremities,  especially 
on  surfaces  exposed  to  friction  or  in  contact.  Those  extremities  were 
most  affected  in  which,  owing  to  disease  of  the  joints,  a  considerable 
degree  of  muscular  atrophy  had  taken  place.  The  microscopic  changes 
consisted  of  a  moderate  dilatation  of  the  cutaneous  vessels,  which  were 
surrounded  by  an  abundant  infiltration  of  leukocytes.  In  the  deeper 
layers  of  the  epithelium  were  numerous  migratory  cells,  and  the  papillse 
showed  proliferation.  The  horny  deposits  consisted  of  incompletely 
cornified,  parakeratotic  cells  with  still  demonstrable  nuclei.  Foci  of 
softening  were  present  in  the  horny  cones  and  in  the  thicker  scales. 
Gonococci  were  never  found  in  the  eruption. 

'  Pityriasis  Rosea. — Harvey  P.  Towle  {Journal  of  Cutaneous  Dis- 
eases, April,  1904)  considers  this  disease  in  the  light  of  reported  cases 
and  his  own  experience,  and  concludes,  from  an  analysis  of  a  series  of 
202  cases,  that  the  disease  occurs  in  two  forms,  the  macular  and  the 
circinate,  with  about  equal  frequency.  It  occurs  most  often  on  the 
trunk  and  the  upper  parts  of  the  extremities,  but  occasionally  is  con- 
fined to  one  part.  It  is  most  common  in  the  autumn,  and  is  met  with 
more  often  in  women  than  in  men.  It  may  occur  at  any  age,  although 
most  frequent  between  twenty  and  thirty  years.  As  a  rule,  there  are  no 
prodromata  or  accompanying  disturbance  of  the  general  health.  Itching 
may  or  may  not  be  present.  Histologically,  the  chief  changes  are  in  the 
cutis. 


Acne  Rosacea  and  Its  Treatment. — A.  D.  Mewborn  (Journal  of 
Cutaneous  Diseases,  April,  1904,  p.  192)  calls  attention  to  the  value  of  the 
so-called  scaling  treatment  by  such  remedies  as  a  solution  of  resorcin, 
10;  sulphur,  10,  and  tincture  of  soft  soap,  40,  used  for  three  successive 
nights  during  each  week.  A  case  is  given  in  which  the  use  of  the  high- 
frequency  current  and  the  Roentgen  ray  alone,  used  for  several  months, 
had  failed,  but  was  cured  by  opening  the  pustules  with  a  lancet  and 
using  the  scaling  treatment  referred  to.  He  thinks  the  Roentgen  rays 
should  not  be  employed  until  the  milder  forms  of  treatment  have  failed. 

Treatment  of  Ringworm  with  Chrysarobin. — Hobara  {Jour,  des 
mal.  Cut.  et  Syph.,  August,  1903)  recommends  a  solution  of  equal  parts 
of  glycerin  and  chloroform  containing  from  5  to  10  per  cent,  of  chrysa- 
robin,  to  be  applied  daily  after  shaving  of  the  scalp,  continued  until 
(edema  and  slight  erythema  are  produced.  Four  or  five  months  are 
required  to  effect  a  cure. 

Pityriasis  Rubra  (Hebra). — Tschlenow  {Arch,  fiir  Derm,  und  Syph., 
Band  Ixiv.  Heft  1)  considers  the  following  as  the  more  important  pathog- 
nomonic symptoms  of  this  rare  disease.   Loosening  of  the  corneous  layer 
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in  the  form  of  small  lamella  and  the  presence  of  nucleated  cells,  more 
or  less  disappearance  of  the  corneous  layer,  thickening  of  the  mucous 
layer,  followed  by  thinning  of  the  same,  disappearance  of  pigment  in  the 
basal  stratum,  augmentation  of  the  connective  tissue,  bloodvessel 
changes,  and  atrophy  of  the  skin.  He  distinguishes  clearly  between 
this  disease  and  dermatitis  exfoliativa.  He  deplores  as  unscientific 
Brocq's  group  of  pityriasis  rubra  and  Besnier's  erythrodermies 
exfoliantes. 


The  Action  of  Formalin  upon  the  Fungus  of  Favus. — Bogrow  and 
ScHARKEWiTSCH-ScHARSCHiNSKY  (Dermatologifiche  Zeifschrijt,  Band 
xi.,  Heft  5),  as  the  result  of  experimental  investigations  with  formalin 
in  favus.  conclude  as  follows:  The  5  per  cent,  watery  solution  of  for- 
malin kills  the  achorion,  cultivated  from  epilated  hairs  after  the  method 
of  Plaut,  in  twenty  minutes,  and  may  act  still  more  rapidly.  An  in- 
crease in  mechanical  hindrances,  such  as  particles  of  the  nutrient  media 
clinging  to  the  culture  or  thickness  of  the  mycelium,  may  completely 
annul  the  action  of  watery  solutions.  Those  parts  of  the  hair  which 
are  in  the  skin  are  inaccessible  to  solutions  of  formalin  in  water,  prob- 
ably on  account  of  the  fat  in  the  hair.  The  employment  of  formalin 
solutions  does  not  facilitate  the  treatment  of  favus.  As  to  the  effect  of 
spirituous  solutions  and  formalin  vapor  upon  the  achorion,  further 
observations  are  desirable. 
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Ankylostomiasis  (Uncinariasis)  not  Essentially  a  Miners'  Disease. — 
But  a  few  years  ago  ankylostomiasis  was  regarded  as  a  parasitic  disease 
peculiar  to  certain  localities  and  associated  especially  with  coal-mining 
and  other  occupations  carried  on  underground,  and  the  vehicle  of  infec- 
tion was  thought  to  be  polluted  water.  In  1902  Dr.  Charles  Wardell 
Stiles  {Public  Health  Reports,  October  24,  1902)  discovered  that  in 
some  parts  of  the  South  it  is  the  most  common  disease  of  man,  and  that 
the  infection  is  less  severe  and  less  common  in  the  mining  districts  than 
on  the  farms  and  plantations  of  the  sand  district.  Harris  (American 
Medicine,  November  15,  1902)  and  other  Southern  observers  confirmed 
the  conclusions  of  Stiles,  by  whom,  also,  it  was  pointed  out  that  the 
dissemination  of  the  parasite  is  not  due  to  polluted  water,  but  to  polluted 
soil;  and  Baker  (British  Medical  Journal,  March  28,  1903)  asserted 
that  the  embryos  cannot  live  in  water.  Now,  the  disease  has  been 
found  to  exist  in  many  districts  of  Europe  where  it  never  before  was 
suspected,  and  it  would  appear  that  it  is  very  widely  disseminated  and 
has  been  for  a  long  time.  With  regard  to  its  being  in  Europe  essentially 
a  miners'  disease,  the  observations  of  the  Drs.  Iberer  (Milnchener 
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medidnisehe  Wochenschrift,  1903,  No.  23,  p.  992)  are  of  interest,  since 
they  are  in  full  accord  with  the  findings  of  American  investigators.  They 
are  of  the  opinion  that  sunUght  not  only  is  not  harmful,  but  distinctly 
favorable  to  the  development  of  the  larvae.  On  the  other  hand,  water 
at  44°  F.  to  61°  F.  kills  the  eggs,  embryos,  and  larvae.  They  have  had 
occasion  to  examine  large  numbers  of  peasant  lads  who  have  never 
worked  in  the  mines  and  yet  have  yielded,  in  very  many  instances,  large 
numbers  of  the  parasites.  Hence  they  conclude  that  the  disease  is 
endemic  on  the  farms.  Even  when  the  parasites  were  found  in  great 
numbers  the  subjects  were  often  neither  poor  in  blood  nor  otherwise 
ailing.  Many  of  the  lads  who  went  away  for  their  three  years'  military 
duty  returned,  at  the  expiration  of  their  terms  of  service,  still  infested, 
but  with  no  history  of  having  suffered  in  any  way  in  consequence.  Of 
the  miners  examined,  no  less  than  94  per  cent,  were  found  to  be  infested, 
but  not  more  than  one  in  four  was  ever  incapacitated,  even  temporarily. 

Meat  Poisoning  and  Paratyphoid. — An  outbreak  of  meat  poisoning 
in  Diisseldorf,  in  which  fifty-seven  persons  fell  sick  during  a  period  of  six 
days  after  eating  chopped  horsemeat,  has  led  to  interesting  investigations 
concerning  the  bacteria  that  have  been  demonstrated  as  the  exciting 
causes  of  this  and  other  outbreaks  of  the  past.  In  this  outbreak  one 
of  the  victims  ate  the  meat  in  the  form  of  boiled  sausage,  three  ate  it 
stewed,  and  the  rest  ate  it  raw.  The  meat  was  unobjectionable  as  to 
taste,  odor,  and  appearance;  it  was  derived  from  different  animals,  but 
was  all  from  one  shop.  It  is  an  interesting  fact  that  the  butcher  who 
minced  and  sold  the  meat  bought  part  of  it,  a  hindquarter,  of  another 
butcher,  who  sold  the  other  three  quarters  to  customers  not  one  of 
whom  was  made  sick.  In  the  great  majority  of  those  who  were  attacked, 
the  symptoms  were  vomiting,  diarrhoea,  and  vertigo ;  thirty-one  were  sick 
enough  to  need  a  physician,  not  a  few  were  incapacitated  for  a  long 
time,  and  .one,  a  boy  of  nine  years,  died.  From  the  spleen  of  this 
victim  a  short  bacillus  was  isolated  that  proved  to  be  very  virulent  for 
mice  and  guinea-pigs,  less  so  for  rats  and  rabbits,  and  not  at  all  for 
dogs  and  cats.  Boiled  cultures  were  not  pathogenic  for  guinea-pigs 
and  rats,  but  were  for  mice.  This  organism  has  been  studied  carefully 
by  Dr.  H.  Trautmann  {Zeitschrift  filr  Hygiene  und  Infectionskrank- 
heiten,  xlv.,  p.  139)  and  compared  with  B.  friedebergensis  (Gaffky 
and  Paak),  B.  enteritidis  (Gartner),  B.  hreslaviensis  (Kaensche),  B. 
morsulensis  (van  Ermengern),  and  the  bacteria  of  other  outbreaks  of 
meat  poisoning  investigated  by  Fischer,  Abel,  Gunther  and  others ;  also 
with  Basenau's  B.  bovis  morbificans,  Brion-Kayser's  paratyphoid  bacillus 
of  type  A.  and  Schottmiiller's,  Hiinerman's,  and  Conradi,  Drigalski 
and  Jtirgens'  paratyphoid  bacilli  of  type  B.  He  comes  to  the  con- 
clusion that  these  organisms,  while  presenting  slight  differences  in  form, 
size,  staining  properties,  motility,  and  growth  on  culture  media,  show 
no  fundamental  difference  and  are  merely  variations  of  one  and  the 
same  organism.  In  a  second  communication  (Ibid.,  xlvi.,  p.  68)  he  cites 
certain  variations  in  the  kind  and  severity  of  symptoms  and  in  the  order 
of  their  appearance  are  dependent  upon  these  slight  variations  in  the 
bacterial  races  and  upon  the  degree  of  virulence  and  individual  suscep- 
tibility. In  meat  poisoning  the  initial  disease  is  an  animal  disease,  and 
when  the  animal  is  killed  on  account  of  sickness  and  the  meat  is  sold 
as  food  for  man,  containing  the  pathogenic  organisms  and  their  poison- 
ous products,  it  may  cause  after  some  hours,  or  more  commonly  some 
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days,  a  train  of  symptoms  of  varying  severity.  It  may  result  in  violent 
gastroenteric  symptoms  with  consequent  expulsion  of  the  offending 
material,  or  absorption  of  the  poison  may  occur  and  produce  general 
systemic  disturbance,  the  severity  of  which  varies  according  to  dose 
and  individual  peculiarity.  In  the  lesser  cases  we  may  observe,  in 
addition  to  vomiting  and  diarrhoea,  abdominal  pain,  headache,  back- 
ache, dizziness,  general  malaise,  skin  eruptions,  and  the  like;  in  the 
more  severe  cases,  unconsciousness,  delirium,  and  the  choleraic  con- 
dition. Many  cases  of  meat  poisoning  can  hardly  be  distinguished 
from  paratyphoid,  and  severe  cases  are  sometimes  difficult  to  distinguish 
from  real  typhoid.  Indeed,  many  outbreaks  of  meat  poisoning  have 
been  diagnosed  incorrectly  as  typhoid.  Trautmann  believes  that  the 
typical  meat  poisoning  is  a  most  acute,  and  the  paratyphoid  condition' 
is  more  a  subacute,  manifestation  of  an  etiologically  similar  disturbance. 
Since  the  urine  and  feces  of  the  sick  animals  and  of  paratyphoid  subjects 
can  reach  water  supplies  equally  well  with  typhoid  excreta,  the  mode 
of  infection  and  spread  may  be  similar. 

Investigation  of  the  Diisseldorf  outbreak  showed  among  other  things 
the  following  interesting  facts:  The  premises  of  the  butcher  who  sold 
the  meat,  and  his  tools,  including  the  hashing  machine,  were  in  a  con- 
dition of  great  uncleanliness.  The  hindquarter  which  he  obtained 
elsewhere  made  people  ill,  although  the  rest  of  the  careass  caused  no 
trouble;  this  hindquarter  was  not  mixed  with  other  meat,  and  it  was 
probably  infected  by  the  dirty  implements. 

Fleas  and  Plague. — Discussing  a  criticism  of  a  report  of  an  outbreak 
of  plague  that  in  respect  to  transmission  by  fleas  "the  weakest  link  in 
the  chain  is  in  reality  the  absence  of  any  proof  that  the  rat  flea  is  under 
any  circumstances  so  commonly  parasitic  to  human  beings  as  to  become 
an  etiological  factor  of  any  epidemiological  significance  whatever," 
Dr.  J.  S.  C.  Elkington,  of  Hobart,  Tasmania  (Public  Health,  July, 
1904,  p.  645),  points  out  that  the  very  marked  differences  in  structure 
and  habits  shown  by  the  different  species  and  genera  of  fleas  that  infest 
rats  make  it  as  unscientific  to  speak  of  the  rat  flea  without  qualification 
in  connection  with  plague  as  to  speak  of  the  mosquito  in  general  as  the 
conveyor  of  malaria.  In  Bombay  and  in  certain  parts  of  Australia, 
the  most  common  rat  flea  is  a  pulex  that  closely  resembles  that  which 
infests  man,  while  in  England  it  is  one  of  another  genus  (Ceratophyllus) 
and  differs  widely  from  the  two  above  mentioned.  The  rat  flea  of 
New  South  Wales,  Victoria,  and  West  Australia  resembles  closely  the 
Pulex  pallidus  of  Bombay,  but  the  common  rat  flea  of  Tasmania  and 
New  Zealand  differs  widely  from  either,  as  does  that  of  England.  The 
rat  flea  (pulex)  of  Bombay  and  Victoria  will  under  certain  conditions 
feed  vigorously  on  man,  but  the  Ceratophyllus  and  Typhlopsilla  genera 
can  be  induced  to  do  so  only  with  great  difficulty,  if  at  all,  and  to  this 
fact  may  be  due  (ralli-Valerio's  negative  results.  The  flea  that  infests 
man  may  be  starved  into  feeding  also  on  rats.  Having  in  mind  the 
following  facts,  it  appears  that  the  flea  cannot  be  dismissed  offhand  as 
an  innocent  agent  in  connection  with  plague:  1.  Fleas  of  certain 
species  may  carry  virulent  plague  bacilli  several  days,  and  the  bacilli 
can  multiply  without  harming  the  insect.  2.  The  common  rat  flea  of 
certain  localities  wherein  rat  plague  is  associated  habitually  with  human 
plague  is  a  pulex  closely  resembling  the  Pulex  irritans  of  man,  while 
that  of  certain  other  localities  wherein  rat  plague  is  not  so  associated 
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belongs  to  another  genus  or  other  genera,  differing  widely  in  structure 
and  apparently  also  in  habits.  3.  The  inoculation  of  blood  containing 
plague  bacilli  or  of  the  bacilli  separated  from  the  blood  of  either  rat 
or  man  will  produce  plague  in  man.  4.  The  rat  pulices  of  Bombay 
and  of  certain  parts  of  Australia,  at  least,  will  feed  on  man  when 
hungry,  and  the  Pulex  irritans  will  similarly  feed  on  rats.  5.  The 
plague  bacillus  probably  exists  in  the  blood  of  every  fatal  human  case 
at  some  time  and  certainly  does  so  in  great  numbers  in  the  septiciemic 
form  of  the  disease.  It  also  exists  in  great  numbers,  as  a  rule,  in  the 
blood  of  plague-stricken  rats. 

The  Possibility  of  Tubercular  Infection  through  Books  from  Public 
and  Circulating  Libraries. — The  report  that  a  number  of  clerks  in  a 
public  office  in  this  country  had  become  tuberculous  through  handling 
books  that  had  been  infected  by  another  who  had  had  the  habit  of 
wetting  his  fingers  with  saliva  when  turning  the  leaves  suggested  to 
Dr.  I.  MiTULESCU  (Zeitschrift  fiir  Hygiene  und  Infectionskrankheiten, 
xliv.,  p.  397)  an  examination  of  popular  library  books,  which,  passing 
from  hand  to  hand,  must  become  exposed  to  infection  from  tuberculous 
readers.  Thirty-seven  books  and  periodicals,  chiefly  novels  and  stories, 
from  three  to  six  years  old  and  all  very  dirty,  especially  on  the  edges 
and  corners,  constituted  the  first  lot  examined.  The  results  of  animal 
experimentation  conducted  on  the  usual  lines  demonstrated  the 
presence  of  virulent  tubercle  bacilli  in  more  than  a  third  of  the  books; 
but  the  development  of  the  disease  w^as  very  slow  and  the  amount  of 
general  infection  was  small,  which  facts  suggest  only  moderate  virulence 
and  limited  numbers  of  bacilli.  A  second  lot  of  60  books,  including 
20  that  had  been  two  years  in  use,  20  one  year,  and  20  six  months 
failed  to  yield  any  tubercle  bacilli.  Of  the  120  guinea-pigs  employed, 
31  died  of  various  acute  infections,  but  the  remaining  89  after  being 
kept  from  three  and  a  half  to  four  months  were  killed  and  examined, 
but  showed  no  evidence  of  tubercular  infection.  The  books  of  the 
first  lot  that  gave  positive  results  were  old  and  dirty;  the  leaves  of  some 
of  them  stuck  together.  The  other  books  were  comparatively  clean, 
having  been  mucii  less  long  in  service.  The  difference  in  infectivity 
(for  both  lots  had  doubtless  been  handled  by  consumptives)  probably 
resides  in  the  fact  that  tubercle  bacilli  will  live  longer  in  the  moist  dirt 
of  old  books  than  on  the  fresh,  clean  surface  of  new  ones,  on  which 
the  sputum  is  more  easily  and  completely  dried.  It  is  not  to  be  assumed, 
however,  that  comparatively  new  books  may  not  convey  infection,  for 
they  may  be  read  by  many  and  pass  quickly  from  one  to  another;  but 
the  danger  is  greater  with  old  books  well  encrusted  with  the  protective 
dirt.  The  public  should  be  taught  not  to  wet  the  leaves  of  books 
while  reading,  and  one  should  always  wash  the  hands  carefully  after 
contact  with  books  whose  history  is  not  known. 

Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form  will,  if  desired,  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

.\11  communications  should  be  addressed  to — 

Dr.  Francis  R.  Packard,  1831  Chestnut  Street,  Philadelphia,  U.  S.  A. 
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A  CASE  OF  DISLOCATION  OF  THE  ATLAS, 

SHOWxN    BY    A    SKIAGRAM,   CAUSING    PARALYSIS   OF   THE   LEFT  ARM   AND 
THE    SYRINGOMYELIC   DISSOCIATION    SYMPTOM   ON 
,     THE    OPPOSITE    SIDE. 

By  James  Hendrie  Lloyd,  A.M.,  M.D., 

OF    PHILADELPHIA. 

Some  years  ago  I  })ut  on  record  two  cases  of  trauma  of  the  cer- 
vical region  of  the  spinal  cord  simiilating  syringomyeUa.^  These 
cases  were  ilhistrated  with  photogra])hs,  and  eventually  post- 
mortem findings  were  reported  in  both  of  them.  By  a  coincidence 
each  of  these  patients  had  sustained  two  severe  accidents  quite  dis- 
similar in  type,  and  these  accidents  had  resulted  in  fracture  and 
dislocation  of  some  of  the  cervical  vertebrte,  with  marked  deformity 
of  the  neck.  Both  cases  had  been  of  a  goodly  number  of  years' 
duration. 

The  fact  of  special  interest  in  those  two  cases  was  the  close  simi- 
larity which  they  presented  to  the  now  well-known  and  classical 
picture  of  syringomyelia.  Syringomyelia  was  not  quite  so  well 
known  ten  years  ago  as  it  is  now;  and  in  fact,  although  here  in 
Philadelphia  we  had  been  fairly  prompt  in  recognizing  and  record- 
ing some  cases  of  it,  the  disease  was  still  rare  enough  to  be  interesting. 
A  case  of  my  own  in  1893  was  one  of  the  first  published  in  America 
with  full  microscopic  findings.  My  recollection  is  that  the  disease 
was  not  much  talked  of  nor  widely  recognized  in  this  country  before 

'  Traumatic  AflFections  of  the  Cervical  Region  of  the  Spinal  Cord  Simulating  Syringo- 
myelia, Journal  of  Nervous  and  Mental  Disease,  June,  1894,  p.  345.  A  Study  of  the  Lesions 
in  a  Case  of  Trauma  of  the  Cervical  Region  of  the  Spinal  Cord  Simulating  Syringomyelia, 
Brain,  1898,  xxi.  p.  21.  A  Study  of  the  Lesions  in  a  Second  Case  of  Trauma  of  the  Cervical 
Region  of  the  Spinal  Cord  Simulating  Syringomyelia,  Journal  of  Nervous  and  Mental  Disease, 
February,  1900,  p.  65. 
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1892  and  1893,  although  it  was  known  in  a  general  way  from  the 
reports  of  a  few  European  observers,  especially  Ley  den,  but  re- 
garded rather  as  a  pathological  curiosity.  Gowers'  first  edition, 
published  in  1886,  contains  a  fairly  good  anatomical  description, 
but  a  very  inadequate  clinical  account.  In  Bruhl's  monograph  on 
syringomyelia,  printed  in  1890,  there  is  a  noteworthy  scarcity  of 
American  names  in  the  extensive  bibliography,  not  because  of 
French  indifference  to  American  work,  but  because  very  little  Ameri- 
can work  in  this  field  had  been  done.  Van  Gieson,  of  New  York, 
had  published  some  autopsical  findings  in  1889,  and  he  was  probably 
the  first  American  in  the  field  with  a  microscope.  Mere  clinical 
reports  of  a  few  cases  that  may  have  been  syringomyelia  had  been 
made  by  a  few  American  observers,  but  they  had  not  been  confirmed, 
by  autopsy. 

I  mention  these  few  facts  merely  to  show  how  little  had  been  seen 
at  that  time  of  what  I  may  call  the  syringomyelic  syndrome;  cer- 
tainly it  was  a  rare  thing,- if  not  unprecedented,  to  find  this  syndrome 
in  two  cases,  both  of  them  due  to  trauma,  and  neither  of  them  pre- 
senting a  cavity  formation  in  the  cord. 

But  a  further  and  special  point  of  interest  in  those  two  cases  was 
in  the  fact  that  they  both  presented  lesions  which  were  partially 
unilateral,  that  is,  of  a  unilateral  type,  and  this  fact-  led  to  some 
interesting  conclusions  on  the  subject  of  sensory  conduction  in  the 
spinal  cord. 

The  observations,  briefly  stated,  were  as  follows:  The  dissocia- 
tion symptom,  or  rather  the  thermoanaesthesia  and  analgesia, 
were  present  on  the  side  opposite  the  main  lesion,  while  tactile 
anaesthesia,  with  involvement  of  the  motor  tracts,  was  present  on 
the  side  of  the  lesion.  This  was  so  in  both  those  cases.  I  discussed 
at  length,  in  my  reports  of  those  two  cases,  the  grounds  for  supposing 
that  these  symptoms  indicated  that  the  fibres  for  the  heat  and  cold 
senses  and  for  pain,  passing  in  by  the  posterior  roots,  decussate  in 
the  gray  matter  and  pass  upward  in  the  anterolateral  tracts  of  the 
opposite  side,  while  the  fibres  for  simple  touch  pass  up  in  the  poste- 
rior columns  without  decussating.  This  seems  to  be  the  obvious 
explanation  of  the  symptoms.  It  suggests  also  that  our  concep- 
tion of  the  Brown-S6quard  syndrome  will  have  to  be  modified  to 
the  extent  of  recognizing  that  tactile  anaesthesia  and  thermo- 
ansesthesia  and  analgesia  are  not  of  necessity  present  on  the  one 
side,  but  on  opposite  sides.  These  reasons  in  detail  it  is 
hardly  necessary  to  repeat  here;  they  can  be  read  in  the  original 
papers. 

The  case  which  I  have  to  put  on  record  in  this  paper  presents 
some  points  of  marked  resemblance  to  the  other  two,  and  also  one 
or  two  features  that  seem  to  be  quite  unique.  The  man  has  been 
under  my  care  in  the  Methodist  Hospital  for  several  months,  and, 
as  in  the  other  cases,  he  has  suffered  from  not  only  one  but  two 
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very  severe  and  successive  injuries.  I  am  indebted  to  Dr.  Imboden, 
the  resident  physician,  for  clinical  notes. 

J.  W.,  aged  twenty-one  years,  admitted  January  12,  1904.  Born 
in  Philadelphia  and  has  resided  here  during  entire  life.  Uses 
tobacco  in  moderation,  but  alcohol  to  excess. 

Previous  Medical  History.  So  far  as  he  knows  he  never  had  any 
of  the  usual  diseases  of  childhood  except  pertussis. 

PrevioiLS  Surgical  History.  When  thirteen  years  of  age  he 
bruised  the  left  leg  below  the  knee  while  riding  a  bicycle,  and 
this  accident  required  the  removal  of  some  necrotic  bone  in  this 
region.  On  the  16th  of  September,  1903,  he  had  been  drinking 
quite  heavily  in  the  morning,  and  while  driving  on  a  cart  he  fell  off 
during  an  attempt  to  check  the  horse,  which  had  become  somewhat 
unmanageable.  He  struck  on  his  left  shoulder,  the  cart-wheel  pass- 
ing over  the  back  of  his  neck.  He  was  unconscious  for  an  indeter- 
minate period,  being  brought  into  the  surgical  dispensary  of  the 
Methodist  Hospital,  and  a  fracture  of  the  jaw  was  diagnosed,  but 
no  spinal  injury  was  recognized.  He  was  sent  to  the  surgical  ward 
and  remained  there  twelve  days,  and  after  his  discharge  he  con- 
tinued to  come  to  the  dispensary  and  was  treated  for  an  abscess 
of  the  jaw,  presumably  a  result  of  infection  through  the  mouth 
incident  to  or  as  a  result  of  the  fracture  of  the  jaw.  During  all  this 
time  he  was  unable  to  turn  the  head  without  at  the  same  time  rota- 
ting the  shoulders,  and  there  can  be  little  doubt  that  his  spine  had 
been  injured  in  this  first  accident. 

On  January  12,  1904,  about  four  months  after  the  first  accident, 
while  the  man  was  walking  on  a  slippery  sidewalk,  both  feet  slid 
from  under  him  and  he  fell  on  the  left  shoulder,  striking  the  back 
of  his  head  on  the  sidewalk  with  great  force.  This  rendered  him 
unconscious  for  about  five  minutes,  and  when  he  regained  con- 
sciousness he  was  unable  to  move  any  of  his  limbs.  This  inability 
(motor)  lasted  for  about  half  an  hour,  after  which  he  slowly  gained 
power,  first  in  the  legs  and  then  in  the  right  arm,  but  none  returned 
in  the  left  arm.  As  the  man  was  unable  to  stand,  the  patrol  was 
sent  for  and  he  was  brought  to  the  dispensary,  where  it  was  found 
that  when  he  attempted  to  stand  he  would  totter  and  fall  if  some 
one  did  not  catch  him.  The  patient  stated  that  when  he  was  trying 
to  stand  his  back  felt  like  a  ])iece  of  paper,  and  it  seemed  to  him 
that  his  spine  was  "wahhling  about."  A  rough  test  showed  tactile 
sensation  to  be  intact  in  all  limbs,  but  practically  no  motor  ability 
in  the  left  arm.  After  remaining  in  the  surgical  ward  for  a  short 
period,  the  patient  was  transferred  to  my  care  in  the  medical  ward. 
His  condition  was  as  follows: 

The  patient  had  a  marked  deformity  in  the  neck.  The  head  was 
twisted  to  one  side  and  slightly  rotated,  and  the  deformity  was  most 
prominent  on  the  left  side.  With  a  finger  in  the  pharynx  the  de- 
formity could  also  be  felt  as  a  projecting  mass  on  the  posterior  wall 
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of  that  cavity.     The  head  was  held  in  a  very  rigid  and  unnatural 
position,  but  there  was  no  complaint  of  pain. 

Motor  Sympioms.  The  patient  was  paralyzed  in  the  left  upper 
extremity.  He  could  not  move  the  left  arm  at  all,  but  he  could  flex 
and  extend  the  forearm  at  the  elbow.  He  could  neither  pronate 
nor  supinate  the  forearm.  He  could  flex  and  extend  the  thumb 
and  index  finger,  but  could  not  flex  the  middle,  ring,  or  little  finger; 
neither  could  he  separate  the  fingers.  The  electric  reaction  in 
the  affected  muscles  was  not  significant  except  in  the  deltoid  and 


Fig.  1. 


Thermoanaesthesia  and  analgesia  on  the  side  opposite  the  paralysis  of  motion. 


pectoralis,  in  which  the  faradic  contractility  was  slightly  diminished. 
There  was  no  atrophy  of  the  muscles,  nor  fibrillation.  There  was 
no  paralysis  in  the  left  leg,  a  fact  which  is  important,  nor  in  the 
right  arm  or  leg.  There  was  no  paralysis  of  the  bladder  or  rectum. 
There,  was  no  involvement  of  the  spinal  accessory  nerve,  nor  of  the 
phrenic  nerve,  nor  of  any  muscles  of  respiration.  In  fact,  pressure 
symptoms  were  remarkable  for  their  absence. 

Sensory  Symptoms.    There  was  very  marked  loss  of  thermic  sense 
in  the  right  arhi  and  forearm  (that  is,  on  the  side  opposite  the  motor 
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paralysis).  The  thermic  sense  was  confused  in  the  remaining  parts 
of  the  right  side,  extending  from  the  region  of  the  fourth  cervical 
vertebra.  There  was  also  analgesia  of  the  entire  right  side  from  the 
region  of  the  fourth  cervical  vertebra,  also  more  pronounced  in 
the  arm  and  forearm. 

Above  the  fourth  cervical  vertebra  was  an  area  one  inch  wide, 
which  was  hypera^sthetic;  above  this  zone  sensation  shaded  rapidly 
to  normal. 

There  was  no  tactile  anaesthesia  anywhere,  either  on  the  left  or 
right  side.    All  these  tests  were  made  with  great  care,  and  sugges- 


Fio.  2 


Fir..  3. 


Anaesthesia  in  the  area  of  the  great  occipital 
nerve. 


Case  ot  dislocation  of  the  atlas. 


tion  was  avoided  as  much  as  possible.  The  patient  never  exhibited 
any  of  the  stigmata  of  hysteria,  and  these  sensory  disturbances 
were  not  transferable.  There  remains,  however,  to  note  one  sen- 
sory disturbance  which  may  possibly  be  of  great  significance.  This 
was  a  distinct  area  of  tactile  anaesthesia  in  the  region  of  the  dis- 
tribution of  the  great  occipital  nerve  of  the  left  side.  The  great 
occipital  nerve  comes  off  from  the  second  cervical  nerve,  and  this 
second  cervical  nerve  emerges  from  the  spinal  canal  between  the 
atlas  and  the  axis.  The  involvement  of  this  nerve,  in  view  of 
what  is  shown  by  the  skiagram,  is  significant,  and  is  possibly  the 
most  important  localizing  symptom  in  the  case. 
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The  patient's  sensory  symptoms  improved  during  his  stay 
the  hospital,  and  eventually  almost  disappeared,  but  the  motor 
paralysis  in  the  left  arm  and  forearm  has  persisted,  and  the 
deformity  in  the  cervical  region  is  unchanged. 

The  interpretation  of  the  symptoms  in  this  case  has  not  seemed 
to  me^  altogether  easy. 

The  skiagram,  which  I  exhibit,  shows  that  the  lesion  is  very 
high,  and  in  fact  the  atlas  appears  to  be  displaced.  The  vertebrae 
below  it,  beginning  with  the  axis,  are  in  place,  as  is  shown  quite 


Fig.  4. 


Skiagram  of  dislocation  of  the  atlas. 


clearly  by  the  relative  positions  of  their  spinous  processes  and  by  the 
distinctness  of  the  intervertebral  spaces.  I  have  therefore  taken  the 
liberty  of  calling  it  a  case  of  dislocation  of  the  atlas,  although  I  am  fully 
aware  that  this  is  usually  considered  to  be  promptly  fatal.  Certainly 
it  is  difficult  to  conceive  how  the  atlas  can  be  dislocated  and  imme- 
diate pressure  not  occur  on  vital  regions  of  the  cord.  But  I  call 
particular  attention  to  the  fact  that  displaced  vertebrae  can  be  felt 
in  the  pharynx,  although  by  mere  digital  examination  it  is  of  course 
not  possible  to  say  what  vertebra  or  vertebrae  this  may  be.     But 
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it  must  necessarily  be  high  in  the  neck,  for  only  the  first  four,  pos- 
sibly five,  cervical  vertebrae  can  be  reached  by  a  finger  in  the  pharynx. 
A  symptom  of  especial  localizing  value  is  the  anaesthesia  in  the  dis- 
tribution of  the  great  occipital  nerve.  This  clearly  indicates  a  high 
lesion,  for  the  great  occipital  nerves  are  branches  of  the  second  pair 
of  cervical  nerves,  and  these  pass  out  between  the  atlas  and  the  axis. 
The  motor  paralysis  of  the  left  arm  alone  is  extremely  difficult 
to  account  for.  The  brachial  plexus  passes  off  far  below  the  appar- 
ent level  of  the  lesion,  and  the  fact  that  the  leg  is  not  involved  shows 


Fig.  5. 


Diagram  showing  the  tilting  forward  of  the  head  in  front  of  and  slightly  oflfof  the  vertebral 
column.  The  drawing  is  nece&sarily  diagrammatic  in  the  region  of  the  atlas,  as  the  details  do 
not  appear  clearly  in  the  skiagram. 

that  the  arm  paralysis  is  not  due  to  pressure  on  the  lateral  tract. 
Again,  the  arm  paralysis  is  of  the  peripheral  type,  as  would  be 
due  to  a  lesion  of  the  anterior  nerve  roots,  for  there  is  some  muscular 
atrophy  with  faradic  changes. 

The  sensory  symptoms  seem  to  indicate  a  very  localized  pressure 
on  the  anterolateral  region;  that  the  posterior  columns  are  not 
involved  is  shown  by  the  absence  of  tactile  anaesthesia. 

Dr.  Walton,  of  Boston,  has  recently  reported  several  cases  of 
dislocation  of  the  cervical  vertebrae,  and  has  very  clearly  pointed 
out  their  mechanism.    A  displacement  of  the  articular  surfaces  of 
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two  adjoining  vertebrae,  with  only  a  slight  forward  dislocation  of 
the  bone  on  one  side,  can  cause  such  a  deformity  as  this  patient  has 
without  much  if  any  pressure  on  the  cord.  Such  dislocations  have 
been  successfully  reduced,  and  have  even  reduced  themselves  spon- 
taneously during  sleep  or  during  ether  anaesthesia.  But  in  case  of 
the  atlas  we  have  to  reckon  with  the  odontoid  process  of  the  axis. 
The  query  arises,  Could  this  odontoid  process  be  fractured  and  allow 
the  atlas  to  slip?  Finally,  Can  there  be  two  lesions,  one  of  the  atlas 
and  one  lower  in  the  spine  involving  the  anterior  roots,  that  go  to 


Fig.  6. 


Skiagram  of  normal  skull  and  spinal  column. 

form  the  brachial  plexus?  The  fact  that  a  dislocation  of  the  atlas 
may  occur,  and  the  patient  continue  to  live  for  weeks  and  even  years, 
is  proven  by  several  well-authenticated  cases.  The  following  refer- 
ences are  to  some  of  these  cases. 

Handyside^  described  a  case  of  sponianeous  dislocation  of  the 
-processus  dentatus,  with  ankylosis  of  the  upper  part  of  the  spine, 
and  unattended  with  any  symptom  of  paralysis.  This  case  came 
on  during  a  severe  attack  of  rheumatic  fever,  and  its  causation  was 
obscure.     There  was  no  caries.     This  man  lived  ten  years  and 


1  Edinburgh  Medical  Journal,  1840,  vol.  Uil.  p.  876. 
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worked  at  his  forge.  He  died  very  suddenly  with  asphyxia.  At 
the  autopsy  the  right  inferior  articular  surface  of  the  atlas  was 
found  dislocated  downward  and  forward  over  the  corresponding 
articular  surface  of  the  axis,  and  ankylosed.  There  was  also  anky- 
losis of  the  occipital  bone  to  the  atlas.  The  spinal  canal  was  reduced 
to  a  space  measuring  two  lines  in  some  diameters,  and  the  lower 
part  of  the  medulla  oblongata  was  compressed. 

Stanley^  reported   a  case  of  long-standing  ankylosis  of  the  five 
superior  cervical  vertebrae,  with  dislocation  of  the  atlas.    The  clinical 


Fig.  7. 


Diagram  of  the  normal  skull  and  spinal  column  in  place. 

history  is  obscure,  but  the  patient  was  a  sailor,  who  continued  at 
his  work.  He  died  as  the  result  of  an  accident,  and  the  autopsy 
was  carefully  reported. 

Debenham  and  Hutchinson^  reported  a  most  important  case  of  a 
man  who  dislocated  the  atlas  and  sustained  a  fracture  of  the  odon- 
toid process  of  the  axis,  and  yet  lived  two  years.  The  diagnosis 
was  confirmed  by  autopsy.  The  atlas  with  the  included  odontoid 
process  was  dislocated  half  an  inch  forward  and  a  little  to  the  left 


'  Edinburgh  Medical  Journal,  1839,  vol.  11.  p.  568. 

-'  Report  of  London  Hospital,  1867, 1868,  vol.  iv.  p.  210. 
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side.  The  odontoid  process  had  been  broken  through  the  base, 
and  was  ankylosed  to  the  atlas  and  to  the  front  of  the  axis  in  its  new 
position.  The  lower  articular  parts  of  the  atlas,  pushed  forward 
and  downward,  were  ankylosed  to  the  front  surfaces  of  the  axis, 
and  the  axis  and  third  vertebra  were  also  ankylosed.  The  displace- 
ment of  the  atlas  forward  was  such  that  its  posterior  arch  crossed 
the  spinal  canal  and  left  the  greater  part  of  the  canal  behind  it. 
The  portion  of  the  canal  in  front  and  through  which  the  cord  passed 
did  not  admit  the  tip  of  a  child's  little  finger.  It  measured  the  third 
of  an  inch  from  behind  forward  and  three-quarters  of  an  inch  from 
side  to  side.  The  cord  must  have  been  much  compressed.  This 
patient  was  eventually  paralyzed  in  motion  and  sensation,  but 
only  gradually  so.  The  clinical  report  was  very  inadequate.  It  is 
likely  that  the  displacement,  after  the  original  injury,  did  not  take 
place  all  at  once,  but  by  degrees,  thus  leaving  the  cord  to  adjust 
itself  to  the  pressure. 

Wyman^  had  a  specimen  from  a  dissecting-room  subject  of  whose 
history  nothing  was  known.  It  was  a  case  of  fracture  and  disloca- 
tion of  the  anterior  fragment  of  the  axis,  with  ankylosis  of  the  axis 
and  third  and  fourth  vertebrae.     Evidently  of  long  standing. 

Stimson,^  quoting  Gurlt,  recognizes  that  fracture  of  the  atlas  is 
not  necessarily  fatal,  for  in  Gurlt's  eleven  cases  immediate  death 
occurred  in  only  two  cases,  and  in  only  two  others  did  death  occur 
within  an  hour.    One  case  survived  thirteen  days. 

As  to  dislocation,  falling  of  the  head  forward  is  a  symptom. 
Coste's  patient  lived  more  than  five  months,  and  yet  the  spinal 
canal  was  reduced  to  a  slit  5  mm.  wide  on  the  left  and  2  mm.  on  the 
right.  (Coste's  case  is  reported  in  the  Journal  de  Bordeaux,  August, 
1852;  not  attainable.) 

Stimson  speaks  of  a  "  bilateral  dislocation  in  opposite  directions," 
in  which  one  articular  surface  is  displaced  forward  and  the  opposite 
backward.  This  displacement  can  exist  without  causing  com- 
pression, although  in  S^dillot's  case,^  which  is  cited  as  an  example, 
the  patient  died  in  seven  weeks  with  symptoms  of  compression. 

Phillips  reports  a  case*  in  which  the  posterior  arch  of  the  atlas 
was  broken  off  and  remained  in  place,  while  the  anterior  portion, 
carrying  with  it  the  fractured  odontoid  process,  was  displaced  so 
that  it  lay  entirely  in  front  of  and  became  united  with  the  body  of 
the  axis.     The  patient  survived  forty-seven  weeks. 

In  Dubreuil's  case  the  patient  lived  until  the  seventh  day;  in 
Gibson's  case  until  the  seventh  day.  Stimson  calls  attention  to  the 
falling  forward  of  the  chin  on  the  chest,  and  to  prominence  in  the 
pharynx,  and  deformity  at  the  back  of  the  neck. 

Scudder^  says  that  by  palpation  through  the  mouth  the  bodies 

1  Boston  Medical  and  Surgical  Journal,  1862,  vol.  Ixv.  p.  333. 

-  Fractures  and  Dislocations,  1899.  s  Gaz.  med.,  1842,  p.  776. 

*  Med.  Chir.  Trans.,  vol.  xx.  p.  78.  s  Treatment  of  Fractures,  Philadelphia,  1903. 
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of  the  cervical  vertebrae  may  be  felt  as  low  as  the  fifth  cervical  verte- 
bra. He  also  says  that  unilateral  dislocation  is  the  most  common 
form,  one  articular  process  slipping  over  and  in  front  of  the  one 
below.    This  causes  the  head  to  tilt  and  rotate. 

The  above  cases  do  not  by  any  means  exhaust  the  literature  of 
the  subject,  which  is  quite  extensive,  as  may  be  seen  by  reference 
to  the  Index  Catalogue.  Most  of  the  literature,  however,  refers  to 
cases  which  have  been  immediately  or  quickly  fatal,  and  these  of 
course'are  the  most  common.  I  have  thought  it  worth  while  merely 
to  collect  a  few  cases  in  which  the  patients  have  survived  the  acci- 
dent for  a  comparatively  long  time.^  The  opinion  that  a  disloca- 
tion of  the  atlas,  as  a  result  of  accident,  is  necessarily  quickly  fatal, 
is  thus  seen  to  be  erroneous.  No  reference  has  been  made  here  to 
cases  of  caries  of  the  bone,  causing  displacement,  a  quite  well- 
known  instance  of  which  is  related  by  Mr.  Hilton  in  his  treatise 
on  Rest  and  Pain. 


VENEREAL  WARTS. 

THEIR   ETIOLOGY,    PATHOLOGY,   DIAGNOSIS,    AND   TREATMENT. 

By  C.  W.  G.  Rohrer,  B.Sc,  M.D., 

DEMONSTRATOR    OF    PATHOLOGY,    COLLEGE    OF    PHYSICIANS    AND    SURGEONS,    BALTIMORE,    AND 
IN    THE    MEDICAL    DEPARTMENT    OF   THE    UNIVERSITY    OF    WEST   VIRGINIA. 

(From  the  Pathological  Laboratory  of  the  College  of  Physicians  and  Surgeons  and  the 
Genlto-urinary  Clinic  of  Professor  Charles  F.  Bevan.) 

Various  terms  are  in  use  to  designate  this  pathological  con- 
dition. A  tolerable  acquaintanceship  with  them  may  prove  helpful 
to  the  student  of  venereal  diseases.  The  following  serve  as  exam- 
ples: verrucae  venerete;  verrucse  of  the  penis;  excrescences;  warts; 
cutaneous  tumors;  papillomata;  condylomata;  sycomata;  vegeta- 
tions; venereal  vegetations;  papillary  excrescences;  papillary  fibro- 
mas;  acuminate  warts;  multiple  pointed  condylomata;  Feizwarzen 
("fig  warts");  Feuchtwarzen  ("moist  warts"). 

The  origin  of  these  terms  is  not  definitely  known.  However,  it  is 
fair  to  assume  that  the  nature  and  character  of  the  growths,  as  well 
as  their  common  seat,  gave  to  them  "a  local  habitation  and  their 
name." 

Definition.  Moist  or  dry  papillary  overgrowths,  varying  in 
size  and  number,  acuminate  or  flattened,  sessile  or  pedunculated, 
appearing  usually  upon  the  mucocutaneous  surfaces  of  the  male 
and  female  genitalia.     They  are  also  found  upon  the  scrotum,  and 

1  other  references  are:  Shaw,  Med.  Chlr.  Trans.,  vol.  xxxi.  p.  289 ;  Lawrence,  ibid.,  vol.  xiii. 
p.  387. 
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occasionally  around  the  anus.  On  mucous  surfaces  they  are  moist; 
on  skin  surfaces  they  are  dry.  They  are  almost  invariably  multiple, 
and  they  may  be  either  venereal  or  non-venereal. 

Historical  Note.  Venereal  warts  are  not  mentioned  in  the 
genuine  works  of  Hippocrates.  Liston,  as  well  as  Celsus,  describes 
them  minutely.  John  Hunter  believed  them  to  be  syphilitic  in 
origin.  In  Van  Buren  and  Keyes'  first  book — the  pioneer  work 
on  this  subject — venereal  warts  are  given  due  consideration.  In 
the  older  works  on  surgery  they  are  often  described  as  a'  mani- 
festation of  syphilis. 


Fig.  1. 


Large,  multiple  condylomata  acuminata  ("  papillofibromata  ")  of  the  human  penis ;  sessile, 
confluent,  and  completely  filling  the  coronary  sulcus,  forming  a  so-called  "  collarette."  The 
glans  penis  is  free  from  growths,  and  a  large  drop  of  gonorrhoea!  pus  is  seen  oozing  from  the 
meatus.  Even  the  keratinized  acicular  tips  of  the  growths  are  recognizable  and  appear  of  a 
darker  shade  than  the  surrounding  tissues.    (Photograph  by  Dr.  John  S.  Fulton.) 

Occurrence  and  Frequency.  Age  is  no  factor  in  the  pro- 
duction of  venereal  warts.  They  are  frequent  in  children  and  in 
pregnant  women  suffering  from  irritating  discharges — urethral  or 
vaginal.  They  occur  oftenest,  however,  in  young  adults  of  either 
sex,  ranging  in  age  from  fifteen  to  twenty-five  years.  In  the  sub- 
joined lists  the  youngest  is  fifteen,  the  oldest  thirty-eight. 
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In  males,  though  they  are  largely  subpreputial — the  mucous 
surface  of  the  prepuce,  the  coronal  sulcus,  and  sulci  of  the  frenum 
being  their  favorite  seats — they  may  occur  anywhere  on  the  pre- 
putial fold.  Warts  are  also  encountered  on  the  surface  of  the  glans 
and  less  frequently  upon  the  lips  of  the  meatus.  According  to 
\^alentine,  "  they  begin  in  the  sulci  at  either  side  of  the  frenum  and 
in  the  sulcus  behind  the  corona  with  equal  frequency."  As  stated 
above,  they  are  also  found,  though  rarely,  upon  the  scrotum  and 
about  the  anus. 

Fig.  2. 


Human  penis,  showing  multiple  pointed  condylomata,  aggregated  into  large  masses, 
pedunculated  and  springing  from  the  coronary  sulcus,  as  in  Fig.  1.  A  few  isolated  warts 
are  also  seen  scattered  over  the  mucous  lining  of  the  prepuce.  The  surfaces  of  the  tumor- 
masses  have  lost  their  cauliflower-like  appearance  because  of  compression  by  the  foreskin. 
(Photograph  by  Dr.  John  S.  Fulton  and  Mr.  John  Johns.) 


In  the  female  they  originate  at  the  entrance  of  the  vulva,  on  the 
carunculse  myrtiformes,  the  nymphse,  the  fourchette,  at  the  introitus 
vaginae,  at  the  meatus  urinarius,  on  the  skin  of  the  perineum  and 
around  the  anus.  Keyes,  in  his  recent  book,  states  that  "venereal 
warts  are  found  in  greatest  luxuriance  within  and  around  the  vulvae 
of  pregnant  women  affected  with  irritating  discharges — discharges 
not  necessarily  venereal  in  any  sense," 

In  either  sex  they  may  be  situated  in  the  urethra  and  inferior  part 
of  the  rectum.     Oberlander  describes  a  condition  of  papillomatous 
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urethritis.  Like  subpreputial  warts,  these  intraurethral  growths 
vary  greatly  in  size  and  number.  There  may  be  a  few  near  the 
meatus,  or  many  sprinkled  along  deeper  in  the  canal.  Since  the 
introduction  of  the  urethroscope  urethral  vegetations  have  been 
shown  to  be  not  so  rare  as  was  formerly  believed.  They  may  be 
sessile  or  pedunculated  and  grow  from  any  portion  of  the  canal,  but 
their  commonest  seat  is  in  the  navicular  fossa  and  behind  strictured 
portions  of  the  urethra,  springing  from  the  floor.  They  may  attain 
a  size  sufficient  to  obstruct  the  outflow  of  urine.  Usually,  however, 
they  are  small  and  occur  in  the  first  inch  of  the  urethra.  John 
Hunter,  in  all  his  examinations  of  dead  bodies,  saw  only  two  instances 
of  intraurethral  papillomata,  and  these  were  in  very  old  strictures, 
where  the  urethra  had  suffered  considerably.  Hunter  made  the 
assertion  that  he  had  never  met  with  urethral  vegetations  in  women, 
whilst  Ricord  said  that  they  are  more  common  in  women  than  in 
men. 

Acuminate  condylomata  abound  around  the  anus  in  anorectal 
gonorrhoea  and  in  untidy  females  who  allow  the  parts  to  reek  with 
acrid  secretions  and  irritating  discharges.  In  the  appended  list  of 
eighteen  cases  of  venereal  warts  occurring  in  the  out-patient  depart- 
ment of  the  City  Hospital  there  is  one  example  of  condylomata  of 
the  anus.  In  this  instance — that  of  a  male  negro — the  rectum  was 
funnel-shaped  and  there  was  a  slight  grayish-white  issue,  but  the 
gonococcus  was  not  demonstrated. 

As  to  the  frequency  of  venereal  warts  there  is  a  dearth  of  statis- 
tical evidence  bearing  upon  this  point.  In  the  most  recent  1800  cases 
of  venereal  diseases  treated  in  the  out-patient  department  of  the 
City  Hospital,  under  the  supervision  of  Dr.  A,  Samuels,  venereal 
warts  occur  eighteen  times  or  in  1  per  cent,  of  the  cases.  This, 
I  think,  is  placing  the  estimate  a  little  too  low.  Two  per  cent, 
would  probably  be  more  nearly  correct.  An  epitome  of  these  cases 
may  be  appreciated.  Only  the  salient  points  are  presented.  (See 
Table  I.) 

Occurrence  in  Animals.  Papilloma  of  the  penis  is  not  restricted 
to  man.  It  occurs  in  the  equine  family,  notably  the  horse.  Rumi- 
nants are  peculiarly  exempt.  In  horses  it  takes  on  more  closely 
the  character  of  a  true  wart  of  the  skin  or  mucous  membrane.  I 
have  seen  it  a  number  of  times.  These  papillomatous  projections 
are  usually  observed  on  the  inner  surface  of  the  sheath,  on  the  fore- 
skin, and  behind  the  glans — oftenest,  however,  on  the  upper  and 
inner  surface  of  the  sheath.  They  are  largely  due  to  uncleanness 
and  excessive  moisture  resultant  from  neglect  on  the  part  of  the 
farrier.  They  are  usually  sessile,  and  occur  as  a  rule  in  clusters  or 
groups  resembling,  on  a  small  scale,  the  "corymbose"  variety  of 
smallpox.  Youatt,  in  his  excellent  treatise  on  The  Horse,  thus 
describes  them:  "These  (warts)  are  tumors  of  variable  size,  arising 
from  the  cuticle,  and  afterward  connected  with  the  true  skin  by 
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means  of  the  vessels  which  supply  the  growth  of  the  tumors.  They 
are  found  .  .  .  on  the  penis  and  the  prepuce  "  Left  alone  and 
neglected,  condylomata  about  the  sheath  or  penis  of  the  horse 
sometimes  become  carcinomatous  during  the  age  of  physiological 
decline.  At  least  one  such  instance  has  come  under  my  observa- 
tion. So  far  as  I  know,  papillary  growths  of  the  penis  are  not 
found  in  other  of  our  domesticated  animals.  Dogs,  however,  are 
subject  to  them.  Ashmont  says:  "Not  infrequently  as  the  result  of 
balanitis,  warts  or  vegetations  appear  on  the  genitals  of  dogs.  Other 
causes  have  been  assigned,  but  in  this  situation  they  are  doubtless 
induced  by  irritating  discharges.  They  may  exist  as  aj'single 
excrescence  or  as  a  group  of  several  united." 

Etiology.  The  causes  of  venereal  warts  are  predisposing  and 
exciting.  The  most  important  predisposing  cause  is  a  long,  tight 
foreskin.  Some  persons  exhibit  a  constitutional  tendency  toward 
these  warts.  Uncleanliness  and  maceration  of  their  seat,  the  pres- 
ence of  an  irritating  discharge,  and  balanoposthitis  are  the  usual 
exciting  causes. 

Hunter  believed  in  the  specificity  of  venereal  warts.  Ricord  dis- 
sented and  said:  "As  to  the  special  cause  which  excites  and  keeps 
up  these  vegetations,-  it  cannot  be  sought  for  in  the  virus  of  syphilis." 
Modern  authorities  hold  to  the  opinion  that  the  determining  factors 
in  the  production  of  venereal  warts  are  uncleanliness  and  irritation, 
as  in  gonorrhoea  •  or  balanitis.  In  persons  suffering  from  herpes 
praeputialis  or  chancroid  they  are  by  no  means  uncommon.  Cer- 
tain it  is  that  an  elongated,  phimotic  prepuce,  replete  with  retained 
and  decomposing  secretions,  furnishes  an  ideal  field  for  the  develop- 
ment and  growth  of  these  papillary  excrescences;  and  the  com- 
bined influence  of  uncleanliness  and  the  irritation  produced  by  a 
gonorrhceal  discharge  is  the  usual  raison  d'etre.  Of  the  eighteen 
cases  of  venereal  warts  (see  Table  I.)  tre^||l  in  the  out-patient 
department  of  the  City  Hospital,  seven,.lipPfcearly  40  per  cent., 
showed  no  evidence  of  venereal  disease,  wrme  the  remaining  60  per 
cent,  were  directly  traceable  to  it.  The  classification  of  these  latter 
cases  is  as  follows:  complicating  gonorrhoea,  4;  chancroidal  ulcera- 
tion present,  2;  chancre  and  phimosis,  1;  history  of  syphilis,  1; 
herpes  praeputialis,  1 ;  suppurating  bubo,  1 ;  proctitis  (warts  of 
anus),  1.  The  case  listed  as  occurring  with  "suppurating  bubo" 
pnjbably  should  have  been  placed  in  the  first  category — the  non- 
venereal  cases.  The  patient,  a  young  negro  above  the  average 
intelligence  of  his  race  and  a  medical  student,  emphatically  stated 
that  he  never  had  had  any  venereal  disease  and  that  the  warty 
growths  were  the  cause,  and  not  the  effect,  of  the  suppurative  lymph- 
adenitis. To  recapitulate:  In  each  of  the  non-venereal  cases  the 
foreskin  was  redundant  and  tight,  and  the  glans  was  thus  kept  in  an 
unduly  moist  state.  In  the  venereal  cases  it  is  to  be  noted  that  an 
irritating  discharge,  gonorrhceal  or  other,  was  either  present  or  had 
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existed  at  a  time  coeval  with  the  first  appearance  of  the  warty 
growths.  They  may  be  caused,  though  rarely,  by  prolonged  con- 
tact with  secretions  emanating  from  mucous  patches  within  the 
cavity  of  the  prepuce. 

Quite  recently  in  my  private  work  there  occurred  five  cases  of 
venereal  warts.  Three  were  complications  of  gonorrhoea,  while  in 
the  others  there  was  no  history  of  venereal  disease.  In  one  of  the 
cases  the  warts,  varying  greatly  in  size,  were  very  numerous,  abound- 
ing at  the  meatus,  on  the  glans  penis,  upon  the  mucous  and  cutaneous 
surfaces  of  the  prepuce  and  within  its  cavity,  in  the  coronary  sulcus, 
and  in  the  sulci  of  the  frenum.  In  three  of  the  cases  the  warts  were 
few  in  number  and  occurred  in  the  sulci  of  the  frenum.  In  the  fifth 
case  the  warts,  numbering  but  three,  were  located  on  the  mucous 
surface  of  the  prepuce.     Table  II.  is  a  tabulation  of  these  cases. 

So  far  as  is  definitely  known,  venereal  warts  are  neither  infectious 
nor  contagious.  Ricord  says:  "The  assertion  that  they  are  con- 
tagious, advanced  by  some  persons,  is  false."  White  and  Martin, 
than  whom  there  are  no  greater  authorities,  say:  "Proof  as  to  the 
contagious  nature  of  discharges  from  venereal  warts  is  still  wanting, 
though  there  are  many  recorded  cases  of  condylomata  developing 
apparently  as  the  result  of  contagion."  The  clearest  and  best 
exposition  of  this  phase  of  the  subject  is  that  by  Taylor  in  his  mag- 
num opus.  He  menlions  the  following  seemingly  convincing 
instances:  Giintz,  of  Dresden,  reported  the  case  of  a  child  who  con- 
tracted these  growths  from  having  used  repeatedly  the  same  cham- 
ber as  its  nurse,  upon  whose  genitals  at  the  time  innumerable  vege- 
tations were  seated,  and  quotes  the  so-called  successful  vaccinations 
of  Dr.  Kranz  in  Lindwurm's  clinic.  Giintz  further  quotes  the  case 
of  Sir  Astley  Cooper's  assistant,  who,  during  the  ablation  of  a  large 
condylomatous  growth,  was  wounded  in  the  vicinity  of  the  finger- 
nail. As  a  result  ^jkjje  was  developed  at  the  point  of  injury  a 
growth  of  condylomlMBwiuminata.  In  six  experiments  conducted 
by  Giintz  himself,  vegetations  were  removed  from  the  genitals  and 
placed  in  incisions  on  the  arms,  in  each  instance  with  a  negative 
result.  The  late  Prof.  Petters  was  the  chief  opponent  of  the  doc- 
trine of  the  contagiousness  of  venereal  warts.  His  exhaustive 
essay  contains  the  details  of  twelve  carefully  conducted  but  negative 
experiments.  Taylor  summarizes  thus:  Hebra  disbelieved  in  the 
contagiousness  of  these  lesions,  and  Ricord  was  of  the  same  mmd. 
Reder  considers  the  contagion  probable,  while  Geigel  regarded  it  as 
certain.  Zeissl  admitted  their  contagiousness,  and  Neumann,  while 
conceding  the  possibility,  was  in  doubt.  Lebert,  on  the  contrary, 
gives  it  as  his  opinion  that  these  growths  are  positively  not  contagious. 

Oberlander  does  not  believe  that  pointed  warts  under  the  prepuce 
or  in  the  urethra  are  due  to  gonorrhoeal  infection,  yet  he  does  con- 
sider them  contagious.  The  late  Professor  Roh^  considered  their 
origin  by  contagion  as  probable,  but  not  absolutely  demonstrated. 
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To  conclude:  Concerning  the  etiology  of  condylomata  it  may  be 
said  that  a  long  foreskin  is  the  most  frequent  and  most  important 
predisposing  cause.  Uncleanliness  and  undue  moisture,  combined 
with  an  acrid,  irritating  discharge — usually  gonorrhoeal — are  the 
exciting  causative  factors  in  60  per  cent,  of  the  cases;  the  remainder, 
40  per  cent.,  are  non- venereal  and  are  due  to  uncleanliness  and 
maceration  of  their  seat  alone.  They  are  essentially  inflammatory. 
The  frequent  presence  of  a  balanoposthitis  or  its  history,  as  well  as 
the  microscopy  of  the  growths  themselves,  is,  I  think,  incontro- 
vertible proof  of  the  truthfulness  of  this  statement.  The  question  as 
to  their  infectious  or  contagious  nature  is  still  svh  judice. 

Pathology  and  Histopathology.  Condylomata,  when  small, 
appear  as  hyaline  spots,  often  highly  vascular  and  composed  largely 
of  epithelium.  They  may  be  discrete  or  confluent,  sessile  or  pedun- 
culated, single  or  branched.  Viewed  grossly,  they  may  be  cauli- 
flower-like in  appearance  or  form  aggregations  resembling  a  cock's 
comb.  Their  delicate  structure,  as  well  as  their  exposed  situation, 
renders  them  extremely  liable  to  injury,  and  on  account  of  their 
excessive  vascularity  they  are  prone  to  bleed  profusely  on  the  slightest 
provocation. 

Histo pathologically,  venereal  warts  are  true  papillomata.  They 
consist  of  a  framework  of  connective  tissue  covered  by  stratified 
epithelium.  The  connective-tissue  stroma  is  quite  vascular,  and 
the  epithelium  usually  of  the  squamous  type.  They  are  due  to 
"hypertrophy  of  the  papillary  and  mucous  layers  of  the  skin;  at  the 
same  time  there  is  a  corresponding  development  of  bloodvessels." 
Papillomata  are  of  two  kinds — epithelial  and  fibrous—and,  as 
Guiteras  says:  "It  is  frequently  impossible,  owing  to  coincident 
hyperplasia  of  the  connective  tissue,  to  separate  epithelial  from 
fibrous  papilloihata.  Many  papillomata  are  inflammatory,  and 
are  best  classified  as  hypertrophies,  being  due  to  irritation." 

One  of  the  earliest  descriptions  of  the  histology  of  venereal  warts 
is  that  by  M.  Lebert.  He  speaks  of  them  as  "nothing  else  than  a 
development  of  the  papillae  of  the  epidermis."  Hunter  and  Ricord 
describe  them  minutely;  likewise  Virchow  in  his  Cellular  Pathology. 
Weichselbaum,  quoted  by  Valentine,  described  a  condylomatous 
excrescence  as  a  "simple  or  branched  papilla,  built  on  the  type  of 
a  skin  or  mucous  papilla,  and  covered  with  epithelium  of  varying 
thickness.  The  connective  tissue  in  these  papillae  is  generally  much 
richer  in  cells  and  vessels  than  is  the  connective  tissue  of  the  base 
from  which  they  spring.  The  epithelial  covering  can  be  materially 
thicker  than  that  of  the  region  from  which  it  originates,  but  ordi- 
narily it  has  the  usual  character  of  the  epithelium  of  the  region. 
The  papillomata  proceed  from  normal  papillae  of  the  skin  or  mucosa, 
which  enlarge;  new  formation  of  papillae  also  takes  place." 

Unna  does  not  regard  condylomata  as  true  papillomata,  and  con- 
^tradicts  the  latter  statement  of  Weichselbaum,  inasmuch  as  he  says 
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therie  is  not  any  independent  growth  of  the  papilla  in  condylomata, 
but  only  an  increase  of  their  size  from  infiltration  with  leukocytes. 
To  the  infolding  of  the  proliferating  epithelium  upon  the  papillae, 
Unna  attributes  the  apparent  increase  in  their  number. 

Stengel,  Green,  Delafield,  and  Prudden,  and  other  recent  patholo- 
gists, describe  condylomata — "venereal  warts."  Delafield  and 
Prudden  define  them  as  "  hypertrophied  papillae  covered  with 
epithelium." 

The  writer  has  studied  carefully  numerous  microscopic  sections 
of  venereal  warts,  cut  in  divers  directions  and  from  different  parts  of 
the  growths,  and  stained  by  a  number  of  the  most  approved  meth- 

FiG.  3. 


Microscopic  section  or  "  papilloiibroma"  of  human  penis,  shown  in  its  entirety.  At  the 
lower  left-ha,nd  margin  may  be  seen  a  small  area  of  normal  sliin— truly  a  striking  contrast. 
In  close  proximity  to  the  outskirts  of  the  specimen  are  tips  of  papilise,  cut  transversely.  The 
acuminate  extremities  of  the  subdivisions  of  the  growth  stand  out  in  bold  relief,  and  the 
vessels  of  the  corium  are  congested.  The  surface-layers  of  epithelium  have  undergone  kerato- 
hyaline  degeneration.  The  structure  Is  epithelial  and  fibrous  tissues  in  almost  equal  propor- 
tions.   X  23.    (Photomicrograph  by  Dr.  John  S.  Fulton  and  Mr.  John  Johns.) 

ods.  ■  A  detailed  account  of  the  most  striking  results  obtained, 
arranged  under  two  headings,  "Tissue  Stains"  and  "Bacterial 
Stains,"  will  next  be  given: 

1.  Tissue  Stains,  (a)  Stained  in  the  regulation  way  with  eosin- 
ated  logwood,  it  is  next  to  impossible  to  conceive  of  a  more  beautiful 
picture  in  pathological  histology.  The  epithelial  and  fibrous 
strata  seem  about  equally  divided,  and  between  the  two  there  is  a 
zone  rich  in  adenoid  tissue  and  resembling  histologically  the  base- 
ment membrane  of  the  stomach  mucosa.  The  relation  between 
stroma  and  epithelium  can  be  seen  even  with  the  naked  eye.  Seen 
in  its  entirety  with  a  very  low-power  lens  (Fig.  3),  the  contour  of  a 
typical  branch  of  one  of  these  growths  is  not  unlike  that  of  a  normal 
papilla  of  the  skin  or  tongue. 

Epithelium.  Under  the  low  power  the  most  striking  change  con- 
sists in  a  perceptible  thickening  of  the  epithelium,  which  seems  to 
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affect  all  of  the  strata  equally.  The  papillae  and  the  interpapillary 
connective  tissue  show  a  great  increase  in  length  and  thickness. 
That  portion  of  the  corium  adjacent  to  the  deepest  layer  of  epithe- 
lium shows  a  distinct  zone  of  cellular  infiltration,  and  the  vessels  of 
the  corium  show  some  congestion.  Under  a  higher  power  the 
thickening  of  the  epithelial  layer  seems  to  be  due,  at  least  in  part, 
to  actual  increase  in  size  of  the  individual  epithelial  cells.  This  is 
especially  noticeable  in  the  prickle-cell  layer  of  the  rete  Malpighii,  a 
condition  first  described  by  Diirck  and  later  observed  independ- 
ently by  the  present  writer.  Here  the  nuclei  are  swollen  and  often 
surrounded  by  a  clear,  oederaatous  vacuole  and  the  cytoplasm  is 
also  swollen  and  at  times  pale  and  cedematous. 

Fig.  4. 


Microscopic  section  of  "  papillofibroma  "  of  human  penis.  There  is  a  pretty  sharp  line  of 
demarcation  between  the  epithelial  covering  and  the  connective-tissue  framework.  A  layer 
rich  in  cells  and  resembling  lymphoid  tissue  Is  seen  immediately  beneath  the  deepest  layers 
of  epithelium.  At  no  place  has  the  epithelium  invaded  the  connective  tissue— a  point  to  be 
borne  in  mind  in  differentiating  from  epithelial  carcinoma.  X  745.  (Photomicrograph  by 
Dr.  John  S.  Fulton  and  Mr.  John  Johns.) 

There  are  certain  cells  in  this  region  which  almost  resemble  para- 
sites. These  are  about  the  size  of  a  red  blood  corpuscle,  possess 
small  round  or  elongated,  darkly  staining,  often  irregular  nuclei, 
and  are  surrounded  either  by  a  clear  vacuole  or  by  a  minimal 
amount  of  eosin-staining  protoplasm.  In  addition  to  hypertrophy  of 
the  individual  cells  there  is  also  evidence  of  hyperplasia  or  numerical 
increase.  This  is  proven  by  the  presence  of  a  moderate  number 
of  karyokinetic  figures  indicating  rapid  multiplication  by  indirect 
cellular  division. 

Corium.  The  intercellular  lymph  spaces  are  distended  by  cells  of 
various  types.  There  are  a  few  polynuclear  leukocytes  present, 
but  the  exudation  is  mainly  made  up  of  small  mononuclears  or 
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lymphocytes  and  proliferated  endothelial  cells.  This  cell  accumu- 
lation is  particularly  marked  at  the  bases  of  the  papillae,  in  the  peri- 
vascular lymph  spaces  surrounding  small  nerves.  There  are  also 
present  a  few  large  lymphocytes  or  "highly  vacuolated  plasma 
cells  of  Waldeyer." 

(b)  With  Van  Gieson's  stain  the  connective  tissue  of  the  corium  is 
well  shown,  and  it  can  be  traced  as  fine  strands  into  the  connective 
tissue  of  and  between  the  papillae. 

(c)  Sections  stained  in  polychrome  methylene  blue  (Unna's) 
show  a  number  of  plasma  cells,  but  no  mastzellen.  These  cells, 
described  by  Unna  and  occurring  in  subacute  and  chronic  inflam- 
matory processes,  are  not  identical  with  the  plasma  cell  of  Waldeyer 
alluded  to  above.  The  protoplasm  stains  violet  blue  and  there  are 
no  distinct  granules. 

Fig.  5 


Section  of  "  papillofibroma  "  of  human  penis  stained  by  the  Gram-Weigert  method.  Bac- 
teria (cocci,  diplococci,  and  bacilli)  are  demonstrable  lying  In  and  among  the  epithelial  cells. 
Darkly-staining  plasma  cells  and  a  limited  number  of  leukocytes  are  seen  in  the  peripheral 
portion  of  the  corium.    X  1000.    (Photomicrograph  by  Mr.  John  Johns.) 

2.  Bacterial  Stains.  Sections  of  specimens  of  venereal  warts 
hardened  in  alcohol  were  next  stained  for  bacteria.  The  methods 
employed  are:  Gram's,  Gram-Weigert's,  Stokes'  modification  of 
Gram-Weigert's,  and  the  tubercle-bacillus  method. 

(a)  The  Gram  Method.  Large  numbers  of  Gram-staining  bac- 
teria— cocci,  diplococci,  and  bacilli — are  to  be  seen.  These  will  be 
described  in  the  succeeding  paragraphs. 

(6)  The  Gram-Weigert  Method.  On  staining  sections  by  Wei- 
gert's  method,  masses  of  bacteria  could  be  seen,  even  under  the  low 
power.     These  bacteria  are  limited  to  the  stratum  corneum  or 
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scaly  layer  of  the  epidermis,  and  cannot  be  found  in  the  adjacent 
stratum  lucidum  or  granulosum.  Under  the  oil-immersion  lens 
they  consist  mainly  of  micrococci  and  diplococci,  but  a  few  fine, 
long  bacilli  can  also  be  distinguished.  These  bacteria  are  strictly 
limited  to  the  surface  and  do  not  invade  the  deeper  layers  of  the 
epidermis.  They  seem  to  be  distributed  in  greater  or  lesser  num- 
bers throughout  the  entire  superficial  horny  layer  of  the  skin. 

(c)  Stokes'  Method.  This  is  a  modification  of  the  Gram-Weigert 
method.  It  was  first  described  by  Dr.  William  Royal  Stokes  in  his 
paper  on  "Ulcer  of  the  Stomach  Caused  by  the  Diphtheria  Bacil- 
lus," published  in  the  Johns  HopJcins  Hospital  Bulletin,  July,  1901. 
The  preliminary  staining  with  hsematoxylin  has  been  dispensed 

Fig.  6. 


Magnification  and  specimen  same  as  in  Fig.  5,  showing  numerons  micrococci  and  bacilli  in 
the  superficial  layers  of  the  epidermis.    X  1000.    (Photomicrograph  by  Mr.  John  Johns.) 

with,  and  the  method  now  simply  consists  in  first  staining  the  sec- 
tion in  1  per  cent,  watery  eosin,  and  then  decolorizing  with  water. 
The  section  is  then  stained  by  the  usual  Weigert  method. 

When  the  sections  are  stained  by  Stokes'  modification  of  Wei- 
gert's  method,  similar  bacteria  to  those  described  above  can  be 
made  out.  This  process  serves  as  a  good  histological  stain  as  well 
as  a  bacterial  stain,  and  in  my  experience  has  given  better  results  in 
routine  work  than  the  preliminary  staining  with  carmine. 

A  method  almost  identical  with  the  above  has  been  used  quite 
extensively  in  the  Pathological  Division  of  the  Bureau  of  Animal 
Industry,  United  States  Department  of  Agriculture.  In  this  well- 
organized  department,  bacteria  as  well  as  sections  of  tissue  are  not 
infrequently  stained  by  Gram's  method,  or  Gram-Weigert's  method, 
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and  followed  by,  or  counterstained  with,  eosin.  In  Stokes'  modifica- 
tion the  staining  with  an  aqueous  solution  of  eosin  precedes  the 
Gram-Weigert  method. 

(d)  The  Tvhercle-bacillus  Method.  No  bacteria  were  demon- 
strable in  sections  stained  by  the  Ziehl-Neelson-Gabbett  method. 

Histopathology  of  Papilloma  of  Horse's  Penis.  The  changes  in 
the  epithelium  do  not  differ  materially  from  those  described  above 
in  the  human  cases,  but  the  cellular  infiltration  of  the  corium  pre- 
sents a  complex  study.  In  the  first  place,  the  tissue  is  richly  infil- 
trated with  proliferated,  elongated  connective-tissue  cells;  but,  in 
addition  to  this,  there  are  greatly  increased  numbers  of  large  and 

Fig.  7. 


Papilloma  from  the  penis  of  a  horse,  showing  the  liyperplasia  producing  great  elongation 
of  the  papillae  and  the  loose  fibrous  tissue  of  the  corium  beneath.  The  upper  portion  of  the 
photomicrograph  shows  a  sulcus  containing  many  exfoliated  superficial  epithelial  cells.  X  23. 
(Photomicrograph  by  Mr.  John  Johns.) 

small  lymphocytes.  The  large  lymphocytes  often  have  their  nuclei 
eccentrically  placed,  resembling  the  so-called  plasma  cells.  Both 
the  large  and  small  lymphocytes  are  found  in  excessive  numbers 
in  the  lymphatic  spaces  and  in  the  capillaries,  and  they  doubtless 
wander  from  the  bloodvessels  into  the  surrounding  tissues.  The 
crowded  condition  of  the  lymphatics  is  probably  due  to  the  absorp- 
tion of  these  cellular  elements  from  the  tissues.  There  are  a  few 
eosinophiles  scattered  through  the  corium.  The  corium  presents  a 
rather  loose,  myxomatous  appearance,  and  the  lymph  spaces  are 
often  perceptibly  distended.  The  interpapillary  connective  tissue — 
of  which  the  papillae  of  the  true  skin  is  a  physiological  prototype — 
contains  many  large  and  small  lymphocytes. 

Symptomatology.    There  is  no  definite  symptomatology  peculiar 
to  venereal  warts.     The  patient  may  complain  of  a  disagreeable 
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sensation — a  sense  of  "fulness" — or  a  feeling  of  discomfort  about 
the  parts,  and  much  smegma  and  a  peculiar,  sickening  odor  are 
usually  in  evidence,  especially  when  the  warts  are  very  numerous. 
Unless  infection,  with  subsequent  ulceration,  takes  place,  these 
warty  growths  are  attended  with  but  little,  if  any,  pain.  Even  when 
acutely  or  subacutely  inflamed,  pain  is  not  a  prominent  symptom. 
Specimens  from  one  of  my  cases  show  a  subacute  inflammatory 
process;  yet  there  was  no  pain  connected  with  it. 

In  women  condylomata  give  rise  to  "itching,  burning,  and  a 
general  feeling  of  discomfort,  but  otherwise  do  not  cause  symp- 
toms,"   Stoner  reports  a  case  in  which  numerous  condylomata 

Fig.  8. 


Specimen  same  as  Fig.  7.  This  picture  shows  the  myxomatous  fibrous  tissue  which  forms 
the  base  of  the  tumor.  The  connective-tissue  cells,  with  their  wavy  distal  filaments,  are  well 
shown.  The  lymphatic  capillary  contains  numerous  lymphocytes,  which  are  also  scattered 
throughout  the  tissue  as  so-called  plasma  cells.  A  capillary  bloodvessel,  filled  with  red  blood 
cells  and  containing  a  few  lymphocytes,  is  also  seen  in  the  upper  portion  of  the  picture. 
X  745.    (Photomicrograph  by  Mr.  John  Johns.) 

studded  the  surface  of  the  vulva  and  vaginal  walls,  a  large  mass 
occupied  a  site  adjacent  to  the  anus,  and  several  occupied  the  cervix 
uteri.  A  profuse  gonorrhoeal  discharge  from  the  vagina  and 
urethra  was  present,  but  there  were  no  subjective  symptoms.  I 
have  seen  an  analogous  case.  Excluding  the  mechanical  incon- 
venience, the  affection  was  symptomless  and  painless. 

The  symptoms  of  intraurethral  papillomata  next  merit  brief  dis- 
cussion. These  are  usually  slight.  There  is  a  thin,  mucopurulent 
discharge,  chronic  from  the  first,  with  slight  burning  during  urina- 
tion. When  they  attain  large  size,  or  grow  upon  the  meatus,  they 
may  interfere  with  urination  and  ejaculation.  Often  there  is  free 
bleeding  on  instrumentation. 
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Morrow,  in  a  recent  article  on  "Growths  of  the  Male  Urethra," 
says:  "Syrnptoms  depend  somewhat  on  the  size  and  location  of  the 
growths,  those  of  the  anteiior  urethra  producing  points  of  tender- 
ness, gleety  discharge,  obstruction,  and  urethral  hemorrhage;  in 
the  posterior  urethra  they  cause  hsematuria,  urethral  hemorrhage, 
sexual  hypersesthesia,  prostatic  enlargement,  frequent  micturition, 
incontinence,  and  obstruction." 

Diagnosis.  (General  and  Differential.)  By  simple  inspection 
the  diagnosis  of  venereal  warts  can  usually  be  established  beyond 
peradventure.  Papillary  excrescences,  cauliflower-like  and  appear- 
ing on  the  moist  mucocutaneous  surfaces  of  the  external  genitalia  of 
young  persons  of  either  sex,  are  almost  invariably  verrucce  venereae. 
An  impure  connection  or  the  history  or  presence  of  a  venereal  dis- 
order is  not  a  sine  qua  non.  By  reason  of  pressure  inflicted  by  a 
tight  foreskin,  and  sometimes  as  a  result  of  the  use  of  cauterants, 
their  exterior  is  very  materially  altered.  Instead  of  their  pristine 
cauliflower-like  appearance  they  become  much  flattened,  coarser, 
and  denser  looking.  Even  then  the  history,  seat,  and  mushroom- 
like appearance  of  the  growths  are  almost  certainly  sufficient  for 
their  intelligent  identification. 

The  diagnosis  of  intraurethral  papillomata  is  made  by  distending 
the  meatus  with  the  thumb  and  finger,  when  one  or  more  warts  may 
usually  be  seen  at  or  just  within  the  meatus.  When  more  deeply 
seated,  the  endoscope  and  bulbous  bougie  are  valuable  diagnostic 
aids.  The  tendency  of  these  growths  to  bleed  on  the  slightest 
touch  compromises  the  usefulness  of  the  endoscopic  tube.  By  deeply 
inserting  a  bulbous  bougie  of  fair  size  and  with  shouldered  acorn 
tip,  and  making  pressure  externally  over  the  course  of  the  urethra 
just  in  front  of  the  shoulder  of  the  instrument  as  it  is  withdrawn, 
fragments  of  the  warty  growths  will  be  found  upon  this  shoulder, 
and  hemorrhage  from  the  urethra  will  follow  (Keyes) . 

For  the  sake  of  perspicuity  I  shall  make  brief  allusion  to  the  prin- 
cipal conditions  from  which  verruca  venerea;  must  be  distinguished. 
These  are:  "condylomata  lata,"  or  syphilitic  warts,  epithelioma, 
mucous  patches,  urethral  polyps  and  urethral  caruncle  when  occur- 
ring in  the  urethral  canal,  and  hemorrhoidal  tumors  when  found 
about  the  anus  or  rectum. 

In  condylomata  lata,  or  syphilitic  warts,  other  manifestations  of 
the  disease  are  present,  and  a  history  of  syphilis  can  usually  be 
elicited.  Only  in  long-standing  cases,  in  which  the  external  appear- 
ance of  the  warts  is  altered — when  they  are  broadened  by  growth — 
is  such  an  error  in  diagnosis  likely  to  be  made. 

Epithelioma  in  its  incipiency  may  be  mistaken  for  condyloma. 
The  patient's  age,  the  presence  or  absence  of  infiltration  of  the  base 
of  the  tumor,  or  tumors,  and  the  surrounding  tissues,  and  the  con- 
dition of  the  neighboring  lymph  nodes  are  the  most  important  differ- 
ential points.     The  former — epithelioma — appears  late  in  life  and 
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is  accompanied  by  infiltration  of  the  surrounding  tissues  and  involve- 
ment of  the  anatomically  related  lymph  glands ;  in  the  latter — con- 
dyloma— these  features  are  conspicuous  by  their  absence,  excepting 
as  rare  complications.  However,  as  a  precautionary  measure,  a 
wart  appearing  on  the  penis  after  middle  life  should  be  excised  and 
subjected  to  careful  scrutiny  by  a  competent  pathologist  and  micro- 
scopist. 

Condylomata  may  be  confounded  with  mucous  patches.  This 
can  only  occur  when  the  former  are  flattened  and  macerated  by  free 
secretion  or  discharge.  A  history  of  lues,  the  pearly  lustre  of  the 
mucous  plaques,  and  the  concomitant  symptoms  determine  the 
diagnosis. 

Differentiation  from  polypoid  growths  of  the  in-ethra  and  from 
urethral  caruncle  is  of  but  slight  import,  as  the  treatment  of  these 
conditions  is  similar,  namely,  surgical  removal.  In  condylomata, 
as  previously  stated,  the  urethroscope  is  of  but  little  avail,  because 
of  the  hemorrhage  which  ensues.  Condylomata  here  as  elsewhere 
are  almost  invariably  multiple  and  are  found  oftenest  in  the  anterior 
urethra.  In  one  of  Morrow's  cases  "twenty  were  removed  by  the 
snare,  one  came  away  spontaneously,  and  an  interminable  number 
were  removed  by  the  caustic  solutions."  Polypi — fibrous  and 
mucous — are  usually  single  and  occur,  as  a  rule,  in  the  posterior 
portion  of  the  urethra.  They  are  not  nearl}/  so  vascular  nor  sensitive 
as  the  multiple  pointed  condylomata.  To  employ  the  phraseology 
of  Keyes,  urethral  polyps  "do  not  bleed  on  contact  with  an  exploring 
instrument,  their  only  symptom  being  a  slight  urethral  discharge 
and  perhaps  diminution  in  the  size  of  the  urinary  stream,  with, 
some  real  or  fancied  urethral  neuralgia." 

Urethral  caruncle  is  almost  unknown  in  the  male  urethra.  In 
the  female  it  produces  painful  micturition — sometimes  excessively 
so — vaginismus,  and  dyspareunia.  Urethral  caruncle  is  situated  at 
the  edge  of  the  urethral  mucous  membrane  and  is  slightly  elevated 
above  the  surface.  It  is  deep  red  in  color,  granular  in  appearance, 
and  exquisitely  sensitive.  "Urethral  polypus  is  non-sensitive,  has 
a  longer  pedicle,  and  is  usually  attached  higher  up  in  the  urethra" 
(Davenport). 

Condylomata  abounding  about  the  anus  and  in  the  lower  part  of 
the  rectum  as  a  result  of  anorectal  gonorrhoea  may  be  confused 
with  hemorrhoids.  The  differential  diagnosis,  however,  is  quite 
simple.  "Hemorrhoids  are  either  round,  pendent  tumors,  or  loose 
folds  of  the  integument,  having  a  smooth  surface;  whereas  condylo- 
mata are  flat  and  possess  an  irregular,  warty  appearance"  (Agnew). 

Prognosis.  The  prognosis  as  to  the  early  disappearance  of  the 
warts  is  good.  Regarding  permanency  of  cure  it  must  be  said  that 
recurrences  are  not  infrequent.  Unless  the  exciting  cause  be 
removed,  the  warts  are  extremely  likely  to  return,  and  often  more 
abundant   than   at   first.     Thorough   eradication   of  the   growths 
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themselves,  and  cauterization  of  their  base,  combined  with  removal 
of  the  etiological  factor  or  factors,  are  the  only  measures  that  afford 
lasting  relief.  However,  I  cannot  speak  definitely  regarding  the 
frequency  of  return  of  these  growths,  nor  are  statistics  relative  to 
this  point  at  my  command.  In  Table  I.  there  are  chronicled  three 
recurrences — a  proportion  of  ^  or  16f  per  cent. 

The  prognosis  of  intraurethral  papillomata  is  unfavorable. 
Keyes  states  that  "the  malady  may  last  indefinitely,  individual 
warts  disappearing  to  be  replaced  by  others."  Oberlander  cites  a 
case  of  warts  in  the  urethra  of  a  patient  who  had  had  a  discharge  for 
twenty  years. 

Complications  and  Sequel.e.  Phimosis,  paraphimosis,  balan- 
itis, and  balanoposthitis  are  the  commonest  complications.  Often- 
times, however,  these  conditions  are  due  to  the  gonorrhoea  which 
has  caused  the  warts  rather  than  to  the  presence  of  the  warts  them- 
selves. As  stated  in  a  previous  paragraph,  a  balanitis  or  a  balano- 
posthitis is,  in  40  per  cent,  of  the  cases,  a  forerunner  and  not  a  con- 
sequence of  a  crop  of  venereal  warts.  Inflammatory  bubo,  either 
suppurative  or  non-suppurative,  sometimes  results.  Case  XV., 
Table  I.,  is  an  example  of  suppurating  bubo  complicating  warts. 
Occasionally  warts  themselves  become  infected  and  undergo  sup- 
puration and  ulceration.  Even  gangrene  is  a  possible  complication. 
Both  Valentine  and  Taylor  speak  of  it.  A  young  man  with  a  very 
prolific  growth  of  warts  of  the  penis,  complicated  by  a  paraphimosis, 
suppuration  of  the  warty  growths  themselves,  and  a  gangrenous 
area  on  the  under  surface  of  the  constricted  portion  of  the  foreskin, 
was  quite  recently  exhibited  at  Professor  Sevan's  clinic.  He  had 
suffered  a  severe  and  prolonged  attack  of  gonorrhoea!  urethritis,  and 
some  discharge  was  still  present. 

Perforation  of  the  prepuce  sometimes  results.  Taylor  mentions 
it.  I  have  seen  it  once.  Three  years  ago  a  middle-aged  man  was 
admitted  to  the  surgical  ward  of  the  City  Hospital  with  a  fractured 
femur.  He  had  an  old  healed  perforation  of  the  prepuce  of  consid- 
erable size,  which  he  informed  me  resulted  from  sloughing  of  warts 
which  he  had  had  when  a  young  man.  In  Morrow's  intraurethral 
cases  their  presence  produced  dilatation  of  the  urethra  and  pros- 
tatic enlargement.  Anon  they  engender  a  chronic  urethritis,  and 
Hunter  speaks  of  stricture  being  caused  by  them. 

Malignant  degeneration — the  implacable  aftermath  of  so  many 
tumors  primarily  benign — may  take  place  in  persons  beyond  middle 
life,  but  such  a  consequence  must  be  exceptionally  rare.  In  two 
cases  of  epithelioma  of  the  vulva  with  which  I  was  conversant,  the 
probable  history  in  each  case  was  that  of  long-standing  condylo- 
matous  excrescences  which  had  become  malignant.  Keyes  amplifies 
the  foregoing  when  he  says  that  "warts  and  chronic  balanitis  are 
the  most  fruitful  sources  of  epithelioma,  the  former  especially  if 
neglected  and  allowed  to  remain  foul  and  moist."    Kaufmann, 
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quoted  by  Keyes,  collected  thirty-three  cases  of  epithehoma  of  the 
penis.  Twenty-nine  of  the  thirty-three  began  as  apparently  benign 
warts. 

According  to  Keyes,  implantation  warts — warts  occurring  after 
circumcision — are  especially  liable  to  hypertrophy  and  become 
horns.  Sterility,  due  to  organic  impotence,  may  result,  the  warts 
acting  as  a  mechanical  impediment  to  the  performance  of  coitus. 

Prophylaxis  and  Tre.\tmeNt.  The  prophylaxis  and  initial 
treatment  of  venereal  warts  are  to  all  intents  and  purposes  one  and 
the  same.  In  either  instance,  after  cleanliness,  the  golden  rule  is, 
remove  the  cause.  If  a  gonorrhoea  exists,  treat  it  by  the  latest  and 
best  methods.  If  there  be  a  long  foreskin,  with  accumulation  of 
secretions,  circumcise.  If  phimosis  is  present,  a  dorsal  incision 
may  be  necessary.  If  a  balanitis  or  a  balanoposthitis,  repeated 
cleansing  and  drying  of  the  parts  should  be  enjoined.  These,  com- 
bined with  the  intelligent  use  of  some  simple  dusting  powder,  will 
generally  be  all-suflBcient. 

The  treatment  proper  of  venereal  warts  may  be  either  medical  or 
surgical.  The  former  includes  topical  applications  of  the  various 
dusting  powders,  ointments,  lotions,  pastes,  and  caustics.  The 
second  resolves  itself  into  complete  riddance  of  the  parts  of  growths 
by  means  of  the  knife,  scissors,  or  curette — preferably  the  scissors 
or  the  sharp  spoon.  Perhaps  the  use  of  caustic  agents  should  be 
placed  also  under  this  caption. 

As  a  preliminary  measure  it  is  expedient  that  we  resort  to  medical 
or  palliative  treatment.  The  first  principles — cleanliness,  dryness 
and  removal  of  the  cause — having  been  faithfully  complied  with, 
one  of  the  much-vaunted  remedies — and  their  name  is  legion — 
should  be  employed.  The  relative  merits  of  these  subsequently 
will  be  discussed  briefly  seriatim. 

Ricord  wrote:  "At  the  present  day  the  rational  course  to  take 
consists  in  treating  the  complications,  when  such  really  exist,  and  in 
making  local  applications  to  the  vegetations  as  to  a  local  disease. 
.  .  .  Swediaur's  powder  is  generally  ineflScacious.  We  should, 
in  most  cases,  resort  to  cauterization,  and  especially  to  excision." 

Medical  Treatment.  Dusting  with  calomel  alone  is  one  of  the 
simplest  methods  of  treatment.  A  dry  dusting  powder  composed 
of  calomel  and  bismuth — calomel  one  part,  bismuth  two  parts — 
will  perhaps  be  more  eflScacious.  A  formula  in  pretty  general  use 
in  the  routine  treatment  of  this  class  of  cases  at  the  out-patient 
department  of  the  City  Hospital  is: 

^fe.— Hydrargyri  chloridi  mitis 1  drachm. 

Bismuthi  subnltratis 2  drachms.— M. 

Sig.— Dusting  powder. 

Dusting  the  growths  with  boric  acid  not  infrequently  causes  their 
rapid  disappearance.  Zinc^oxide  and  bismuth,  equal  parts,  has  its 
advocates.     A  10  per  cent,  salicylic  acid  ointment  may  prove  useful. 
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Resorcin  sometimes  supersedes  all  other  local  applications.  It  is 
thus  prescribed  at  the  hospital  clinic: 

1;*.— Resorcini 15  grains. 

Vaselini 1  ounce— M. 

Pt.  ungt.    Sig.— Locally,  after  carefully  cleansing  the  parts. 

The  following  mixture  is  recommended  by  White  and  Martin, 
and  a  similar  one  by  Keyes: 

^;.— Acidi  salicylici 1  drachm. 

Acidi  acetici 1  ounce.— M. 

Sig.— Apply  with  a  brush  once  daily. 

This  combination  forms  a  curd-like  mixture  and  will  generally 
remove  warts  within  twelve  to  twenty-four  hours.  A  sufficient 
quantity  of  the  dregs  should  be  deposited  upon  the  growths  to 
cover  their  entire  surface,  and  allowed  to  dry.  One  or  two  applica- 
tions are  usually  sufficient.  Relapse  is  said  not  to  occur  after  this 
treatment. 

In  the  acuminate  form,  cleansing,  drying,  and  dusting  with  pow- 
dered savin  acts  as  a  direct  specific  (Posner).  Valentine  recom- 
mends that  the  mass  be  touched  three  times  daily  with  ferric  chlo- 
ride. The  shrunken,  shrivelled  portions  should  then  be  curetted 
and  the  application  repeated,  until  the  base  is  reached.  This  must 
be  thoroughly  curetted  and  its  bleeding  arrested  with  cotton  pledgets 
soaked  in  5  per  cent,  solution  of  antipyrin. 

Surgical  Treatment.  Surgical  removal  of  the  growths — curette- 
ment,  extirpation,  or  excision — undoubtedly  furnishes  greater 
assurance  of  permanent  success.  This  may  be  effected,  as  stated 
above,  by  means  of  the  curette,  knife,  or  curved  scissors. 

Neither  curettement  nor  excision  is  as  effectual  as  removal  with 
the  curved  scissors.  The  first,  because  of  its  inaccuracy  and  incom- 
pleteness, and  the  second,  by  reason  of  its  unhandiness,  is  to  be 
superseded  by  a  pair  of  rat-tooth  forceps  and  curved  scissors. 

Unless  the  growths  are  very  small  and  few  in  number,  an  anaes- 
thetic, general  or  local,  will  be  required.  Ether,  undoubtedly,  is 
the  safest  and  best  general  ansesthetic.  Of  the  local  anaesthetizing 
agents,  ethyl  chloride  and  cocaine  stand  ahead  of  all  others.  Ethyl 
chloride  may  be  purchased  in  metallic  containers  ready  for  use,  and 
is  sprayed  over  the  surface  to  be  anaesthetized.  Cocaine,  in  10  per 
cent,  solution,  is  always  available  and  will  answer  every  purpose. 

The  method  of  operating  on  condylomata  is  as  follows:  After  a 
thorough  cleansing  of  the  diseased  area,  a  10  per  cent,  solution  of 
cocaine  is  applied  for  five  minutes  before  the  operation.  When  the 
growths  are  discrete  and  small,  they  are  seized,  one  by  one,  with  a 
pair  of  rat-tooth  forceps,  drawn  upward  and  removed,  together 
with  the  underlying  tissues,  by  a  snip  of  the  scissors.  The  bleeding 
points  are  then  cocainized,  touched  lightly  with  pure  carbolic  acid, 
and  dusted  with  iodoform  or  some  other  powder.  The  application 
of  a  gauze  bandage  completes  the  dressing. 
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When  the  neoplasm  has  a  large  base,  or  is  confluent,  the  projecting 
mass  may  be  shaved  off  level  with  the  surrounding  surface  by 
means  of  a  sharp,  flat  knife.  The  base  should  be  thoroughly 
curetted,  and  then  cauterized  with  carbolic  or  nitric  acid.  The 
wound  is  then  dusted  with  iodoform  or  with  a  powder  made  of 
calomel  and  zinc  oxide,  equal  parts  of  each,  and  a  gauze  dressing 
applied.  As  in  the  case  of  the  smaller  growths,  the  bleeding  sur- 
face should  be  cocainized  prior  to  cauterization,  to  render  the 
operation  painless.  Bleeding,  though  free  for  a  few  moments, 
usually  stops  on  cauterization,  or  on  the  application  of  a  cotton 
pledget  soaked  in  a  5  per  cent,  solution  of  antipyrin.  In  excising 
unusually  large  papillomata  the  hemorrhage  is  sometimes  alarming. 
It  is  well,  on  such  an  occasion,  to  have  an  actual  cautery  ready  for 
use  in  case  of  emergency.     Only  spouting  vessels  should  be  ligated. 

When  practicable,  a  still  more  radical  step  consists  in  cutting 
away  the  papilloma  and  its  base  entire,  approximating  the  edges  of 
the  wound  and  suturing  them.  This  opeiation  is  applicable  when 
the  growth,  or  growths,  spring  from  the  prepuce  or  skin  surface. 

Treatment  with  Caustics.  The  cauterant  remedies  usually 
applied  are  (a)  nitric  acid;  (6)  chromic  acid;  (c)  caustic  potash; 
{d)  silver  nitrate;  (e)  carbolic  acid;  and  (/)  glacial  acetic  acid. 

When  nitric  acid  is  the  agent  employed,  the  surrounding  parts 
should  be  protected  by  some  bland  ointment,  the  acid  well  rubbed 
in,  and  an  antiseptic  dressing  applied.  The  application  should  be 
repeated  on  alternate  days  until  the  warts  are  destroyed. 

Chromic  acid,  though  a  most  excellent  caustic,  is  nevertheless  a 
dangerous  one,  as  toxic  symptoms  sometimes  result,  and  a  few  fatal 
cases  are  recorded.  It  should  be  applied  with  a  camel's-hair 
pencil,  once  daily,  either  pure  or  in  a  10  per  cent,  solution.  Mor- 
row used  a  solution  of  chromic  acid,  100  grains  to  the  ounce.  White 
and  Martin  speak  very  commendably  of  caustic  potash.  They 
recommend  its  use  in  the  following  form: 

5k.— Plumbi  oxidi if  grains. 

Potass,  hydrat.       .       .       .      • 20  grains. 

Aqua q.  8.  ad      1  drachm.— M. 

Sig. — Shake  well,  and  apply  by  means  of  a  brush  to  the  lesion,  which  has  previously  been 
cleansed  and  dried.    One  or  two  applications  are  sufficient. 

The  silver  stick  or  a  solution  of  silver  nitrate,  60  grains  to  the 
ounce,  may  be  used  for  the  same  purpose;  likewise  pure  carbolic 
acid  or  glacial  acetic  acid. 

Treatment  of  Intra-urethral  Papillomata.  This  is  pre-eminently 
surgical.  Caustic  applications,  however,  are  sometimes  used;  but 
their  range  of  usefulness  is  circumscribed  within  pretty  narrow 
limits,  and  stricture  may  result. 

Intraurethral  growths  may  be  removed  by  means  of  the  urethral 
forceps,  the  wire  snare,  the  urethral  curette,  or  the  galvanocautery 
— all  through  the  urethroscopic  tube.     When  located  anteriorly,  as 
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is  usually  the  case,  after  cocainizing  the  urethra  they  may  be  grasped 
through  a  meatoscope  or  dilating  speculum  by  means  of  forceps  or 
a  silk  thread.  The  urethroscope  can  then  be  introduced  and  the 
deeper  growths  removed  by  ligature,  the  incandescent  snare, 
curette,  or  galvanocautery.  Hemorrhage,  which  is  usually  copious 
and  troublesome,  may  be  controlled  by  direct  application  to  the 
growths  of  adrenalin  chloride  solution,  1 :  1000.  Finally,  the  points 
from  which  the  papillomata  spring  should  be  lightly  cauterized  with 
pure  carbolic  acid,  glacial  acetic  acid,  or  a  little  fused  nitrate  of 
silver  upon  the  end  of  a  long  probe. 

Treatment  of  Venereal  Warts  in  Women.  This  is  analogous  to 
that  in  the  male,  and  needs  no  special  elaboration.  In  Stoner's 
case  the  warts  were  removed  under  local  anaesthesia  and  their  bases 
cauterized;  but  they  persistently  returned.  Eventually  the  warts 
were  removed  and  their  bases  cauterized  under  ether  anaesthesia,  and 
a  permanent  cure  effected.  Stoner  says:  "So  extensive  was  the  in- 
volvement of  the  labia  that  much  of  them  had  to  be  sacrificed  with 
the  removal  of  the  growths.  The  canal  (vaginal)  was  loosely  packed 
with  gauze  and  a  douche  of  antiseptic  solution  was  used  twice  daily." 

Intraurethral  papilloma  is  exceptionally  rare  in  women.  The 
methods  of  treatment  are  similar  l)ut  simpler  than  in  the  male, 
owing  to  the  comparative  shortness  and  dilatability  of  the  urethral 
canal  in  women. 

Treatment  of  Anorectal  Condylomata.  Here,  as  elsewhere,  abso- 
lute cleanliness  is  difficult,  but  essential.  If  a  proctitis  exists, 
antiseptic  rectal  injections  (boric  acid,  sulphocarbolate  of  zinc,  per- 
manganate of  potash,  or  nitrate  of  silver)  should  be  enjoined. 
Dusting  the  warts  with  calomel  or  resorcin,  or  local  applications  of 
resorcin  ointment,  oftentimes  will  cure  them.  When  rebellious  to 
treatment  they  should  be  removed  with  the  scissors  and  their  bases 
cauterized  with  pure  carbolic  acid. 

Conclusions.    The  following  conclusions  may  be  deduced: 

1.  Venereal  warts,  so  called,  are  hypertrophies  rather  than 
tumors.     They  are  inflammatory,-being  due  to  irritation. 

2.  These  papillary  overgrowths  constitute  from  1  to  2  per  cent,  of 
all  cases  of  genito-urinary  disease;  60  per  cent,  are  venereal  and  are 
due  to  acrid,  irritating  discharges;  the  remaining  40  per  cent,  are 
non-venereal  and  are  due  to  uncleanliness  and  maceration  of  their 
seat  alone. 

3.  They  are  not  confined  to  mankind,  dogs  and  horses  also  being 
subject  to  them.     Ruminants  are  exempt. 

4.  When  small,  the  best  treatment  is  palliative;  when  large,  they 
are  best  removed  surgically.     Even  then  recurrences  are  frequent. 

5.  The  term  "papillofibroma"  most  correctly  defines  these  inter- 
esting pathological  new-formations. 

6.  The  question  as  to  whether  or  not  venereal  warts  are  infectious 
or  contagious  is,  as  yet,  purely  a  speculative  one. 
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7.  Numerous  Gram-staining  bacteria  are  seen  embedded  in  the 
epithelium  and  in  the  lymph  channels.  The  demonstration  of 
micrococci  and  bacilli  in  these  lesions  suggests  that  the  hypertrophy 
and  hyperplasia  of  tissue  may  be  produced  by  certain  irritating 
products  of  these  bacteria. 

Thanks  are  due  Dr.  John  S.  Fulton  and  Mr.  John  Johns  for  tak- 
ing the  photographs  and  photomicrographs,  and  Drs.  A.  Samuels 
and  I.  P.  Robinson,  both  of  the  genito-urinary  department,  for 
invaluable  aid  in  the  compilation  of  statistics. 

Below  is  attached  a  list  of  the  cases  referred  to  in  the  text.  Only 
the  salient  features  have  been  tabulated. 


Table  I. 


Table  II. 


Case. 

Age. 

Seat  of  growths. 

Treatment.          j  Result. 

Remarks. 

1 
2 
3 
4 
5 

17 
19 
^2 
24 
32 

Bxck  of  corona  glan- 

dls. 
Prepuce.corona,  glans, 

and  meatus. 
Left  sulcus  of  frenum. 

Right  sulcus  of  frenum 

Sulcus,  left,  of  irenum. 

Surgical  removal.            Cured 
Surgical  removal.            Cured. 

Calomel  and  bismuth.     Cured. 

1 

Surgical  removal.            Recur- 
rence. 
Unguentum  resorcini.  |    Cured. 

Complicating  gonor- 
rhoea. 

Complicating  gonor- 
rhoea. 

No  venereal  history. 

Complicating  gonor- 
rhoea. 
No  venereal  history. 
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PNEUMOCOCCUS  ENDOCARDITIS. 
By  Herbert  B.  Preble,  M.D., 

;  OP  CHICAGO. 

This  subject  is  not  a  new  one,  for  the  literature  upon  it  dates 
back  to  1835,  but  it  deserves  attention,  because  there  has  been  no 
extensive  review  of  it  since  1885,  and  since  that  date  our  knowledge 
has  increased  sufficiently  to  take  the  subject  from  the  field  of  the 
pathologist  and  place  it  in  that  of  the  internalist.  The  subject  to 
which  I  refer  is  that  of  acute  endocarditis  excited  by  the  pneumo- 
coccus 
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The  study  of  acute  endocarditis  has  passed  through  the  same 
stages  of  development  shown  by  many  other  subjects  in  medicine. 
At  first  the  subject  attracted  only  limited  interest  from  the  path- 
ologist, and  only  later  and  gradually  did  the  subject  take  on  clinical 
interest.  Finally,  however,  it  became  possible  to  build  up  a  suflB- 
ciently  well-marked  clinical  picture  to  enable  one  to  diagnose  the 
condition  during  life  in  a  certain  percentage  of  the  cases. 

Efforts  at  classification  of  the  cases  were  first  based  entirely 
upon  the  gross  appearance  of  the  exudate  upon  the  endocardium, 
the  verrucose  and  the  ulcerative  forms,  and  this  classification  is 
still  maintained  in  various  places.  This  is,  however,  a  purely 
artificial  classification,  which  does  not  correspond  either  to  the 
clinical  course  of  the  cases  or  to  the  etiology. 

The  words  benign  and  malignant  are  still  frequently  used  in 
describing  acute  endocarditis,  and,  while  they  are  not  scientific, 
they  are  convenient,  and,  roughly  speaking,  correspond  to  the 
verrucose  and  ulcerative  types. 

Since  the  articles  by  Weichselbaum,  in  1886,  there  has  been  no 
question  of  the  fact  that  the  ulcerative  endocarditis  is  due  to  the 
action  of  a  variety  of  bacteria,  particularly  the  streptococci,  staphylo- 
cocci, pneumococci,  and  gonococci;  but  the  acceptance  of  the  idea 
that  all  cases  of  endocarditis,  whatsoever  their  clinical  course  or 
the  character  of  the  endocardial  exudate,  are  due  to  the  action  of 
bacteria  has  been  less  ready.  There  is  now  no  reason  for  question- 
ing this,  the  only  exception  to  the  rule  being  the  valvular  changes 
seen  secondary  to  arteriosclerosis.  The  time  has  come  for  us  to 
adopt  an  etiological  classification  for  cases  of  endocarditis,  although 
it  must  be  admitted  that  demonstration  of  the  bacteria  in  cases  of 
chronic  endocarditis  is  usually  impossible,  and  often  difiicult,  even 
in  the  acute  cases.  That  the  causal  bacteria  may  be  demonstrated 
during  life  in  certain  cases  will  be  proved  by  the  cases  reported 
here.  , 

The  first  case  which  I  have  to  report  is  as  follows: 

Grace  K.,  aged  twenty-five  years,  has  suffered  from  cardiac 
symptoms  for  about  ten  years.  She  has  been  well  up  to  five  weeks 
ago,  when  she  began  to  suffer  from  pains  in  the  muscles  generally. 
The  joints  were  free.  Later,  cough  with  mucopurulent  expectoration, 
with  dyspnoea  on  lying  down  and  on  exertion.  No  oedema.  Exami- 
nation shows  a  small,  poorly  nourished  woman.  Slight  cyanosis 
when  lying  down.  Rales  irregularly  scattered  over  both  lungs. 
Apex  of  heart  in  fifth  interspace  beyond  the  nipple  line.  First  tone 
palpable  at  apex.  Presystolic  thrill  at  apex.  Second  pulmonary 
tone  accentuated  and  palpable.  The  absolute  heart  dulness  extends 
to  the  third  rib  above,  half  an  inch  beyond  the  right  border  of  the 
sternum  and  to  the  apex.  Systolic  and  presystolic  murmur  at  apex. 
Aortic  tones  pure.  Spleen  not  palpable.  Liver  enlarged.  Urine 
normal.     Temperature,  101°;  pulse,  96;  respirations,  32.        L.kH 
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Diagnosis.  An  acute  exacerbation  of  an  old  endocarditis;  mitral 
insufficiency  and  stenosis. 

The  temperature  ranged  irregularly  from  99°  to  105.4°  for  five 
days,  and  then  returned  to  normal.  Here  it  remained  for  four  days, 
when  the  girl  had  a  chill,  and  the  temperature  rose  to  104°,  and  a 
pneumonia,  which  eventually  involved  the  right  middle  and  lower 
lobes,  developed.  Pericarditis  developed  as  a  complication.  Pneu- 
mococci  were  repeatedly  found  in  the  circulating  blood.  The 
temperature  fell  by  lysis,  but  the  pneumococci  remained  in  the 
blood  for  ten  days  after  the  temperature  became  normal. 

The  temperature  remained  normal  for  something  over  two  weeks, 
and  the  patient  had  been  out  of  bed  for  three  days,  when  she  com- 
plained of  feeling  poorly,  and  was  found  to  have  a  temperature  of 
99°  and  a  completely  developed  consolidation  of  the  left  lower  lobe. 
The  temperature  ranged  to  102°  for  two  days,  but  the  sign  of  con- 
solidation persisted  for  several  days. 

Eventually  the  patient  recovered,  and  left  the  hospital  with  the 
same  lesion  of  heart  present  upon  entrance. 

It  may  be  objected  that  the  diagnosis  of  an  acute  exacerbation 
of  an  old  endocarditis  is  not  justified  in  this  case,  but  I  believe  that 
the  cardiac  disturbance,  with  an  irregular  temperature,  not  accounted 
for  by  any  other  demonstrable  process,  warrants  the  diagnosis,  and 
the  demonstration  of  the  pneumococci  and  the  pneumococci  only 
in  the  blood  warrants  the  reference  of  the  endocarditis  to  that 
organism. 

Case  II. — A  girl,  aged  eighteen  years,  entered  with  the  following 
history:  Fourteen  days  before  entrance  she  had  a  severe  chill, 
lasting  two  or  three  hours,  followed  by  rise  of  temperature,  pain 
in  the  left  side,  and  cough.  After  the  chill,  severe  pain  in  both  feet 
and  later  in  knees,  wrists,  and  elbows,  lasting  altogether  for  nearly 
a  week.  At  entrance  the  girl  had  a  temperature  of  103.2°;  pulse, 
120,  and  respirations  42.  Physical  examination  showed  a  pneumonia 
of  both  lower  lobes.  Painful  swelling  of  the  left  hand.  Heart  was 
negative.  The  urine  negative.  Leukocytosis  of  12,600.  Pneumococci 
in  the  sputum.  The  case  ran  a  very  severe  and  protracted  course. 
The  maximum  temperature  was  106.2°,  the  pulse  160,  and  the 
respirations  64.  It  was  fully  expected  that  the  girl  would  die,  but 
gradually,  after  three  weeks  in  the  hospital — i.  e.,  at  the*end  of  the 
fifth  week — the  temperature  had  returned  practically  to  normal, 
the  pulse  and  respirations  had  slowed,  and  resolution  was  progress- 
ing. This  satisfactory  condition  continued  for  five  days,  when  the 
temperature  began  again  to  go  up,  and  within  twenty-four  hours 
had  reached  103.6°,  with  pulse  of  156,  and  respirations  of  32. 
Numerous  joints  became  painful.  Three  days  later  systolic  and 
diastolic  murmurs  appeared  over  the  apex.  The  blood  showed  a 
moderate  leukocytosis,  and  so  many  pneumococci  that  they  could 
be  found  in  every  blood  smear  easily.    Pure  cultures  were  obtained. 
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The  temperature  remained  continuously  high  for  six  days,  and 
then  returned  to  normal,  and  remained  there  during  the  long  period 
of  her  convalescence.  The  girl  left  the  hospital  ninety-six  days 
after  entrance  restored  to  health,  but  with  a  well-characterized 
double  lesion  of  the  mitral  valve  and  orifice. 

This  case  is  striking  in  many  ways,  but  particularly  in  that  the 
diagnosis  of  pneumococcus  endocarditis  seems  as  well  grounded 
as  any  clinical  diagnosis  can  be,  and  yet  the  patient  recovered.  So 
far  as  I  know  it  is  the  only  one  on  record,  except  the  case  reported 
by  Dr.  Edward  Wells,  of  Chicago,  and  one  by  Robison,  of  Chicago, 
in  which  cases,  however,  there  was  no  demonstration  of  the  pneu- 
mococci  in  the  blood. 

Case  III. — A  male,  aged  thirty-five  years,  entered  about  the 
fourth  day  with  a  pneumonia  of  the  right  lower  lobe.  The  previous 
history  could  not  be  obtained,  because  the  pulmonary  condition 
was  complicated  by  a  serious  alcoholic  delirium.  The  temperature 
at  entrance  was  100.6°,  pulse  120,  and  respirations  40.  The  heart 
was  negative.  Leukocytosis  of  10,000.  Pneumococci  in  the  sputum. 
Urine  negative.  The  man  was  seriously  ill,  but  presented  no 
unusual  phenomenon,  and  the  fifth  day  after  entrance  had  a  normal 
temperature,  pulse,  and  respiration,  and  was  apparently  conva- 
lescent. This  condition  persisted  for  three  and  one-half  days, 
when  he  had  a  very  hard  chill,  and  the  temperature  rose  to  103.2°. 
The  physical  examination  was  negative,  but  three  days  later  a  sys- 
tolic murmur  appeared  over  the  apex,  and  persisted  with  gradu- 
ally increasing  intensity  to  the  death.  The  temperature  ran  a  very 
irregular  course,  often  reaching  104°  or  105°,  and  irregularly  inter- 
rupted by  severe  chills.  The  number  of  leukocytes  fell  to  6750, 
and  although  the  blood  was  examined  repeatedly  for  pneumococci, 
none  were  found  imtil  the  thirty-second  day  of  his  illness.  During 
the  night  of  the  thirty-first  day  numerous  small  hemorrhages 
appeared  in  the  skin,  particularly  of  the  neck  and  thorax,  but  to 
some  extent  also  over  the  limbs.  Blood  cultures  taken  the  morning 
after  the  appearance  of  the  eruptions  yielded  a  pure  culture  of  the 
pneumococci.  The  condition  of  the  patient  through  all  these  days 
was  gradually  getting  worse  and  worse,  and  he  died  during  the 
thirty-eighth  day  after  entrance,  and  the  forty-second  of  his  illness. 

The  clinical  diagnosis  was  an  acute  endocarditis  of  the  mitral 
valve,  due  to  the  pneumococcus.  Fortunately,  it  was  possible  to 
obtain  an  autopsy,  with  the  following  findings:  The  lungs  had 
practically  returned  to  their  normal  state,  although  the  right  lower 
lobe,  the  site  of  the  pneumonia,  was  somewhat  firmer  than  the 
other  lobe.  The  pleural  and  pericardial  cavities  were  normal. 
The  heart  was  normal  in  size,  but  showed  three  or  four  small  sub- 
pericardial  hemorrhages,  particularly  over  the  wall  of  the  left  ven- 
tricle. All  of  the  valves  were  normal,  except  the  mitral,  which 
showed  a  polypoid,  dirty,  greenish-colored,  irregularly  granular, 
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firm  vegetation  about  the  size  of  a  hazelnut.  The  base  of  this 
vegetation  was  about  ^  em.  in  diameter.  Along  the  line  of  closure 
of  the  other  portion  of  the  mitral  leaflets  were  small,  pinhead-sized, 
warty  vegetations.  The  spleen  showed  a  single  large  infarct.  Both 
kidneys  were  the  site  of  infarcts,  and  dissection  of  one  of  the  infarcts 
showed  the  embolus  plugging  the  vessel.  Smears  from  the  vegeta- 
tions taken  at  once  showed  only  the  pneumococci  present  in  large 
numbers.  The  cultures,  which  could  not  be  taken  for  some  hours, 
were  contaminated  with  some  form  of  saprophytic  bacilli.  The 
cultures  gave  the  pneumococci  plus  these  bacilli.  A  rabbit  inocu- 
lated through  the  veins  of  the  ear  with  this  mixture  died  within 
twenty-four  hours  of  a  lobar  pneumonia,  from  which  pure  cultures 
of  the  pneumococci  were  obtained. 

The  cerebrospinal  axis  was  not  examined,  but  there  was  no  reason 
clinically  to  suspect  a  complicating  meningitis. 

In  1885  Netter  published  a  very  careful  and  exhaustive  review 
of  this  subject,  covering  82  cases.  Since  that  time  50  cases  have 
been  added,  and  a  review  of  the  entire  132  might  be  profitable. 

The  frequency  with  which  pneumonia  is  complicated  by  endo- 
carditis cannot  be  positively  stated,  because  there  is  no  reason  to 
doubt  that  a  certain  percentage  of  the  cases  of  endocarditis  pass 
unrecognized  clinically,  until  they  later  appear  suffering  from  the 
effects  of  a  chronic  endocarditis.  Aufrecht  says  that  he  found  but 
a  single  instance  of  endocarditis  in  1501  personal  cases  of  pneu- 
monia— i.  e.,  0.06  per  cent.  Fismer  found  it  twice  in  230  cases — 
i.  e.,  0.9  per  cent,  of  his  cases.  Wells,  in  6050  collected  cases  of 
pneumonia,  found  19  of  endocarditis — i.  e.,  0.3  per  cent.,  and  in 
1213  fatal  cases  there  were  47  cases  of  endocarditis — i.  e.,  4  per  cent. 

Kerr,  in  a  review  of  171  cases  of  pneumonia  upon  the  autopsy 
table  at  the  Cook  County  Hospital,  found  14  instances  of  endo- 
carditis— i.  e.,  8.2  per  cent.  Osier  reports  16  cases  of  endocarditis 
in  100  fatal  pneumonias.  Sears  and  Larrabee  found  9  cases  of 
endocarditis  in  291  deaths  from  pneumonia — i.  e.,  3.1  per  cent. 
Omerod,  in  183  cases  of  pneumonia  and  pleurisy,  found  6  of  endo- 
carditis— i.  e.,  3.3  per  cent.  Norris,  in  500  cases  of  pneumonia 
from  the  Pennsylvania  Hospital,  found  5  cases  of  endocarditis — 
i.e.,  1  per  cent.  Liebermeister  found  endocarditis  but  once  in  254 
cases  treated  in  the  Tubingen  Clinic — i.  e.,  0.4  per  cent.  Sello  found 
only  6  cases  in  750 — i.  e.,  0.8  per  cent.  Adding  these  figures  we 
get  11,243  cases  of  pneumonia,  with  126  cases  of  endocarditis — a 
percentage  of  1.1.  If  we  take  out  the  reports  based  upon  the 
autopsy  records,  we  find  1775  cases,  with  86  instances  of  endocar- 
ditis— a  percentage  of  4.28.  The  percentage  given  by  various 
authors  ranges  from  the  maximum  of  16  per  cent,  in  100  fatal  cases 
to  a  minimum  of  0.06  per  cent,  by  Aufrecht,  from  1501  personal 
observations,  of  which  253  died;  but  it  is  probable  that  the  average 
is  about  1  per  cent,  of  all  cases,  and  5  per  cent,  of  the  fatal  cases. 
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What  is  the  frequency  of  pneumococcus  endocarditis  as  com- 
pared with  other  forms?  Wells  collected  517  cases  of  fatal  endo- 
carditis, 115,  i.  e.,  22.3  per  cent.,  of  which  were  in  connection  with 
pneumonia. 

Lenhartz  found  pneumococci  in  9  of  28  cases  of  endocarditis — 
i.  e.,  32  per  cent.  Kerchensteiner  found  6  in  23  cases  of  malignant 
endocarditis — i.  e.,  26  per  cent.  Osier  found  pneumonic  endo- 
carditis in  25  per  cent,  of  the  cases.  Kauthach  and  Tickell  found 
it  in  14  per  cent,  of  84  cases.  Harbitz,  in  43  cases  of  infectious 
endocarditis,  f6und  5  due  to  the  pneumococcus — i.  e.,  11.6  per 
cent.  Weichselbaum  found  the  pneumococci  in  7  of  33  cases — i.  e., 
21.5  per  cent.  Totalled,  these  make  944  cases,  with  208  associated 
with  pneumonia — i.  e.,  22  per  cent.  Taking  the  127  cases  of  malig- 
nant endocarditis  studied  bacteriologically  by  Lenhartz,  Kerchen- 
steiner, Harbitz,  and  Weichselbaum,  we  find  27  due  to  the  pneu- 
mococcus— i.  e.,  21.2  per  cent.  Only  the  streptococci  and  staphylo- 
cocci are  found  more  often  than  the  pneumococci  in  the  fatal  endo- 
carditis, and  they  are  only  a  little  more  frequent. 

The  relative  frequency  of  the  verrucose.  and  ulcerative  endo- 
carditis is  not  to-day  a  matter  of  great  importance,  for  we  now 
realize  that  the  two  forms  differ  in  degree  only,  and  not  at  all  in 
kind.  In  a  general  way,  however,  it  is  true  that  the  greater  the 
exudate  upon  the  valves  the  greater  the  seriousness  of  the  case, 
and  while  the  pneumococcus  may  cause  either  small  or  large  vege- 
tations upon  the  valves,  they  are  generally  large.  In  some  cases 
both  large  and  small  vegetations  are  found  in  the  same  case. 
Case  II.  of  the  personal  cases  reported  above  will  serve  as  an  illus- 
tration of  this.  Of  39  cases  pubUshed  since  the  article  of  Netter, 
in  which  the  character  of  the  endocardial  exudate  is  mentioned, 
30  are  described  as  large,  polypoid,  cauliflower-like,  ulcerative; 
7  are  described  as  small  and  warty,  and  in  2  cases  both  forms  of 
exudate  occur.  Of  the  14  cases  in  Kerr's  report,  12  are  described 
as  ulcerative,  and  2  as  vegetative.  Osier,  in  16  cases,  found  5  ver- 
rucose and  11  ulcerative.  Norris  describes  4  out  of  his  5  cases  as 
malignant.  These  cases  would  place  the  severer  forms  of  endo- 
carditis at  77  per  cent.,  the  milder  at  20  per  cent.,  and  both  together 
at  3  per  cent.  In  other  words,  if  an  endocarditis  develops  in  the 
course  of  a  pneumonia,  it  is  four  to  one  that  it  will  be  of  the  so-called 
ulcerative  or  malignant  type. 

The  descriptions  of  the  valvular  exudate  given  by  the  various 
authors  correspond  closely.  The  exudate  is  often  large,  described 
as  the  size  of  a  pea,  a  bean,  a  walnut,  and  up  to  an  inch  and  a  half 
in  length.  Cauliflower-hke  is  a  word  frequently  employed  in  the 
description,  and  is  appropriate  to  a  considerable  number  of  the 
cases.  The  mass  is  firm  and  granular,  reddish-gray,  yellow  to 
green  in  color.  Polypoid  is  another  word  constantly  recurring  in 
the  reports.     Aneurysm  and  perforation  of  the  valves  is  less  com- 


788    .  PREBLE:   PNEUMOCOCCUS    ENDOCARDITIS. 

mon  in  cases  due  to  the  pneumocoecus  than  in  those  due  to  the 
staphylococcus  and  streptococcus.  Kerchensteiner  regards  the  fol- 
lowing features  as  characteristic  of  pneumocoecus  vegetations: 
1.  Midway  between  ulcerative  and  verrucose  form.  2.  Large 
vegetations,  with  wide  base.  3.  Smooth,  discolored  surface.  4. 
Tendency  toward  softening.  I  do  not,  however,  place  any  confi- 
dence in  this  effort  at  characterization  of  the  pneumocoecus  vege- 
tations, for  just  as  the  pneumocoecus  may  produce  vegetations 
ranging  from  the  smallest  to  the  largest,  so,  also  may  any  of  the 
numerous  bacteria  now  known  to  be  capable  of  exciting  endocar- 
ditis. The  only  way  in  which  one  can  determine  the  bacteria 
exciting  the  endocarditis  is  by  examination  of  the  exudate. 

While  the  inference  always  is  that  an  endocarditis  occurring 
with  a  pneumonia  is  due  to  the  pneumocoecus,  a  few  exceptions 
have  been  recorded.  Thus  Jaccoud,  in  his  clinical  lectures  of 
1885  and  1886,  reports  a  case  of  pneumonia  complicated  by  endo- 
carditis in  which  a  streptococcus  was  the  cause.  There  are  reports 
of  69  cases,  which  include  a  bacteriological  examination.  In  but 
9  of  these  is  there  any  report  of  the  ante-mortem  examination  of 
the  blood  for  bacteria,  and  3  of  these  are  the  personal  cases  reported 
above.  In  1  other  case,  that  of  Dr.  Wells,  the  blood  was  examined 
for  this  purpose,  but  with  negative  results.  The  reason  for  this  is 
that  the  bulk  of  the  reports  antedate  the  introduction  of  the  modern 
methods  of  taking  blood  cultures,  which  are  modifying  our  ideas 
on  so  many  subjects. 

In  64  cases  only  the  pneumocoecus  was  found — three  times  in 
connection  with  the  streptococcus,  once  streptococcus  only,  and 
once  streptococcus  and  staphylococcus.  Something  over  94  per 
cent,  of  the  cases  of  endocarditis  complicating  pneumonia  are  due 
to  the  action  of  the  pneumocoecus. 

There  are  reports  covering  141  cases,^  in  which  the  valves  affected 
are  stated.  In  116  of  these  the  endocarditis  is  confined  to  the  left 
side  of  the  heart,  in  17  to  the  right  heart,  and  in  8  both  sides  are 
affected.  Put  into  percentages,  the  figures  are  82.2  per  cent,  left, 
12  per  cent,  right,  and  5.7  per  cent,  bilateral.  A  comparison  of 
these  percentages  with  those  derived  from  the  2435  of  valvular 
lesions  tabulated  by  Jiirgensen,  in  his  article  upon  endocarditis 
in  the  Nothnagel  System,  is  interesting.  These  percentages  are 
94.3  per  cent,  left  heart,  2.7  per  cent,  right  heart,  and  2.8  per  cent, 
bilateral. 

To  put  it  in  another  way:  In  17.8  per  cent,  of  the  cases  of  pneu- 
mocoecus endocarditis  the  right  heart  is  affected,  while  only  6.7  per 
cent,  of  cases  of  endocarditis  in  general  are  right-sided. 

1  The  number  of  cases,  as  stated  earlier  in  the  article,  132,  includes  only  those  given  with 
clinical  details.  There  are  nine  other  cases,  in  which  only  the  valve  affected  and  the  relation 
to  pneumonia  is  stated. 
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The  distribution  among  the  valves  is  shown  in  the  following  table : 

Aortic  only 56  39  7  per  ct. 

Mitral  only 40  28.8 

Aortic  and  mitral 20  14.1  " 

Tricuspid  only 12  8.5  " 

Pulmonary  only 6  3.5  " 

Aortic,  mitral,  and  tricuspid     ....  5  3.5  " 

Mitral  and  tricuspid 2  1.4  " 

Aortic  and  tricuspid 1  0.7  " 

141 

Comparing  these  percentages  with  those  derived  from  Jiirgen- 
sen's  table,  we  have: 

Aortic  only 39.7  per  ct.  18.7  per  ct. 

Mitral  only 28.3  "  66.3  " 

Aortic  and  mitral 14.1  "  9.2  " 

Tricuspid  only 8.5  "  0.4  " 

Pulmonary  only  . 3.5  "  2.3  " 

Aortic,  mitral,  and  tricuspid     ....  8.5  "  1.0  " 

Mitral  and  tricuspid 1.4  "  1.8  " 

The  striking  things  about  this  table  are  that  the  pneumococcus 
is  something  over  twice  as  apt  to  involve  the  aortic  valves  as  the 
other  bacteria,  and  about  one-third  as  apt  to  involve  the  mitral, 
while  it  attacks  the  tricuspid  valve  twenty  times  as  often. 

Another  question  bearing  upon  the  site  and  character  of  the  exu- 
date is  that  of  infarcts.  It  has  been  repeatedly  stated  that  infarcts 
are  exceptional  in  this  class  of  cases,  but  in  20  of  the  50  cases  added 
to  those  of  Netter  infarcts  were  found  in  spleen,  kidney,  lungs, 
brain,  or  intestine;  six  in  the  spleen  only,  twice  in  kidney  only, 
seven  in  spleen  and  kidney  both,  four  times  in  the  lungs,  and  twice 
in  the  brain.  From  this  we  must  say  that  infarcts  do  occur  with 
this  form  of  endocarditis. 

In  1862  Heschl  drew  attention  by  a  report  of  5  cases  to  the  fre- 
quency with  which  endocarditis  complicating  pneumonia  is  found 
in  association  with  meningitis.  Netter  fully  confirmed  this  state- 
ment, for  he  found  the  coincidence  of  these  two  complications  in 
no  less  than  45  of  63  cases,  in  which  the  records  were  sufficiently 
full  to  supply  information  upon  this  point.  This  amounts  to  71.4 
per  cent.  Of  the  50  cases  since  Netter's  paper,  19  had  a  menin- 
gitis, a  rather  smaller  percentage,  and  together  the  percentage  is 
56.6  per  cent. 

Meningitis  is  a  much  commoner  complication  of  pneumonia  than 
endocarditis,  and  while  approximately  60  per  cent,  of  the  cases  of 
endocarditis  are  associated  with  meningitis,  only  about  30  per  cent, 
of  the  cases  of  the  latter  are  accompanied  by  the  former. 

What  are  the  factors  which  favor  the  development  of  a  compli- 
cating endocarditis? 

Of  132  cases,  92  are  males  and  40  females — i.  e.,  69  per  cent,  and 
31  per  cent. 
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It  is  generally  stated  that  pneumonia  is  from  three  and  one-half 
to  four  times  as  common  in  males  as  in  females,  and  the  figures 
quoted  place  endocarditis  in  males  at  approximately  twice  as 
common  as  in  the  females.  It  would  seem,  therefore,  that  the 
female  is  about  twice  as  prone  to  endocarditis  as  the  males. 

A  consideration  of  the  age  of  the  patients  brings  out  some  inter- 
esting facts.  The  following  table  shows  the  percentage  of  cases  of 
endocarditis,  distributed  according  to  decades,  and  in  comparison 
with  them  the  age  distribution  of  cases  of  pneumonia  as  derived 
from  Aufrecht's  article: 


Pneumoc 

occus 

endocarditi 

s.       Pneumonia. 

1st  decade     . 

.     2 

1.4 

perct. 

6.8  per  ct 

2d    decade     . 

.     8 

5.7 

22.2 

3d    decade     . 

.    15 

10.8 

29.0       " 

4th  decade     . 

.    42 

30.4 

17.0       " 

5th  decade     . 

.     27 

19.5 

13.0 

6th  decade     . 

.    29 

21.0 

5.5 

7th  decade  and 

over    , 

.    15 

10.8 

6.0 

This  shows  that  while  58  per  cent,  of  all  cases  of  pneumonia 
occur  during  the  first  three  decades  only,  17.9  of  the  cases  of  pneu- 
mococcus  endocarditis  occur  during  the  same  period;  that  the 
fourth,  fifth,  and  sixth  decades  supply  35.5  per  cent,  of  the  pneu- 
monias and  70.9  per  cent,  of  the  endocarditis.  This  is  in  marked 
contrast  to  other  infectious  diseases,  which  are  prone  to  involve 
the  endocardium.  The  rheumatism,  for  example,  causing  endo- 
carditis in  a  large  percentage  of  even  mild  cases  under  twenty, 
while  it  rather  infrequently  involved  the  endocardium  in  the  adult. 

The  influence  of  an  antecedent  endocarditis  is  considerable. 
Thus,  of  the  50  cases  added  in  this  article,  12 — approximately  25 
per  cent. — showed  old  endocarditis  upon  which  fresh  vegetations 
had  developed.  Sears  and  I^arrabee  state  that  of  the  945  cases 
reviewed  by  them,  80  had  chronic  endocarditis;  that  4  of  these  went 
to  the  autopsy  table,  and  3  of  them  showed  a  fresh  endocarditis. 

Other  factors  which  may  be  considered  as  having  a  predisposing 
influence  toward  the  development  of  endocarditis  are  alcoholism, 
anaemia,  debility,  or  malnutrition  from  any  cause.  The  character 
of  the  epidemic  seems  to  have  some  influence  upon  this,  as  upon 
other  complications;  for  example,  Netter  knew  of  7  cases  in  the 
various  hospitals  of  Paris  during  the  year  1885.  Pathological 
specimens  from  3  cases  were  shown  before  the  Chicago  Medical 
Society  during  the  current  year. 

The  manner  in  which  the  pneumococci  become  implanted  upon 
an  intact  endocardium  is  as  obscure  as  the  reason  why  they  prefer 
the  aortic  to  the  mitral  valves.  The  experimental  production  of 
endocarditis  by  inoculation  with  the  pneumococcus  is  usually  unsuc- 
cessful, unless  the  valves  are  previously  injured  by  the  method  of 
Orth  and  Wyssokowitsch,  but  occasionally  endocarditis  results 
without  any  antecedent  injury.     Michaelis,  in  1895,  showed  the 


PREBLE:   PNEUMOCOCCUS   ENDOCARDITIS.  791 

heart  of  a  dog  which  died  in  the  course  of  immunization  to  the 
pneumococcus  from  an  acute  endocarditis  of  the  aortic  and  mitral 
valves.    The  pneumococci  were  demonstrated  in  the  vegetations. 

It  has  been  suggested  that  the  endothehal  cells,  which  possess 
the  power  of  protruding  pseudopodia  and  are  also  phagocytic  take 
up  the  bacteria  from  the  blood.  If  the  bacteria  are  thus  destroyed 
well  and  good,  but  if,  on  the  other  hand,  the  endothelial  cells  are 
destroyed  the  surface  of  the  valve  is  roughened,  fibrin  cells  and 
more  bacteria  are  deposited,  and  endocarditis  results. 

One  might  infer  that  the  pneumococci  in  these  cases  are  particu- 
larly virulent,  but  upon  this  point  we  have  very  little  information. 
Fraenkel  reports  a  case  of  malignant  endocarditis  due  to  the  pneu- 
mococcus lasting  six  months.  The  cocci  were  repeatedly  obtained 
by  blood  cultures,  but  were  of  such  reduced  virulence  that  they  did 
not  cause  fatal  septicaemia  in  animals. 

Turning,  now,  to  the  clinical  aspect  of  this  condition,  it  becomes 
necessary  to  divide  the  cases  into  two  groups:  those  which  are 
latent — i.  e.,  do  not  cause  any  symptoms  which  permit  of  their  clinical 
recognition — and,  secondly,  those  in  which  the  clinical  diagnosis  is 
possible. 

The  first  group  is  and  must  remain  the  larger.  Wlien  the  endo- 
carditis develops  during  the  height  of  a  pneumonia  the  constitu- 
tional symptoms  would  be  lost  in  those  of  the  primary  localization 
of  the  pneumococcus,  and  the  physical  signs  from  the  heart  require 
time  for  their  development,  so  that  death  occurs  before  there  is  data 
upon  which  to  base  the  clinical  diagnosis.  The  possibility  of  an 
endocarditis  should  be  kept  in  mind,  particularly  with  patients 
beyond  thirty  years  of  age,  and  of  the  female  sex.  Frequently 
repeated  and  careful  examinations  of  the  heart  will  detect  an  endo- 
carditis which  must  otherwise  be  overlooked.  One  must  not,  how- 
ever, be  too  ready  with  the  diagnosis.  With  pneumonia,  as  with 
the  other  infectious  fevers,  systolic  murmurs  frequently  appear 
without  there  being  an  endocarditis.  Systolic  murmurs  without 
any  supporting  evidence  should  be  looked  upon  as  accidental. 
Diastolic  murmurs  here,  as  elsewhere,  have  a  high  significance, 
and,  appearing  in  the  course  of  a  pneumonia,  must  be  referred  to 
an  endocarditis. 

The  symptoms  resulting  from  pneumococcus  endocarditis  do  not 
present  any  marked  difference  from  those  resulting  from  endocar- 
ditis from  other  bacteria.  Temperature  is  present  in  practically 
every  case,  although  in  rare  instances  there  is  no  temperature. 
Lesage  and  Pineau  report  a  case  of  three  months'  duration  without 
there  being  at  any  time  any  elevation  of  temperature.  The  tem- 
perature is  usually  very  irregular,  interrupted  by  chills,  repeated 
at  irregular  intervals,  and  rising  frequently  to  104°  or  105°.  Excep- 
tions sometimes  occur,  and  show  a  continuous  or  regularly  inter- 
mittent fever.    The  temperature  of  the  pneumonia  may  pass  without 
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interruption  into  that  of  the  endocarditis,  but  in  a  very  considerable 
proportion  of  the  cases  there  is  a  period  of  a  few  days  of  freedom 
from  fever  intervening. 

Netter  was  familiar  with  this  afebrile  period,  but  gives  no  accurate 
data.  Of  20  cases  in  which  there  is  an  afebrile  period,  it  is  found 
to  vary  from  a  portion  of  one  day  up  to  twelve  and  more.  In  4  of 
these  cases  this  period  is  said  to  have  been  several  days,  without 
specifying  the  number;  13  of  the  other  16  had  a  period  of  seven 
days  or  less,  and  10  of  these  13  showed  a  period  of  four  days  or  less. 

The  duration  of  the  temperature  varies  over  wide  limits,  from  a 
few  days  to  weeks  or  months.  Inasmuch  as  it  is  never  possible  to 
fix  the  exact  date  of  the  onset  of  the  endocarditis,  the  figures  here 
given  are  for  the  entire  duration  of  the  illness.  This  is  given  in  109 
of  the  reported  cases,  and  ranges  from  a  minimum  of  seven  days  to  a 
maximum  of  one  hundred  and  eighty  days,  and  averages  thirty  days. 

As  a  general  proposition,  those  cases  in  which  a  meningitis 
develops  are  shorter  than  the  others,  but  even  with  this  complica- 
tion they  may  last  for  weeks. 

The  pulse  rate  in  the  cases  varies  so  greatly  that  it  is  as  impossible 
to  make  any  general  statement  in  regard  to  it  as  it  is  in  regard  to 
the  course  of  the  temperature.  The  pulse  rate  may  follow  the 
course  of  the  temperature,  and  be  proportionate  to  it,  but  in  other 
cases  it. is  far  more  rapid  than  the  temperature  would  lead  one  to 
expect,  while  in  other  cases  there  is  a  marked  bradycardia.  The 
bradycardia  in  some  cases  is  the  result  of  a  complicating  menin- 
gitis, but  is  also  seen  in  cases  which  do  not  present  any  manifesta- 
tions of  the  latter. 

The  pulse  rate  is  greatly  influenced  by  movement,  a  change  in 
position  causing  an  abnormal  amount  of  change  in  the  rate  of  the 
heart's  action.  There  is  often  also  marked  change  in  the  pulse 
count  from  minute  to  minute. 

So  far  as  subjective  symptoms  referable  to  the  heart  are  con- 
cerned, they  are  the  exception  rather  than  the  rule,  and  when  they 
are  prominent  are  practically  always  the  result  of  an  old  heart 
lesion.     Palpitation,  oppression,  and  pain  may  occur. 

Physical  signs  are  entirely  lacking  in  many  of  the  cases.  Here, 
as  with  other  forms  of  endocarditis,  the  auscultatory  signs  appear 
before  the  percussorial.  The  site  and  time  of  the  resultant  murmur 
or  murmurs  are  of  course  determined  by  the  site  of  the  endocarditis. 
If  the  murmur  is  purely  systolic  one  must  be  cautious  about  its 
interpretation.  A  well-localized  systolic  murmur,  which  persists 
and  which  gradually  increases  in  intensity,  must  be  looked  upon 
with  anxiety,  if  there  are  constitutional  symptoms  not  sufficiently 
accounted  for  by  a  process  elsewhere  in  the  body;  but,  again,"  we 
must  urge  a  caution  against  mistaking  the  often  loud  systoHc 
murmur,  found  over  the  hearts  of  people  who  are  or  have  been 
seriously  ill,  for  one  due  to  actual  endocardial  changes. 
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If  diastolic  murmurs  appear,  they  may  be  safely  referred  to  an 
endocarditis. 

In  a  certain  proportion  of  the  cases  a  pericarditis  develops,  and 
it  may  be  impossible  to  determine  clinically  whether  the  murmurs 
heard  are  endocardial  or  pericardial. 

Changes  in  the  size  and  shape  of  the  area  of  cardiac  dulness  are 
found  in  a  certain  small  proportion  of  the  cases,  even  in  those  in 
which  the  endocarditis  is  purely  acute. 

Alteration  in  the  rate  and  rhythm  of  the  respirations  is  due  rather 
to  the  changes  in  the  limgs  and  pleurae  than  to  those  in  the  heart, 
but  the  possibility  of  pulmonary  infarction  must  be  kept  in  mind 
in  the  cases  in  which  the  right  heart  is  involved.  The  symptoms  of 
such  infarction  are  determined  largely  by  the  size  of  the  infarct, 
and  vary  from  nothing  at  all  to  severe  and  sudden  dyspnoea  and 
hiFmoptysis. 

Urinary  changes  are  those  common  to  infectious  processes;  con- 
centrated and  high-colored  urine,  in  which  albumin  and  casts  are 
often  found.  If  infarcts  are  formed  in  the  kidney — and  this,  as  has 
been  pointed  out,  occurs  rather  frequently — the  kidney  may  become 
painful  and  blood  appear  in  the  urine.  In  many  cases  no  clinical 
symptoms  result,  or  are  overlooked  in  the  multitude  of  other  and 
more  striking  features. 

The  spleen  is  often  enlarged,  the  tumor  being  a  part  of  the  picture 
of  a  severe  infection.  It  also  is  a  frequent  site  of  infarction,  which 
may  show  itself  by  pain  and  sudden  increase  in  the  size  of  the  spleen. 
A  localized  peritonitis  often  results,  and  may  cause  audible  and 
palpable  friction.  The  liver  in  some  cases  is  swollen  from  passive 
congestion,  and  jaundice  may  occur.  The  exact  etiology  of  such 
jaundice  is  as  obscure  here  as  in  other  severe  acute  infections. 

A  small  percentage  of  the  cases  show  changes  in  the  skin  in  the 
way  of  localized  erythema,  or  more  often  in  the  shape  of  purpura. 
Herpes,  particularly  over  the  distribution  of  the  middle  and  lower 
branches  of  the  fifth  cranial  nerve,  is  common  here,  as  in  other 
instances  of  infection  with  the  pneumococcus. 

Arthritis  is  a  rather  frequent  complication  of  these  cases,  and 
while  this  has  been  proven  to  be  due  to  the  pneumococcus,  in  but 
few  instances,  it  is  highly  probable  that  the  organism  could  be 
demonstrated  in  the  bulk  of  these  cases. 

Last,  and  in  some  ways  the  most  important,  are  the  blood  changes. 
Leukocytosis  is  the  rule  in  pneumococcus  infections,  but,  excep- 
tionally, and  this  is  particularly  true  in  very  severe  cases,  among 
which  we  must  place  those  in  which  endocarditis  has  occurred, 
the  white  blood  corpuscles  are  often  not  at  all  increased  in  number; 
may  be  even  reduced.  The  red  blood  cells  and  the  haemoglobin 
are  reduced.  More  important  still  is  the  fact  that  the  pneumo- 
coccus can  be  demonstrated  by  culture  or  by  smear  from  the  circu- 
lating blood.     The  number  of  cases  in  which  this  has  been  so  far 
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done  is  still  small,  only  9  in  number,  but  in  view  of  the  fact  that  the 
pneumococci  are  found  in  the  blood  in  something  over  80  per  cent, 
of  all  cases  of  pneumonia,  we  must  believe  that  they  would  be  found 
equally  often  in  this  class  of  cases,  if  sought  for  in  the  proper  man- 
ner. Repeated  examination  may  be  required,  as  is  illustrated  by 
the  third  of  the  personal  cases  reported,  in  which  repeated  effort 
failed  to  find  them  until  after  the  appearance  of  the  purpura,  when 
they  were  very  readily  found. 

The  diagnosis  of  an  endocarditis  must  rest  upon  physical  signs, 
which  should  be  faithfully  looked  for  in  all  cases  of  pneumonia, 
and  particularly  in  a  case  which  does  not  end  at  the  proper  time, 
but  runs  over  into  a  high  and  irregular  temperature,  with  repeated 
chills.  If  such  a  temperature  is  not  accounted  for  by  a  delayed 
resolution,  an  empyema  or  some  other  demonstrable  complication, 
the  possibility,  even  probability,  of  a  complicating  endocarditis 
must  be  seriously  in  mind,  even  though  the  physical  examination 
of  the  heart  shows  nothing. 

Before  leaving  this  question  it  should  be  stated  that  the  pneumo- 
coccus  can  excite  an  endocarditis  without  there  being  any  involve- 
ment of  the  lungs  at  any  time.  In  such  cases  the  clinical  diagnosis 
may  not  be  carried  beyond  the  point  of  diagnosing  an  acute  endo- 
carditis, unless  the  bacteriological  examination  of  the  blood  shows 
the  pneumococci. 

The  prognosis  is  shown  by  the  fact  that  in  the  132  cases  there  are 
but  4  recoveries,  and  in  but  1  of  these  is  the  diagnosis  complete — 
i.  e.,  an  endocarditis  is  observed  at  the  time  the  pneumococci  are 
circulating  in  the  blood.  I  am  not,  however,  of  the  opinion  that  this 
represents  the  true  mortality  rate,  for  I  cannot  but  believe  that  there 
are  cases  of  pneumonia  which  recover  even  though  there  is  a  com- 
plicating endocarditis. 

No  one  who  has  ever  seen  the  heart  from  a  case  of  this  sort  has 
much  to  say  in  regard  to  the  treatment,  for  its  futility  is  too  obvious. 
If  the  vegetations  are  small,  the  virulence  of  the  bacteria  low,  the 
resistance  of  the  individual  high,  the  patient  may  recover,  but  these 
factors  cannot  be  estimated  in  the  present  state  of  our  knowledge, 
and  only  the  last  one  can  be  influenced. 

Proper  food;  absolute  quiet,  physical  and  mental;  stimulant 
medication,  the  reduction  of  temperature  by  hydrotherapy,  and 
the  use  of  the  ice-bag  over  the  heart  practically  exhaust  our  thera- 
peutic means.  Various  drugs,  such  as  the  salicylates,  the  oil  of 
wintergreen,  the  creosote  derivatives,  silver  salts,  and  others  are 
employed,  but,  it  must  be  admitted,  without  demonstrable  effects. 

Conclusions.  1.  Endocarditis  complicates  pneumonia  in  about 
1  per  cent,  of  all  cases,  and  in  5  per  cent,  of  the  fatal  cases. 

2.  Endocarditis  due  to  the  pneumococcus  makes  about  25  per 
cent,  of  all  cases  of  bacterial  endocarditis. 

3.  The  pneumococcus  may  cause  endocarditis  of  any  degree  of 
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intensity,  but  in  over  three-fourths  of  the  cases  it  is  of  the  severe  or 
so-called  malignant  type. 

4.  The  exudate  is  usually  massive,  but  there  is  less  disposition 
to  ulceration  and  perforation  of  the  valves  than  in  endocarditis  due 
to  the  streptococci  and  staphylococci. 

5.  The  endocarditis  complicating  pneumonia  is  almost  alvi^ays 
due  to  the  pneumococcus,  although  it  may  be  due  to  other  bacteria. 

6.  Pneumococcus  endocarditis  is  much  more  often  left  than  right- 
sided,  but  involvement  of  the  tricuspid  and  pulmonary  valves  occurs 
about  four  times  as  often  as  it  does  with  endocarditis  in  general. 

7.  The  pneumococcus  attacks  the  aortic  valves  more  often  than 
the  mitral,  and  relatively  twice  as  often  as  the  other  organisms 
commonly  causing  endocarditis. 

8.  The  pneumococcus  attacks  the  mitral  valve  relatively  only 
half  as  often  as  other  organisms,  while  it  attacks  the  tricuspid  about 
twenty  times  as  often. 

9.  Infarcts  occur  in  about  one-half  the  cases. 

10.  Meningitis  complicates  the  pneumococcus  endocarditis  in 
about  60  per  cent,  of  the  cases. 

11.  Pneumococcus  endocarditis  is  relatively  twice  as  common 
in  females  as  in  males. 

12.  Endocarditis  complicates  pneumonia  much  more  frequently 
after  thirty  years  of  age  than  before. 

13.  An  old  heart  lesion  favors  the  development  of  pneumococcus 
endocarditis. 

14.  The  clinical  picture  of  pneumococcus  endocarditis  does  not 
differ  from  that  due  to  any  acute  endocarditis. 

15.  The  endocarditis  may  develop  before,  during,  or  after  the 
pulmonary  involvement,  but  the  pneumococci  may  infect  the  endo- 
cardium without  there  being  at  any  time  any  involvement  of  the 
lungs. 

16.  A  considerable  number  of  the  cases  show  a  period  of  normal 
temperature  between  the  fever  due  to  the  pneumonia  and  that  due 
to  the  endocarditis. 

17.  This  afebrile  period  is  rarely  longer  than  a  week,  and  is 
usually  only  three  or  four  days. 

18.  The  endocarditis  may  be  afebrile. 

19.  The  duration  varies  from  a  few  days  up  to  months. 

20.  The  pulse  is  usually  rapid  and  irritable,  but  bradycardia  is 
more  frequent  than  in  other  forms  of  acute  endocarditis. 

21 .  Subjective  symptoms  referable  to  the  heart  are  usually  absent, 
except  in  cases  where  there  is  an  old  heart  lesion,  when  they  are  due 
to  the  old  rather  than  the  fresh  endocarditis. 

22.  Physical  signs  of  the  endocarditis  are  often  entirely  lacking. 

23.  Signs  and  symptoms  from  other  organs  are  either  those 
common  to  infectious  processes  or  are  due  to  infarcts,  in  which  case 
they  vary  with  the  size  and  site  of  the  infarct. 
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24.  Leukocytosis  is  frequently  absent. 

25.  Blood  culture,  carefully  and  perhaps  frequently  repeated, 
will  show  the  pneumococci. 

26.  The  diagnosis  is  diflScult,  impossible,  in  fact,  in  cases  in 
which  the  endocarditis  develops  during  the  course  of  the  pneu- 
monia, and  ends  rapidly  in  death. 

27.  Endocarditis  should  always  be  suspected  in  a  case  of  pneu- 
monia which  is  followed  by  an  irregular  temperature  not  suflficiently 
accounted  for  by  some  other  complication,  such  as  empyema. 

28.  Case  II.  of  the  personal  cases  is  the  only  one  so  far  recorded 
ending  in  recovery,  admitting  for  the  sake  of  argument  that  Case  I. 
is  really  not  what  it  was  supposed  to  be.  The  cases  of  Wells  and 
Robison  lack  the  demonstration  of  the  pneumococci  in  the  blood. 

29.  The  prognosis  is  extremely  grave,  for  60  per  cent,  of  the  cases 
have  a  complicating  meningitis,  but  it  is  probable  that  the  percentage 
of  recovery  is  higher  than  the  reports  so  far  published  would  lead 
one  to  infer. 

30.  The  treatment  consists  merely  in  rest,  absolute  rest,  with 
good,  supporting  food,  and  stimulation  as  required. 
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A  CONTRIBUTION  TO  THE  STUDY  OF  ULCERATIVE 
ENDOCARDITIS. 

By  Montgomery  H.  Sicard, 

IN8TKUCTOR    OF    PHYSICAL    DIAGNOSIS    IN    THE    COHNELL    UNIVERSITY    MEDICAL    SCHOOL, 

NEW    YORK. 

It  is  the  writer's  intention  in  this  article  to  give  a  short  resume  of 
the  history  of  ulcerative  endocarditis,  the  pathological  anatomy  of 
the  disease,  and  the  etiological  factors,  together  with  a  short  synopsis 
of  thirty-two  cases. 

In  the  recapitulation  the  writer  takes  up  the  varieties  of  the  dis- 
ease, with  the  principal  symptoms  as  found  in  his  collection. 

The  names  of  Bouillard  and  Stenhouse  Kirkes  are  prominent 
among  those  who  first  recognized  that  there  is  a  form  of  endocar- 
ditis more  malignant  in  its  course  and  termination  than  the  simple 
acute  variety. 

Virchow  first  showed  the  embolic  nature  of  the  plugs  occurring 
in  the  arteries. 

Winge  was  the  first,  however,  to  describe  microbes  found  on  the 
valves  and  in  the  metastatic  infarcts;  these  he  described  as  chains 
of  small  rods  or  of  small  round  granules. 

Heilberg  also  found  organisms  of  a  similar  character  in  a  case 
of  endocarditis  in  a  puerperal  state ;  he  excised  particles  of  the  valves 
and  injected  them  into  rabbits,  but  without  effect.  Numerous  inocu- 
lation experiments  followed,  and  Birch-Hirschfeld  succeeded  in 
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causing  panophthalmitis  in  three  rabbits  by  inoculation  with  frag- 
ments of  valve  deposits. 

From  1885  to  1888  numerous  interesting  observations  were  pub- 
Ushed,  most  important  of  them  being  those  of  Netter,  Weichsel- 
baum,  Orth,  Wyssokowitsch,  and  Rosenbach.  The  investigations 
showed  that  by  injecting  into  the  external  jugular  vein  pyogenic 
organisms,  as  streptococcus  pyogenes,  staphylococcus  pyogenes 
aureus,  and  others,  an  artificial  endocarditis  could  be  produced. 
The  experiments  were  more  apt  to  be  successful  if  the  valves  or 
arterial  surfaces  were  injured  before  the  introduction  of  the  germs; 
the  injury  being  caused  by  a  sterihzed  stylet  passed  through  the 
carotid  artery  into  the  left  ventricle  (Rosenbach).  However, 
Dreschfeld  has  succeeded  in  producing  the  disease  without  pre- 
viously wounding  the  valves.  The  resulting  organisms  were  found 
on  the  valve  surface  and  in  the  metastatic  emboli. 

Most 'recent  investigators  are  of  the  opinion  that  the  difference 
between  simple  acute  and  ulcerative  endocarditis  is  one  of  degree, 
depending  upon  the  virulence  of  the  invading  organisms  or  their 
toxins,  or  susceptibility  on  the  part  of  the  patient.  Bacteria  are 
found  in  the  valves  of  both  forms ;  almost  always  in  the  ulcerative 
variety,  often  in  the  simple  form,  and  the  same  organisms  are  found 
in  both.  According  to  Weichselbaum,  "acute  endocarditis  chiefly 
affects  the  valves,  especially  of  the  left  heart,  and  appears  to  be 
practically  always  due  to  bacteria;  the  micro-organisms  affect  the 
valves  either  primarily  or  are  derived  from  other  organs.  An  ana- 
tomical distinction  between  ulcerative  and  verrucose  forms  can  be 
drawn  only  according  to  the  destructive  character  of  the  inflamma- 
tion. The  difference  is  entirely  one  of  degree,  dependent  upon  the 
quantity  and  the  virulence  of  the  bacteria.  In  the  ulcerative  variety 
the  necrotic  destruction  and  the  surrounding  inflammation  is  much 
more  extensive  than  in  the  other,  and  leads  to  the  formation  of 
ulcers,  erosion,  miliary  aneurysms,  and  perforation  of  the  valves." 
Dawson  Williams  thinks  that  when  the  right  heart  is  attacked  it  is 
by  secondary  infection. 

Harbitz  records  39  cases  which  he  considers  of  the  infectious 
type.  In  6  cases  the  ulcerations  had  healed  and  presented  out- 
growths on  the  endocardium;  at  the  edges  of  the  vegetations  masses 
of  bacteria  were  aggregated,  but  cultures  remained  sterile.  He 
makes  two  classifications  pathologically — one  with  vegetations  and 
excrescences  on  the  endocardium,  the  other  with  destruction  of  tissue 
ulceration.  Osier  says  that  in  75  per  cent,  of  cases  the  infectious 
form  is  engrafted  upon  a  previous  endocarditis.  In  his  collection 
of  209  cases  the  tricuspid  valve  was  involved  alone  in  19,  the  pul- 
monary in  15,  aortic  alone  in  55,  mitral  alone  in  17,  aortic  and  mitral 
together  in  41,  heart  walls  in  33,  and  the  right  heart  alone  in  9. 

Jackson  reports  59  cases,  with  autopsies  in  43.  The  mitral  valve 
alone  was  affected  in  15,  the  aortic  in  9,  both  together  in  10,  and 
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the  right  heart  showed  lesions  in  6  cases.  Small  abscesses  of  the 
brain  and  purulent  meningitis  were  often  seen,  and  organisms 
resembling  cocci  morphologically  were  frequently  found  in  sections 
of  the  endocardium. 

In  44  cases  of  the  ulcerative  type  reported  by  Thayer  and  Lazear 
the  right  heart  was  affected  in  15.91  per  cent. 

Out  of  802  benign  cases  in  the  Munich  statistics  the  right  heart 
alone  was  affected  in  3.25  per  cent.^ 

The  organisms  most  frequently  found  are  the  streptococcus  pyo- 
genes, staphylococcus  pyogenes  albus  and  aureus,  pneumococcus 
of  Fraenkel,  or  diplococcus  lanceolatus;  less  frequently  the  gono- 
coccus,  typhoid  bacillus,  bacillus  of  tuberculosis,  bacillus  of  diph- 
theria, and  the  colon  bacillus.  Streptococcus  pyogenes  and  staphy- 
lococcus pyogenes  aureus  are  found  in  cases  in  which  the^endocarditis 
is  apparently  primary;  in  septic  and  pyaemic  conditions,  as  wounds, 
abscesses,  the  puerperal  state,  erysipelas,  etc. ;  in  cases  where  there 
is  a  pre-existing  valvular  lesion,  due  to  previous  rheumatic  disease. 
These  two  organisms  have  also  been  found  upon  the  valves  in  cases 
complicating  typhoid  fever,  gonorrhoea,  diphtheria,  etc.,  as  showing 
a  type  of  mixed  infection.  The  diplococcus  lanceolatus  has  been 
found  mostly  where  croupous  pneumonia  or  meningitis  has  been 
present,  although  two  cases  are  cited  in  this  series  where  neither 
lesion  existed,  but  a  previous  endocarditis  had  occurred. 

Blood  cultures  were  taken  in  23  of  Jackson's  59  cases;  strepto- 
coccus was  found  in  8,  micrococcus  lanceolatus  in  5,  staphylococcus 
in  3,  colon  in  1,  streptococcus  and  staphylococcus  together  in  1,  and 
streptococcus  with  unknown  organisms  in  1. 

Of  the  writer's  cases  staphylococcus  was  found  in  4,  micrococcus 
lanceolatus  in  3,  staphylococcus  and  pneumococcus  together  in  1, 
streptococcus  in  2  cases. 

According  to  Dreschfeld  "the  following  types  of  malignant  endo- 
carditis are  recognized:  (a)  primary;  (6)  as  a  complication  of  septic 
diseases;  (c)  as  a  complication  of  pneumonia  and  meningitis;  (d)  as 
a  mixed  infection  secondary  to  the  acute  infectious  fevers,  to  rheu- 
matic endocarditis,  or  to  a  sclerosis  of  the  valves." 

The  primary  cases  are  admittedly  rare.  Pneumonia  is  a  frequent 
cause,  as  is  meningitis,  also  septicaemia  from  whatever  origin;  rheu- 
matic fever,  and  less  frequently  typhoid  fever,  influenza,  diphtheria, 
scarlet  fever,  tuberculosis,  variola,  and  measles,. 

Of  the  writer's  32  cases  8  occurred  coincidently  with  rheumatism, 
1  apparently  with  a  strain  of  the  back  accompanied  by  haematuria, 
7  gave  a  history  of  old  rheumatic  attacks,  3  of  having  had  scarlet 
fever  or  diphtheria.  2  of  palpitation  and  dyspnoea,  7  of  typhoid 

'  In  looking  up  the  records  of  cases  of  simple  mitral  stenosis  the  writer  has  collected  50  cases, 
in  which  12  (24  per  cent.)  showed  lesions  of  the  tricuspid  valve.  These  give  the  largest  per- 
centage of  right  heart  inflammation  he  has  yet  seen  (report  of  the  Cornell  University 
Dispensary,  1904). 
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fever,  influenza,  or  malaria,  the  remainder  having  apparently 
always  been  well. 

The  disease  is  rare  among  young  children.  Osier  gives  but  3  cases 
in  his  collection  of  109.  The  records  of  the  Children's  Hospital  at 
Melbourne  furnish  but  1  case  in  ten  years.  Davies  finds  but  1  case 
in  the  Transactions  of  the  Pathological  Society  (London).  Only  1 
case  appears  in  the  records  of  the  London  Hospital  for  Sick  Chil- 
dren from  1870  to  1890,  and  S.  S.  Adams  reports  but  1  case  in  the 
Children's  Hospital,  Washington,  D.  C,  since  1870. 

S.  S.  Adams  has  collected  all  the  cases  reported  in  children  under 
fifteen  years  of  age — 46  in  all — 3  congenital,  1  of  eight  months,  1 
of  ten  months,  1  of  eleven  months,  3  of  three  years,  2  of  four  years, 
3  of  five  and  a  half  years,  2  of  six  years,  and  the  others  of  seven  and 
over.  The  diseases  preceding  or  accompanying  this  condition 
were:  maternal  erysipelas  and  fetal  infection  (cultures  from  the 
cord  showed  streptococci);  malaria,  1  (sestivo-autumnal) ;  acute 
miliary  tuberculosis,  1 ;  vaginitis,  1 ;  remitting  fever,  1 ;  rheumatism, 
3;  chorea,  2;  rheumatism  and  chorea,  1;  typhoid  fever,  2;  empyema, 
1 ;  trauma,  1 ;  otitis  media,  1 ;  old  cardiac  disease,  5 ;  caseous  tubercle, 
1;  diphtheria,  1;  influenza,  2;  erysipelas,  1;  tonsillitis,  1.  The  rest 
are  not  given. 

Of  the  46  cases,  the  heart  wall  was  affected  in  6,  the  tricuspid 
valve  in  5,  the  pulmonary  valve  in  2;  one  had  a  patent  foramen 
ovale,  and  in  the  others  the  left  heart  was  the  seat  of  inflammation. 

No  cases  have  occurred  in  young  children  in  the  Presbyterian 
Hospital  during  the  last  ten  years. 

Group  L 

The  following  collection  of  cases  is  one  in  which  the  staphylo- 
coccus pyogenes  aureus  was  found.  The  albus,  which  was  obtained 
in  a  number  of  cases,  is  considered  only  as  a  skin  contamination. 

Case  L — Aged  thirty-seven  years,  male,  attendant,  admitted 
February  3,  1900;  died  February  9,  1900.  Two  of  the  family  died 
of  pulmonary  tuberculosis.  The  patient  drank  moderately,  but 
never  had  syphilis  or  rheumatism. 

The  present  illness  began  one  week  before  admission  with  the 
sudden  vomiting  of  about  a  pint  of  blood,  followed  by  a  pain  over 
both  hypochondriac  regions.  Three  days  later  he  had  retention  of 
urine. 

The  physical  examination  upon  admission  showed  nothing,  but 
the  following  day  the  temperature  began  to  rise  irregularly,  reach- 
ing 107°  on  the  third  day,  continuing  on  the  fourth  day,  and  then 
falling  slowly  to  103°.  During  this  time  he  developed  a  pericardial 
friction  sound.  The  second  day  he  had  three  convulsions,  with 
great  increase  in  arterial  tension.  Examination  of  the  urine  showed 
15  per  cent,  of  albumin  (by  volume),  hyaline  and  granular  casts, 
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and  red  blood  cells.  Symptoms  of  meningitis  soon  followed,  with 
headache,  violent  delirium,  retraction  of  the  head,  rigidity  of  the 
muscles  of  the  neck,  back,  and  extremities,  and  general  hyperses- 
thesia.  Blood  culture  proved  a  pure  growth  of  staphylococcus 
pyogenes  aureus.  There  were  no  petechial  hemorrhages,  no  chills; 
there  was  no  splenic  enlargement,  nor  any  reaction  to  Widal  test. 

Upon  autopsy  the  heart  weighed  nine  and  one-half  ounces; 
the  pericardium  was  normal,  but  the  mitral  valve  showed  small, 
white,  soft,  vegetations;  the  spleen  and  the  kidneys  were  apparently 
normal. 

Cultures  from  the  spleen  and  brain  showed  staphylococcus 
pyogenes  aureus. 

Case  II. — Aged  twenty-five  years,  housewife;  admitted  May  7, 
1899;  died  May  9,  1899. 

There  was  no  family  or  previous  history  of  note,  with  the  excep- 
tion of  an  attack  of  rheumatism  fourteen  months  before  admission. 
Dating  from  this,  however,  the  patient  had  attacks  of  cardiac  pal- 
pitation and  dyspnoea. 

The  present  illness  began  five  days  before  admission,  with  sud- 
den vomiting,  dizziness,  and  high  fever,  preceded  by  dull  pain  in 
the  joints.  Two  days  after  this  a  bright-red  eruption  occurred  on 
her  feet  and  legs,  accompanied  by  severe  epistaxis. 

The  physical  examination  showed  evidence  of  mitral  insuflficiency; 
the  presence  of  a  rather  profuse  hemorrhagic  eruption,  and  marked 
delirium.  The  temperature  was  106°,  pulse  120.  After  admission 
the  temperature  continued  high.  The  blood  showed  19,000  leuko- 
cytes per  c.mm.  Culture  gave  an  abundant  growth  of  staphylococcus 
pyogenes  aureus.  There  were  no  chills,  no  splenic  enlargement, 
and  no  reaction  to  Widal  test.     Autopsy  could  not  be  obtained. 

Case  III. — Aged  eighteen  years,  housewife;  admitted  February 
17,  1902;  died  February  21,  1902. 

The  patient  was  a  premature  child,  and  while  young  had  scarlet 
fever,  diphtheria,  acute  articular  rheumatism,  and  typhoid  fever. 
She  had  frequent  attacks  of  cardiac  palpitation  and  dyspnoea,  and 
during  her  pregnancies  was  ursemic;  she  was  not  alcoholic,  but  was 
a  confirmed  tea  drinker.  For  eleven  weeks  previous  to  admission 
she  was  short  of  breath,  had  dyspnoea  and  palpitation,  nausea, 
occasional  vomiting,  and  diarrhoea. 

Examination  revealed  a  dilated  heart,  in  which  evidence  of  mitral 
and  tricuspid  incompetency  existed ;  there  was  subcutaneous  oedema, 
and  dropsy  of  the  serous  cavities.  The  liver  and  spleen  were  both 
palpable.  The  course  of  the  temperature  was  from  103°  to  104°, 
and  continuous.  The  blood  examination  revealed  37,000  leuko- 
cytes to  the  cubic  millimeter,  and  the  presence  of  staphylococcus 
pyogenes  aureus;  there  was  no  reaction  to  Widal  test.  The  urine 
contained  a  trace  of  albumin  and  much  blood.  There  were  no 
subcutaneous  hemorrhages. 
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Case  IV. — Aged  thirty-six  years,  male,  butcher;  admitted  Octo- 
ber 31,  1901;  died  November  14,  1901. 

Family  history  was  unimportant.  The  patient  had  rheumatism 
of  the  subacute  variety  at  twenty-five  years  of  age,  and  gonorrhoea 
four  years  ago.  For  four  months  before  admission  he  felt  languid 
and  listless,  with  dyspnoea,  dry  cough,  precordial  pain;  at  two  dif- 
ferent periods  he  had  profuse  hemorrhagic  eruptions. 

Upon  physical  examination  mitral,  systolic,  and  aortic  diastolic 
murmurs  were  heard;  the  heart  was  enlarged,  and  compensation 
had  broken.  The  liver  could  be  felt  three  inches  below  the  costal 
margin.  The  spleen  was  enlarged.  After  admission  petechial 
hemorrhages  developed.  The  temperature  was  irregular  and  not 
higher  than  101°,  the  pulse  168.  Leukocytes,  27,000  per  c.mm.; 
haemoglobin,  85  per  cent.  A  growth  of  staphylococcus  pyogenes 
aureus  was  obtained  upon  culture.     No  autopsy  was  granted. 

Group  II. 

The  following  cases  constitute  a  group  in  which  the  infection  is 
by  the  micrococcus  lanceolatus.  The  first  two  cases  were  reported 
by  Dr.  Walter  B.  James  in  the  Presbyterian  Hospital  Report  of 
1898,  and  are  here  entered  through  his  courtesy.  It  is  of  interest 
to  note  that  none  of  them  were  accompanied  by  pulmonary  com- 
plications. 

Case  V. — Aged  nineteen  vears,  German;  admitted  May  1,  1887; 
died  May  28,  1887. 

There  was  no  family  or  previous  history  of  note.  The  present 
trouble  began  three  months  before  admission,  with  a  mild  attack  of 
inflammatory  rheumatsim.  The  patient  was  told  at  that  time  she 
had  organic  heart  disease.  Anaemia,  dyspnoea,  and  cardiac  palpi- 
tation were  the  chief  complaints.  Two  days  before  admission  she 
suddenly  lost  the  power  in  her  right  arm  and  leg,  with  complete 
aphasia. 

Physical  examination  showed  mental  apathy;  an  irregular  heart 
with  a  loud  mitral  systolic  murmur  heard  in  the  axilla  and  over  the 
back.  The  spleen  percussed  large,  but  could  not  be  felt.  There 
was  great  hypersensitiveness  of  the  trunk  and  of  the  extremities, 
especially  on  the  right  side,  with  paralysis  of  that  side. 

The  course  of  the  temperature  curve  was  irregular,  and  ranged 
between  101°  and  105°.  The  leukocytes  showed  an  increase  to 
14,000  percmm.,  later  falling  to  10,000;  there  were  1,806,000  red 
blood  cells,  and  43  per  cent,  haemoglobin.  A  culture  from  the 
blood  showed  micrococcus  lanceolatus.  Examination  of  the  urine 
gave  6  per  cent,  of  albumin  (by  volume),  no  casts.  She  passed 
from  fourteen  to  twenty  ounces  during  the  twenty-four  hours. 

Upon  autopsy  the  heart  was  found  to  weigh  fourteen  ounces; 
upon  the  mitral  valve,  extending  to  the  anterior  surface  of  the 
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auricle,  and  also  into  the  ventricle,  was  a  large  patch  of  vegetation, 
rough  and  ragged,  but  not  ulcerated;  the  heart  muscle  was  mottled 
with  pale  areas.  The  spleen  was  swollen  and  soft,  with  numerous 
white  infarctions  The  kidneys  showed  septic  infarction.  Of  cul- 
tures taken  from  the  spleen,  liver,  and  kidneys,  those  from  the  first 
two  organs  showed  abundant  growths. 

Case  VI. — Aged  twenty-two  years,  female;  book-keeper;  ad- 
mitted July  10,  1897;  discharged  August  18,  1897. 

There  was  no  family  history.  The  patient  had  scarlet  fever  and 
mild  rheumatism  as  a  child.  For  the  past  two  months  she  was  anae- 
mic and  did  not  menstruate,  although  not  pregnant.  One  month 
before  admission  mild  rheumatic  pains  again  appeared,  soon  fol- 
lowed by  a  sudden  retinal  hemorrhage.  At  the  age  of  fifteen  years 
she  was  told  of  the  presence  of  a  heart  murmur. 

Examination  showed  a  pronounced  thrill  at  the  apex  of  the  heart, 
with  presystolic  and  systolic  murmurs  over  the  same  area.  The 
spleen  was  enlarged,  urine  normal. 

The  course  of  the  temperature  continued  low  and  irregular,  not 
going  above  102°.  The  blood  showed  10,000  leukocytes  per  c.mm. 
Culture  gave  a  profuse  growth  of  micrococcus  lanceolatus ;  petechial 
hemorrhages  developed  with  sharp  pain,  severe  and  sudden,  over 
the  region  of  the  spleen,  blindness  in  both  eyes,  and  left  hemiplegia, 
in  which  condition  she  died. 

Case  VII. — Aged  twentv-seven  years,  German,  male;  admitted 
April  1,  1903;  died  April  3^  1903. 

For  two  months  past  the  patient  has  been  feeling  weak  and  lan- 
guid; four  weeks  before  admission  he  was  struck  violently  on  the 
head;  following  this  injury  he  felt  chilly  and  feverish,  had  headache, 
earache,  and  at  the  time  of  admission  he  was  delirious.  Upon  exami- 
nation his  neck  was  stiff  and  rigid,  and  painful  upon  motion;  his 
extremities  were  rigid  and  painful  also.  Over  the  mitral  area  a 
systolic  thrill  and  murmur  were  appreciable.  The  temperature 
continued  high,  104°.  There  was  no  splenic  tumor;  there  were  no 
chills.  Blood  examination  revealed  micrococcus  lanceolatus;  the 
leukocytes  were  9000  per  c.mm.    There  was  no  Widal  reaction. 

At  autopsy  the  mitral  valve  showed  two  large  vegetations,  a  cyst 
on  one  segment  and  perforation  of  another.  Under  the  pia  and 
arachnoid,  especially  around  the  cerebellum,  was  a  layer  of  greenish 
pus. 

Group  III.    A  Case  of  Mixed  Infection. 

Case  VIII. — Aged  forty-four  years,  housewife;  admitted  Janu- 
uary  18,  1902;  died  January  28,  1902. 

The  patient  was  a  moderate  alcoholic.  The  present  illness  began 
eight  days  before  admission,  with  severe  and  protracted  headache; 
three  days  before  admission  a  hard,  shaking  chill  occurred,  followed 
by  fever  and  sweating  and  increased  prostration. 
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Physical  examination  showed  marked  conjunctivitis  and  rhinitis, 
prostration,  and  rigidity  of  the  neck.  The  cardiac  impulse  was  in 
the  seventh  space,  and  a  mitral  systolic  murmur  was  evident.  The 
spleen  was  enlarged.  Lobar  pneumonia  soon  developed.  There 
were  21,000  leukocytes  per  c.mm.  Culture  from  the  blood  showed 
growths  of  micrococcus  lanceolatus  and  staphylococcus  pyogenes 
aureus.  Culture  from  the  nose  showed  micrococcus  lanceolatus, 
and  one  from  the  eyes  showed  staphylococcus.  The  temperature 
was  fairly  continuous  from  103°  to  104°,  with  frequent  rises  accom- 
panied by  chills.  Upon  lumbar  puncture  23  c.cm.  of  cloudy  fluid 
was  obtained,  from  which  smears  were  made,  showing  cocci 
arranged  in  pairs.  The  urine  contained  4  per  cent,  of  albumin, 
numerous  hyaline  and  granular  casts,  and  pus. 

Upon  autopsy  a  mass  of  polypoid  vegetations  was  found  on  the 
mitral  valve.  The  lungs  contained  a  number  of  minute  purulent 
nodules.  The  spleen  showed  numerous  infarctions.  A  layer  of 
pus  covered  the  base  of  the  brain;  the  ventricles  contained  turbid 
serum;  the  right  lateral  sinus  and  the  right  cavernous  sinus  were 
filled  with  clot.  The  ethmoidal  and  sphenoidal  sinuses  were  eroded 
and  filled  with  pus.    The  entire  cord  was  bathed  in  creamy  pus. 

Group  IV. 

The  following  cases  are  of  streptococcus  origin: 

Case  IX. — Aged  twelve  years,  female;  admitted  November  28, 
1902;  died  December  2,  1902. 

The  patient  had  no  previous  illness  of  note.  For  the  past  four 
weeks  she  suffered  from  headache,  pains  in  the  back,  languor, 
nose-bleed,  irregular  fever,  indefinite  chills,  with  sweating  and 
vomiting;  of  late  she  had  diarrhoea. 

On  examination  the  cardiac  impulse  was  found  in  the  anterior 
axillary  line,  and  a  loud  systolic  murmur  heard  over  the  entire  left 
anterior  chest,  axilla,  and  back.  The  spleen  was  enlarged,  urine  nor- 
mal, no  eruption.  The  course  of  the  temperature  was  irregular,  from 
101°  to  105°,  but  there  were  no  chills.  There  were  14,000  leuko- 
cytes per  c.mm.,  and  streptococcus  pyogenes  was  found  upon  blood 
culture.  No  malarial  organisms  were  found.  The  child  became 
semicomatose  and  developed  a  right  hemiplegia.  No  autopsy 
could  be  obtained. 

Case  X. — Aged  twenty-four  years,  housewife;  admitted  August 
12,  1897;  died  August  18,  1897. 

There  was  a  moderate  alcoholic  history.  Eight  days  before 
admission  and  during  her  menstrual  period  the  patient  ate  some 
indigestible  food.  She  had  pain  in  the  abdomen,  with  vomiting, 
diarrhoea,  and  headache.  She  has  vomited  every  day,  and  at  one 
time  the  vomitus  contained  a  little  blood.  She  has  had  chilly  sen- 
sations every  day. 
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On  admission  there  was  a  harsh  mitral  systolic  murmur.  Spleen 
not  palpable.  A  few  hemorrhagic  spots  were  present.  The  tem- 
perature was  enteric  in  character  and  continued  at  105°.  Leuko- 
cytes, 17,000  per  c.mm.;  no  reaction  to  Widal  test.  Blood  culture 
gave  a  growth  of  streptococcus  pyogenes. 

Autopsy  revealed  minute  vegetations  on  aortic  valve,  and  con- 
siderable mass  of  fibrin  on  the  mitral,  one  cup  being  eroded  and 
perforated.  The  heart  muscle  showed  infarcts,  as  did  the  spleen 
and  left  kidney.  The  brain  contained  a  blood  clot  as  large  as  an 
egg  in  the  right  occipital  lobe. 

Group  V. 

The  following  are  cases  in  which  blood  cultures  failed  to  give 
results,  and  diagnosis  rests  upon  pathological  findings  or  clinical 
signs.  Some  of  the  cases  occurred  when  the  means  of  culture  were 
not  as  perfect  as  at  present,  and  some  even  before  cultures  came 
into  general  use. 

Case  XI. — Aged  thirty-six  years,  female.  Old  malarial  and 
rheumatic  history;  rheumatic  arthritis,  with  chills  and  fever  for 
seven  weeks  before  admission.  Splenic  tumor,  high  remittent 
temperature,  with  chills;  10,000  leukocytes.  Mitral,  systolic,  and 
presystolic  and  aortic  diastoUc  murmurs  present. 

Upon  autopsy  one  cusp  of  the  aortic  valve  was  hypertrophied 
and  polypoid;  there  was  cerebral  embolism. 

Case  XII. — Aged  forty-two  years,  female;  history  of  oedema  of 
extremities,  and  dyspnoea  for  years.  Present  attack  of  ten  days' 
duration;  temperature  high  and  continuous;  leukocytes,  27,000; 
no  spleen,  no  chills,  no  cutaneous  hemorrhages.  There  were  mitral, 
systolic,  and  presystolic  murmurs. 

Autopsy  showed  thickening  of  the  mitral  and  aortic  valves, 
atheroma  of  the  coronary  arteries,  and  infarcts  of  the  lung. 

Case  XIII. — Aged  forty-four  years,  male;  scarlet  fever,  diph- 
theria, malaria,  and  nephritis  formerly;  alcoholic  and  gonorrhoeal 
history.  Present  attack  of  ten  days'  duration,  with  strain  of 
the  back  and  hematuria.  Temperature  was  high,  but  irregular, 
with  chills;  there  were  petechial  hemorrhages,  but  no  spleen;  leu- 
kocytes, 12,000  ;  the  urine  contained  a  trace  of  albumin  and  a 
few  casts.  Physical  examination  showed  a  double  murmur  at  the 
apex. 

Autopsy  revealed  large  vegetation  on  the  aortic  valve,  and  infarcts 
of  both  kidneys. 

Case  XIV. — Aged  twenty-five  years,  male.  Former  malarial 
and  gonorrhoeal  history.  For  six  weeks  before  admission  there  was 
irregular  fever,  with  chills  and  sweating;  splenic  tumor;  19,000 
leukocytes;  no  petechise.  There  was  a  general  systolic  murmur. 
No  autopsy. 
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Case  XV. — Aged  twenty-nine  years,  female;  scarlet  fever  as  a 
child,  with  attacks  of  cardiac  palpitation,  dyspnoea,  and  oedema 
following.  Temperature  high  and  continuous;  splenic  tumor; 
cutaneous  hemorrhages;  leukocytes,  23,000;  trace  of  albumin,  and 
a  few  hyaline  and  granular  casts.  Systolic  and  presystolic  mitral 
murmurs. 

Autopsy  showed  mitral  valve  greatly  stenosed;  aortic  valve  greatly 
stenosed,  with  one  cusp  perforated;  infarcts  of  the  lung. 

Case  XVI. — Aged  forty-one  years,  male;  old  malarial  history, 
with  gonorrhoea  and  cystitis.  Irregular  fever,  with  chills  and  oedema 
of  extremities;  no  spleen;  no  hemorrhages;  urine  contained  10  per 
cent,  of  albumin,  hyaline,  and  granular  casts.  There  was  a  mitral 
systolic  murmur. 

Autopsy  revealed  enormous  vegetations  on  the  mitral  valve; 
infarcts  of  the  heart,  liver,  and  spleen. 

Case  XVII. — Aged  twenty-six  years,  male;  old  rheumatic  his- 
tory, alcoholic,  with  gonorrhoea.  Ill  three  months  with  previous 
endocarditis.  Temperature  irregular,  with  splenic  enlargement 
and  cutaneous  hemorrhages.  Mitral,  systolic,  and  double  aortic 
murmurs. 

On  autopsy  the  mitral  valve  was  thickened  and  retracted;  the 
aortic  eroded  and  calcareous;  pericardium  adherent.  Infarcts  of 
the  spleen. 

Case  XVIII. — Aged  twenty-six  years,  male;  rheumatic,  alcoholic, 
gonorrhoeal,  and  specific  history.  For  eight  days  headache,  diar- 
rhoea, high,  continuous  temperature,  splenic  enlargement,  and 
cutaneous  hemorrhages.  The  urine  contained  10  per  cent,  of 
albumin,  hyaline,  and  granular  casts.  There  was  a  mitral  systolic 
murmur. 

Autopsy  revealed  vegetations  on  both  mitral  and  aortic  valves, 
and  infarcts  of  the  kidney. 

Case  XIX. — Aged  forty-three  years,  female.  Sudden  onset, 
with  chill,  fever,  diarrhoea,  hemiplegia;  temperature  was  continu- 
ously high ;  chill  was  not  repeated ;  no  splenic  enlargement ;  no  hem- 
orrhages.   Mitral  systolic  murmur. 

Autopsy.  Mitral  valve  thickened  and  retracted ;  infarcts  of  spleen 
and  kidney. 

Case  XX. — Patient  was  in  coma  when  admitted;  temperature 
104.5°;  no  physical  signs  could  be  made  out. 

Autopsy  revealed  a  large  ulceration  of  the  mitral  valve. 

Case  XXI. — Female.  Former  attacks  of  grippe  and  malaria. 
Upon  admission  there  was  swelling  of  the  joints,  fever,  and  coma. 
There  were  petechial  hemorrhages,  but  no  spleen;  the  urine  showed 
15  per  cent,  albumin,  hyaline,  and  granular  casts.  No  physical 
signs. 

Autopsy  showed  thickening  of  the  mitral  valve  and  infarcts  of 
the  spleen  and  kidneys. 
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Case  XXII. — Aged  twenty-eight  years,  male.  For  two  weeks 
had  rheumatic  pains,  dyspnoea,  and  sUght  temperature;  splenic 
enlargement;  double  aortic  murmurs. 

Autopsy  showed  ulceration  and  vegetations  on  the  aortic  valve; 
infarct  of  the  spleen. 

Case  XXIII. — Aged  twenty-eight  years,  female.  Rheumatism 
with  dyspnoea  and  cardiac  palpitation  for  two  months;  temperature 
irregular;  splenic  tumor  and  hemorrhages;  mitral  systolic  and  aortic 
systolic  murmurs. 

Upon  autopsy,  vegetations  upon  the  mitral  valve  and  infarcts  of 
the  spleen  and  kidneys  were  found. 

Case  XXIV. — Aged  twenty-four  years,  female.  History  of  scar- 
let fever  and  diphtheria.  Sudden  onset  of  muscular  pain,  with 
irregular  temperature,  chills,  and  petechial  eruption;  albumin,  2  per 
cent.     Mitral  systolic  murmur  with  a  diastolic  at  base  of  the  heart. 

Autopsy  showed  vegetations  on  pulmonary  valve,  with  perforation. 
Infarcts  of  spleen  and  kidney. 

Case  XXV. — Aged  thirty  years,  female.  Rheumatism  starting 
with  a  chill,  followed  by  fever  and  sweating;  temperature  continued 
high  and  irregular;  splenic  enlargement;  15,000  leukocytes;  slight 
evidence  of  nephritis,  and  a  mitral  systolic  murmur. 

Case  XXVI. — Aged  forty-three  years,  female.  For  three  months 
dyspnoea  and  oedema  from  a  former  rheumatic  attack.  Tempera- 
ture high  and  irregular;  leukocytes,  11,400;  cutaneous  hemorrhages 
and  mitral  systolic  murmur. 

Case  XXVII. — Aged  forty-eight  years,  male.  Rheumatic  attack 
of  seven  weeks'  standing;  temperature  irregular,  with  chills,  spleen, 
cutaneous  bleeding,  and  16,500  leukocytes.  Albumin,  20  per  cent.; 
large  hyaline  and  granular  casts.  Mitral,  systolic,  and  aortic  dias- 
tolic murmurs. 

Case  XXVIII. — Aged  thirty-three  years,  female.  Sudden  joint 
pains  with  vomiting  and  headache.  Temperature  irregular;  splenic 
enlargement;  leukocytes,  17,000;  mitral  systolic  murmur. 

Case  XXIX. — Aged  thirty-four  years,  male.  Sudden  onset  with 
general  pains,  vomiting,  chill,  and  sweating.  Continuous  fever, 
spleen,  and  petechia;  6000  leukocytes;  mitral  systolic  murmur. 

Case  XXX. — Aged  thirty-four  years,  male.  Two  months'  dura- 
tion, with  headache  and  delirium.  Continuous  temperature,  pete- 
chial hemorrhages,  and  mitral  systolic  murmur. 

Case  XXXI. — Culture  gave  staphylococcus  pyogenes  albus. 

Autopsy  showed  vegetations  of  aortic  valve  and  atheroma  of  the 
coronary  arteries,  infarcts  of  the  spleen,  petechial  hemorrhages  in 
all  the  viscera. 

Case  XXXII. — Aged  thirty-one  years,  female.  Sudden  illness, 
with  diarrhoea  and  headache;  spleen,  petechial  hemorrhages,  low 
and  irregular  temperature;  22,000  leukocytes;  staphylococcus 
pyogenes  albus  were  found  upon  culture. 
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Recapitulation. 

From  the  accompanying  cases  it  is  evident  that  symptomatically 
there  are  a  number  of  types  of  the  disease. 

One  of  sudden  onset,  short  duration,  with  high  continuous  tem- 
perature, headache,  splenic  enlargement,  cutaneous  hemorrhages  or 
bleeding  from  the  mucous  membranes,  together  with  evidence  of 
inflammation  of  the  endocardium;  here  the  endocarditis  is  but  one 
manifestation  of  a  severe  general  infection  which  rapidly  goes  on 
to  a  fatal  termination. 

The  second  form  is  of  much  longer  duration,  persisting  for  weeks, 
or  sometimes  for  months,  beginning  gradually  with  irregular  fever, 
which  often  becomes  remittent  or  even  intermittent,  and  may  be 
accompanied  by  chills  and  sweating,  gradual  loss  of  flesh  and 
strength;  splenic  tumor,  hemorrhagic  eruptions,  abscesses,  and 
endocarditis.  This  form  is  distinctly  septic  or  pysemic  in  its  action, 
and  presents  an  entirely  different  picture  from  the  former. 

A  third  class  is  one  in  which  the  chief  factor  is  meningitis.  Here 
we  see  signs  of  intense  cerebral  irritation,  with  the  addition  of  endo- 
carditis, enlargement  of  the  spleen,  petechial  hemorrhages,  septic 
infarctions,  and  often  pneumonia. 

Still  a  fourth  variety  is  one  in  which  the  local  endocardial  signs 
and  symptoms  are  of  chief  prominence,  the  constitutional  affection 
being  slight,  except  for  the  evidence  of  poor  circulation. 

The  foregoing  varieties  are  recognized  by  most  authorities  under 
the  names  of  typhoid,  septic  or  pysemic,  cerebral,  and  cardiac  types, 
respectively,  according  to  the  predominance  of  the  various  symp- 
toms. 

There  can,  however,  be  no  certain  deductions  drawn  as  to  the 
variety  of  organisms  causing  the  different  clinical  forms,  for  the  con- 
ditions simulate  one  another  too  closely. 

As  examples  of  the  typhoid  form  there  are  two  of  staphylococcus, 
one  of  streptococcus,  and  one  of  micrococcus  lanceolatus  infection 
(Cases  II.,  III.,  X.  and  VII.). 

As  examples  of  the  septic  class  of  long  duration  there  are  1  of 
streptococcus,  2  of  pneumococcus,  and  2  of  staphylococcus  infec- 
tion (Cases  IX.,  V.,  VI.,  I.,  and  IV.,  respectively). 

Of  3  cases  of  meningitis,  1  was  of  staphylococcus  origin,  1  of 
mixed  staphylococcus  and  pneumococcus  origin,  and  1  was  of  pure 
pneumococcus  infection. 

In  2  cases  of  pneumococcus  infection  there  was  neither  pneu- 
monia nor  meningitis  present. 

The  endocarditis  is  a  pre-existing  factor  in  most  of  the  cases. 
There  are  instances,  however,  where  there  is  no  reason  to  suspect 
that  a  previous  inflammation  of  the  endocardium  existed.  We  find 
cases  where  cardiac  murmurs  develop  during  the  course  of  the  dis- 
ease, in  which  no  abnormal  condition  existed  in  the  heart  at  the 
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first  examination.  There  are  also  numerous  cases  of  ulcerative 
endocarditis,  which  run  their  course  without  giving  any  signs  which 
would  call  one's  attention  to  the  heart.  These  are  difficult  of  diag- 
nosis. 

In  19  of  the  32  cases,  the  cardiac  signs  found  upon  physical  exam- 
ination were  verified  by  post-mortem  findings.  They  were  mitral, 
7  cases;  aortic,  3  cases;  mitral  and  aortic  together,  6  cases;  pul- 
monary, 1  case;  mitral,  aortic,  tricuspid,  and  pulmonary  together, 
1  case  ;  these  cases  also  showed  affection  of  the  heart  wall  in  1, 
adherent  pericardium  in  1,  and  sclerosis  of  the  coronary  arteries 
in  2. 

While  the  greater  number  of  murmurs  represent  lesions  of  the 
mitral  and  aortic  valves,  we  must  bear  in  mind  that  in  malignant 
endocarditis  more  than  in  the  simple  form  of  the  disease,  we  find 
evidence  of  endocarditis  of  the  right  heart,  affecting  the  tricuspid 
and  pulmonary  valves. 

Culture.  In  24  cases  from  which  blood  was  taken  for  culture, 
growths  were  obtained  in  12.  Cultures  taken  from  the  viscera  of 
these  cases  which  canle  to  autopsy  showed  the  same  findings,  and 
in  no  instance  did  the  two  results  differ.  One  case  showed  pyogenic 
organisms  taken  from  the  viscera  in  which  no  blood  specimen  was 
taken.  There  were  staphylococcus  pyogenes  aureus,  4;  strepto- 
coccus pyogenes,  2;  micrococcus  lanceolatus,  3  cases;  pneumo- 
coccus  and  streptococcus  together,  1  case. 

The  cultures  were  all  grown  in  bouillon  or  blood  serum  media. 
Bouillon  is  used  exclusively  now,  and  the  best  results  are  obtained 
from  high  dilutions. 

The  method  of  blood  taking  is  as  follows:  Under  strict  anti- 
septic precautions  a  needle  is  introduced  into  the  median  basilic 
vein  and  about  10  c.c.  of  blood  withdrawn.  The  needle  is  of  fairly 
large  calibre,  and  is  attached  to  a  glass  tube  holding  10  c.c,  into 
which  the  blood  runs  of  its  own  accord.  The  whole  instrument 
when  not  in  use  is  kept  clean  in  a  larger  sterilized  tube. 

The  culture  tube  is  a  large  test  tube  holding  about  50  c.c.  of 
bouillon.  To  prevent  contamination  a  piece  of  sterile  gauze  is 
placed  over  it,  and  on  this  a  wire  gauze  which  dips  for  about  one 
inch  into  the  test  tube  and  is  bent  over  the  edges;  over  this  again 
the  cotton  plug  is  inserted.  Thus  the  plug  can  be  removed  without 
exposing  the  surface  of  the  culture  medium. 

After  the  needle  tube  has  been  filled  with  blood  3  or  4  c.c.  are 
expressed  into  the  culture  tube  or  flask — preferably  the  former — 
holding  50  c.c.  of  bouillon.    Three  such  culture  tubes  are  made. 

The  temperature  may  rise  suddenly  and  remain  continuously 
high,  without  remissions,  until  death  ensues.  This  course  of  tem- 
perature is  generally  indicative  of  a  severe  infection  of  short  course, 
and  is  unaccompanied  by  chills.  It  simulates  closely  the  curve  of 
typhoid  fever,  and  is  often  the  cause  of  mistaken  diagnosis. 
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The  temperature  is  frequently  irregular,  may  be  low  or  high, 
accompanied  by  remissions  or  frequently  by  intermissions,  some- 
times occurring  daily,  so  that  there  is  a  daily  rise  and  fall  of  five  or 
six  degrees.  These  marked  remissions"  are  often  accompanied  by 
chills  and  profuse  sweats. 

The  irregular  type  of  temperature  accompanies  the  cases  of  con- 
siderable standing,  although  occasionally  they  are  of  but  short 
duration. 

The  blood  examination  shows  an  increase  in  leukocytes  in  all  of 
the  cases;  those  of  high  continuous  temperature  being  (with  but 
one  exception)  over  15,000  per  c.mm.,  and  frequently  20,000,  25,000, 
or  30,000  per  c.mm.  A  count  of  less  than  15,000  per  c.mm.  be- 
longs to  the  irregular  and  protracted  group,  although  occasionally 
a  member  of  this  class  exceeds  that  figure. 

In  Jackson's  series  of  59  cases  he  found  the  leukocytes  regularly 
increased  from  16,000  to  20,000  per  c.mm.  This  increase  does 
not  hold  in  my  series  of  cases,  for  I  distinctly  find  in  the  septic 
varieties  that  the  leukocytes  are  almost  invariably  below  15,000  per 
c.mm.,  and  frequently  below  12,000  or  even  10,000  per  c.mm.  Ac- 
cording to  Babcock  (Diseases  of  the  Heart)  leukocytosis  is  the  rule; 
but  where  septicaemia  exists,  and  there  is  but  slight  increase  in  the 
leukocytes  or  none  at  all,  malignant  endocarditis  is  to  be  suspected. 
The  red  blood  cells  and  haemoglobin  show  the  changes  of  secondary 
anaemia. 

Emboli  are  of  frequent  occurrence,  but  vary  greatly  as  to  the 
seriousness  of  their  results.  When  occurring  in  the  cerebral  arte- 
ries, coronary  arteries,  or  lungs  they  may  be  quickly  fatal.  They 
occur,  however,  most  frequently  in  the  spleen  and  kidneys.  The 
lodging  of  an  embolus  is.  accompanied  by  sudden,  sharp  pain  in 
the  part  affected,  together  with  a  rise  of  temperature  and  frequently 
a  chill.  Such  an  infarct  is  not  infrequently  followed  by  death  of 
tissue  and  abscess,  thus  forming  a  new  focus  of  infection.  Among 
our  nineteen  autopsies  there  were  sixteen  showing  emboli — one  in 
the  brain,  two  in  the  lung,  one  of  the  heart  muscle,  the  others  occur- 
ring in  the  spleen  and  the  kidneys,  together  with  one  in  the  liver. 

Hemorrhages  occurred  in  16  of  the  32  cases  enumerated  here, 
the  bleeding  being  mostly  in  small  pinhead  spots  of  the  petechial 
variety,  occurring  in  successive  crops;  in  a  few  instances,  however, 
larger  ecchymoses  were  to  be  seen.  Bleeding  from  the  mucous 
membranes  occurs,  usually  as  epistaxis;  less  frequently  we  find 
hemorrhage  from  the  lungs,  from  the  kidneys,  or  into  the  brain. 

In  our  collection  there  were  3  cases  of  hemiplegia;  of  these  1  was 
of  staphylococcus  origin,  and  2  of  pneumococcus  origin. 

Splenic  enlargement  occurred  in  about  half  of  the  cases  cited  here, 
with  greater  frequency,  however,  in  the  prolonged  ones;  palpation 
of  the  spleen  often  elicits  pain  from  congestion  or  as  the  result  of 
previous  infarction. 
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Nervous  Symptoms.  In  many  cases  apathy  precedes  delirium, 
which  is  of  an  active  character,  or  is  low  and  muttering;  the  active 
delirium  occurs  in  cases  of  severe  general  infection  of  the  typhoid 
type,  while  mutterings  and  hallucinations  take  place  in  the  pro- 
longed disease  of  septic  type.  Convulsions,  coma,  or  death  may 
occur  at  any  time  from  embolism  or  hemorrhage  of  one  of  the  cere- 
bral arteries.  With  meningitis  added,  the  nervous  symptoms  take 
on  a  more  severe  aspect,  with  cerebral  irritability,  convulsions, 
stupor,  or  coma;  retraction  of  the  head  and  neck;  dilated  pupils, 
which  do  not  react;  photophobia  and  strabismus;  excessive  hyper- 
sesthesia;  marked  rigidity  of  the  muscles  of  the  back  and  extrem- 
ities; opisthotonos,  etc. 

The  pulmonary  symptoms  are  those  accompanying  any  severe 
endocarditis,  and  are  caused  by  venous  congestion  of  the  lungs  and 
insuflBcient  oxygenation  of  the  blood;  they  are  evidenced  by  cya- 
nosis, dyspnoea,  cough,  mucopurulent  expectoration;  moist  rales 
may  be  heard  in  the  dependent  portion  of  the  chest.  With  pul- 
monary infarct  we  have  sharp  pain,  sudden  dyspnoea,  and  haemop- 
tysis. In  case  death  does  not  ensue,  evidence  of  consolidation 
follows  with,  perhaps,  pleuritic  effusion  or  empyema.  Where 
pneumonia  occurs  its  characteristic  signs  are  added  to  the  above. 

The  urine  generally  contains  a  trace  of  albumin,  with  a  few 
hyaline  and  granular  casts;  a  few  cases  show  a  marked  nephritis, 
possibly  independent  in  origin,  possibly  due  to  the  irritation  of  the 
tubules  by  circulating  bacteria  or  toxins,  or  from  infarctions;  in  2 
cases  there  was  a  considerable  quantity  of  blood  in  the  urine.  Where 
emboli  occur,  with  softening  and  abscess,  pyuria  results. 

Concerning  the  use  of  antistreptococcus  serum  I  have  collected 
from  the  literature  24  cases;  7  have  resulted  in  recovery,  and  17 
have  died.  In  some  the  recovery  seemed  to  follow  the  injection  of 
the  serum;  in  others  the  injection  apparently  did  no  good,  or  did 
decided  harm.  Beneficial  results  have  been  obtained  in  enough 
cases  to  warrant  its  receiving  a  more  thorough  trial. 

Summary. 

1.  Malignant  endocarditis  is  a  disease  of  bacterial  origin;  it  differs 
from  single  acute  endocarditis  in  the  extent  of  endocardial  inflam- 
mation and  tissue  necrosis;  in  the  fact  that  the  right  heart  is  more 
often  attacked ;  in  the  more  frequent  embolic  processes  which  are 
septic  in  character.  Micro-organisms  are  found  in  the  blood  during 
life,  in  the  emboli,  and  on  the  heart  valves  after  death. 

2.  There  is  nothing  in  the  clinical  appearance  distinctive  of  any 
particular  variety  of  germ  causing  it. 

3.  Primary  cases  are  rare,  though  they  do  exist;  most  cases, 
however,  accompany  rheumatism,  septicaemia,  the  acute  infectious 
diseases,  or  are  engrafted  upon  an  old  endocarditis. 
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4.  Almost  all  are  fatal;  the  ones  due  to  severe  infection  in  a  few 
days;  the  septic  ones  in  a  few  weeks.  The  first  variety  have  a  leuko- 
cytosis of  15,000  or  over,  the  latter  usually  below  that  number, 
some  being  very  slight. 

5.  Emboli  and  hemorrhages  are  of  frequent  occurrence,  and  may 
be  fatal  in  their  results. 

6.  The  urine  usually  shows  evidence  of  nephritis;  it  may  contain 
blood  and  pus  from  hemorrhage  or  infarct. 

7.  Treatment  is  usually  unavailing,  excepting  the  serum  therapy, 
which  is  of  uncertain  value. 

8.  Infants  and  young  children  seem  to  be  almost  exempt  from 
the  disease. 

The  thirty-two  cases  cited  here  were  published  at  greater  length 
in  the  Report  of  the  Presbyterian  Hospital  (New  York)  for  1904; 
they  occurred  in  the  hospital  during  the  past  ten  years. 
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ANGIONEUROTIC  (EDEMA. 

REPORT  OF  TWO  CASES  WITH  THE  HISTOLOGY  OF  A  PORTION  OF  THE 
GASTRIC   MUCOSA    OBTAINED    BY   THE    STOMACH-TUBE. 

By  Roger  S.  Morris,  A.B.,  M.D., 

INSTRUCTOK  IN  MEDICINE   IN  THE   UNIVEH8ITY   OF  MICHIGAN,   ANN  ARBOR. 

(From  the  Clinic  of  Internal  Medicine,  Dr.  Dock.) 

In  recent  years  considerable  attention  has  been  given  to  a  disease 
which  was  first  described  accurately  in  1882  by  Quincke,^  who 
gave  to  it  the  name  "acute  circumscribed  oedema  of  the  skin." 
Striibing,^  an  early  student  of  this  disease,  proposed  "angioneurotic 
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oedema"  as  a  more  fitting  designation  for  the  symptom-complex, 
basing  his  choice  on  the  supposed  etiology  of  the  condition.  The 
latter  name  is  the  one  by  which  it  is  generally  known  at  present. 
It  is  a  disease  characterized  by  transient  swellings  in  various  parts 
of  the  body,  as,  for  example,  in  the  skin  of  the  extremities,  of  the 
face,  in  the  mucous  membranes  of  the  mouth,  pharynx,  and  larynx. 
Severe  gastrointestinal  symptoms  of  comparatively  short  duration 
often  accompany  the  visible  swellings  or  alternate  with  them. 
Heredity  plays  a  prominent  role  in  the  etiology;  the  duration  of  the 
disease  is  variable,  but  usually  chronic.  It  is  not  my  purpose, 
however,  to  discuss  the  various  manifestations  and  phases  of  angio- 
neurotic oedema — a  disease  which,  in  many  of  its  aspects,  still 
belongs  to  the  future  for  determination,  but  rather  to  call  attention 
to  the  gastric  features  of  this  condition,  drawing  particular  notice 
to  Case  II.,  in  which  it  has  been  possible  for  the  first  time,  in  so  far 
as  I  can  determine,  to  make  a  histological  examination  of  the  gastric 
mucosa  during  an  attack  involving  the  stomach.  To  this  end  the 
following  histories  are  given: 

Case  I. — F.  B.,  a  farmer,  American,  aged  thirty-nine  years, 
married,  was  brought  to  the  University  Hospital  by  Dr.  Snyder, 
of  Hanover,  Michigan,  on  June  21,  1904.  The  following  notes 
were  dictated  by  Dr.  Dock  while  examining  the  patient  with  the 
clinical  staff: 

The  patient  complains  of  pain  in  the  epigastrium  and  swelling 
in  different  parts  of  the  body.  He  describes  the  pain  as  beginning 
in  the  epigastrium  and  spreading  sometimes  around  to  the  right 
side,  but  never  into  the  shoulder-blade  or  shoulder  or  downward. 
He  has  had  these  pains  as  long  as  he  can  remember;  they  come  on 
without  cause,  and  are  accompanied  by  nausea  and  vomiting.  He 
has  them  about  once  a  month,  at  times  as  often  as  once  a  week; 
they  have  been  somewhat  more  frequent  this  year  than  formerly. 
The  pains  last  four  to  five  hours.  Morphine  alone  relieves  them. 
By  the  next  morning  he  is  always  ready  to  go  to  work. 

As  long  as  the  patient  can  remember  he  has  also  had  attacks  of 
swelling  in  the  hands  and  feet,  rarely  in  the  face,  but  he  has  had 
the  eyes  swollen  shut,  e.  g.,  one  week  ago,  when  the  upper  lip  was 
also  swollen  so  that  it  was  about  one  inch  thick.  He  has  also  had 
swelling  of  the  larynx  so  that  he  can  hardly  speak;  sometimes  he 
feels  swelling  without  pain  in  the  epigastrium;  sometimes  feeling 
of  "clogging"  under  the  sternum.  At  times  the  penis  swells.  The 
tongue  is  never  swollen.  About  twenty  years  ago  he  had  hsema- 
turia;  he  does  not  remember  what  the  blood  looked  like,  but  thinks 
it  was  present  in  the  urine  about  one  week.  He  thinks  he  has  passed 
no  blood  since  then,  but  the  urine  is  "usually  red."  Two  or  three 
times  this  year  he  has  passed  blood  in  the  stools.  The  general 
health  of  the  patient  has  not  been  affected.  Weight  and  strength 
show  no  change. 
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Status  PrcBsens.  Patient  has  a  large  frame,  moderate  pannic- 
ulus;  muscles  large,  but  rather  soft.  Skin  over  body  of  natural 
color.  Face,  neck,  and  ears  very  red.  Nose,  cheeks,  and  chin 
show  many  enlarged  venules.  Slight  rosacea  of  nose.  Over  right 
hand  and  wrist  skin  shows  large  pigmented  areas,  with  red  between, 
but  no  swelling.  The  left  hand  and  forearm  are  swollen  and  the 
skin  is  red;  there  is  a  slightly  elevated  red  patch  on  the  front  of 
the  forearm,  from  the  upper  one-third  and  from  the  inner  side  to 
the  line  of  the  radial  artery.  The  ball  of  the  thumb  is  considerably 
swollen,  feeling  thicker  and  tenser  than  the  right  thumb  and  show- 
ing the  marking  of  the  epidermis  more  plainly.  Palmar  surface  of 
left  thumb  is  tense,  red,  and  cyanotic.  On  back  of  hand  moderate 
swelling,  but  not  very  much  redder  than  right  hand.  Patient  says 
there  is  itching  when  the  swelling  begins*  otherwise  feels  nothing 
abnormal  but  a  sense  of  tightness.  Color  of  hands  not  much  affected 
by  a  change  of  position. 

Thorax  is  well  formed;  upper  part  of  sternum  and  costal  car- 
tilages rather  prominent;  lower  part  of  sternum  slightly  depressed. 
Epigastric  angle  very  wide.  Apex  beat  not  distinctly  seen,  but 
there  is  a  pulsation  in  the  fourth  intercostal  space  one  inch  inside 
the  nipple.  Heart  dulness  begins  on  the  fifth  rib,  extends  from 
left  parasternal  to  left  sternal  line.  Auscultation:  heart  sounds 
moderately  strong  and  clear.  Radial  pulse:  artery  easily  felt,  is 
not  tortuous,  no  irregular  thickening;  pulse  rather  small,  regular, 
tension  low. 

Abdomen  is  on  a  level  with  the  ribs  in  the  middle,  sloping  slightly 
on  the  sides.  The  abdominal  wall  is  rather  firm,  but  without  local 
rigidity.  Patient  does  not  complain  of  deep  pressure  in  epigastrium 
or  gall-bladder  region,  where  palpation  and  percussion  are  nega- 
tive.   No  tenderness  in  the  back. 

The  patient  has  had  trouble  with  his  teeth  for  a  long  time.  Many 
of  them  are  missing;  those  present  are  mostly  carious.  Gums  are 
rather  spongy,  with  some  ulceration,  especially  in  the  lower  jaw. 

The  diagnosis  of  angioneurotic  oedema  was  made,  and  the  patient 
was  advised  to  remain  under  the  care  of  his  home  physician,  and 
to  take  four  minims  a  day  of  a  1  per  cent,  solution  of  nitroglycerin. 

Case  II. — .G.  W.  S.,  a  stenographer,  American,  aged  twenty-one 
years,  single,  entered  the  medical  clinic  of  the  University  Hospital 
on  October  23,  1903,  complaining  of  swellings  of  the  hands,  legs, 
and  larynx,  and  of  "stomach  trouble." 

Family  History.  The  patient's  father  is  living  and  in  good  health. 
His  mother  is  living,  but  has  swelling  of  her  hands  similar  to  that 
of  the  patient;  she  also  has  stomach  trouble.  The  patient  has  two 
brothers  living  and  well.  His  mother  gave  birth  to  one  stillborn 
son.  One  sister  is  living;  any  blow  on  her  face  mil  cause  it  to  swell. 
Another  sister  died  at  the  age  of  eighteen  months  of  "epilepsy." 
Maternal  grandmother  living  and  in  good  health  at  the  age  of 
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eighty-three  years.  Maternal  grandfather  died  of  unknown  cause. 
Nothing  was  known  of  the  paternal  grandparents.  No  history  of 
importance  in  other  relatives  was  obtained. 

Personal  History.  The  patient  had  "mumps"  at  the  age  of 
twelve  years.  Later  he  had  "measles"  and  "chicken-pox."  Good 
recovery  in  each  instance.  When  seventeen  years  old  he  had 
"scarlet  fever,"  complicated  with  "nephritis;"  since  then  he  has 
been  well,  with  the  exception  of  the  present  disease. 

History  of  the  Present  Disease.  The  patient  first  noticed  a 
swelling  in  the  hands  when  he  was  twelve  years  old.  He  thought 
it  was  due  to  "overheating  his  blood."  The  swelling  did  not  last 
long,  and  the  patient  could  not  tell  when  it  was  coming  on;  it  usu- 
ally disappeared  within  forty-eight  hours.  Sometimes  it  came  on 
after  exertion;  at  other  times  the  same  amount  of  work  caused  no 
swelling.  Later  swellings  appeared  in  his  feet,  then  in  his  knees 
and  elbows.  Patient  says  the  swelling  seems  to  be  more  in  the 
joint  than  iri  the  muscles.  Riding  a  bicycle  has  caused  swelling 
of  the  scrotum  and  then  of  the  penis.  The  symptoms  gradually 
became  worse.  Since  the  attack  of  scarlet  fever  the  patient's  throat 
has  troubled  him,  his  voice  being  husky  at  times.  Four  years  ago 
the  patient  had  "a'dema  of  the  glottis,"  and  tracheotomy  was 
performed.  He  was  unconscious  at  this  time.  He  was  confined 
to  his  bed  for  three  weeks  after  the  operation,  during  which  time 
he  says  his  temperature  once  reached  106°.  While  in  bed  the 
skin  on  the  palms  peeled  off.  It  was  at  this  time  that  his  doctor 
told  him  he  had  had  scarlet  fever;  the  urine  became  black,  and 
the  specific  gravity  was  LOOS,  according  to  the  patient.  It  was 
about  two  months  before  the  tracheotomy  wound  healed;  previous 
to  the  healing  there  was  a  discharge  from  the  wound  with  a  "fierce" 
odor.  His  throat  at  this  time  was  so  sore  that  he  could  eat  no  solid 
food.  After  recovering  from  this  illness  the  patient  was  in  fairly 
good  condition,  except  for  occasional  swellings,  until  April,  1903, 
when  he  had  another  attack  of  oedema  of  the  glottis.  This  came 
on  in  the  morning.  At  noon  he  was  unable  to  eat  his  dinner,  and 
at  6  P.M.  of  the  same  day  he  was  unconscious,  and  a  second  trache- 
otomy was  performed.  On  July  13,  1903,  the  patient  noticed  a 
'swelling  "under  the  shoulder-blade"  on  rising  in  the  morning. 
He  says  this  gradually  worked  up  his  back,  and  he  noticed  swelling 
in  his  throat  about  4  p.m.  of  the  13th.  At  this  time  he  used  a  gargle 
containing  carbolic  acid.  After  eating  supper  he  gradually  became 
worse  until  midnight,  when  intubation  was  tried.  This  failed,  and 
a  trocar  was  thrust  into  the  trachea.  He  was  ip  bed  five  days  at 
this  time.  About  the  middle  of  August,  1903,  he  again  had  symp- 
toms of  oedema  of  the  glottis,  which  subsided  with  steaming.  At 
times  coincident  with  the  swelling  in  the  skin  the  patient  suffers 
from  nausea,  vomiting,  and  sharp  pain  in  the  epigastrium,  lasting 
one  to  two  days.    He  can  assign  no  definite  cause  for  these  attacks. 
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The  patient  is  obliged  to  do  light  work,  avoiding  much  exercise, 
because  of  the  liability  to  produce  swelling.  He  takes  his  meals 
regularly.  Appetite  is  good.  Does  not  use  tobacco.  Uses  alcohol 
very  moderately.     He  drinks  tea  and  coffee  with  his  meals. 

On  admission  to  the  hospital  at  8.30  p.m.  on  October  23d,  Dr. 
Alexander  noted  a  puffiness  all  over  the  right  hand  and  foot,  espe- 
cially well  marked  on  the  palmar  surface  of  the  thumb.  No  cedema 
in  left  hand  or  foot.  A  few  slightly  raised  red  patches  over  thorax, 
more  numerous  over  sternum.  Irregular,  red,  slightly  raised 
patches  over  abdomen.  Skin  over  the  rest  of  the  body  of  good 
color,  elastic,  slightly  moist.  Temperature,  97°;  respirations,  24; 
pulse,  72. 

October  24,  1903.  Laryngoscopic  examination  by  Dr.  Dock. 
Larynx  is  small;  epiglottis  straight,  but  curled  from  side  to  side. 
Interarytenoid  space  deep.  Entire  mucous  membrane  red  and 
slightly  swollen.  False  vocal  cords  project  inward,  almost  cover- 
ing the  true  cords  in  phonation.  Cords  slightly  red.  Trachea 
small,  moderately  congested.  Blood  pressure  (Riva  Rocci)  138 
mm.  Hg.  Nitroglycerin  gtt.  j  of  a  1  per  cent,  solution,  ordered 
every  three  hours.  After  two  doses  (7  p.m.),  pressure  (Riva  Rocci) 
134  to  137  mm.  Hg.  Blood  examination  shows  4,560,000  red  cells, 
10,186  whites,  and  100  per  cent,  of  hiemoglobin. 

25th.  Status  Proesens:  Temperature,  98°;  respirations,  20; 
pulse,  76,  regular,  moderate  rise,  good  tension.  Systolic  pressure 
with  Cook's  modification  of  the  Riva  Rocci  apparatus,  125  mm. 
Hg.  at  10  A.M.  Patient  is  in  active  dorsal  position;  mind  is  clear, 
expression  natural.  Usual  weight,  145  pounds.  Before  second 
tracheotomy  (April,  1903)  weighed  160  pounds.  Present  weight,  146 
pounds,  stripped.  Height,  5  feet  llf  inches.  Patient  is  well  built, 
frame  fairly  strong.  Panniculus  small.  Muscles  fairly  developed 
and  firm.  Below  the  right  angle  of  the  jaw  is  a  body  about  one  and 
one-half  inches  long,  of  the  thickness  of  a  lead-pencil,  which  runs 
from  below  upward  and  backward;  surface  slightly  uneven,  no 
pulsation  in  it.  Lymph  glands  negative.  Slight  swelling  on  dorsum 
of  left  hand  over  the  carpal  and  bases  of  the  metacarpal  bones. 
Skin  not  red  or  shiny  here.  Same  condition  on  sole  of  left  foot, 
especially  over  the  base  of  the  great  toe.  Right  hand  and  foot  nega- 
tive to-day.  Joints  otherwise  negative.  Skin  shows  slight  flush 
over  thorax.  Acne  eruption  of  moderate  extent  over  shoulders. 
The  rest  of  the  skin  is  of  good  color;  moist. 

Pupils  equal,  react  well.  Sclerotics  clear.  Conjunctivae  of  good 
color.  Lips  show  trace  of  cyanosis.  Teeth  are  in  good  condition. 
Tongue  is  moist,  not  swollen ;  has  very  thin,  white  coat.  Voice  is 
husky;  can  scarcely  speak  above  a  whisper. 

Neck  shows  a  scar  about  3  cm.  long,  the  width  varying  from  i  to 
1^  cm.  It  is  situated  in  the  middle  line  just  below  the  thyroid 
cartilage;  skin  pinkish  over  it.    On  swallowing  the  lower  half  of  the 


morris:  angioneurotic  (edema.  817 

scar  moves  upward,  being  attached  to  the  structures  beneath.  Right 
lobe  of  thyroid  gland  palpable;  left  not  palpable. 

Thorax  well  formed.  Expansion  good  and  symmetrical.  Per- 
cussion note  slightly  higher  pitched  and  less  resonant  over  upper 
left  front;  otherwise  negative.  Auscultation  gives  slightly  increased 
vesicular  over  left  apex  anteriorly;  with  this  exception  normal 
vesicular  throughout.    Auscultation  of  spoken  voice  negative. 

Heart:  Apex  just  visible  and  palpable  in  fourth  intercostal 
space  in  the  nipple  line.  Dulness  slightly  increased  to  the  left. 
Both  sounds  heard  well  at  apex;  the  first  is  followed  by  a  very  faint, 
soft,  blowing  murmur,  which  is  not  transmitted  into  the  left  axilla, 
but  is  heard  in  the  third  intercostal  space  at  the  left  edge  of  the 
sternum.  The  second  sound  at  the  apex  is  clear.  Pulmonic  area : 
sounds  clear,  no  accentuation.  The  first  aortic  sound  is  replaced 
by  a  very  faint  blowing  murmur,  which  is  not  heard  under  the 
sternum.    First  sound  at  tricuspid  area  roughened. 

Abdomen  is  just  below  the  level  of  the  ribs  and  is  symmetrical. 
Walls  moderately  tense.  Spleen  and  liver  not  palpable.  No 
tenderness. 

Toward  the  end  of  the  examination  the  skin  of  the  thorax  showed 
a  mottled  erythema. 

Examination  of  stool:  large,  brown,  consistency  of  thick  soup, 
some  foam;  odor  foul;  small  amount  of  mucus;  a  few  leukocytes; 
no  red  blood  cells. 

Urine:  Day  sample  (7  a.m.  to  7  p.m.)  amounted  to  800  c.c; 
specific  gravity  1.013;  reaction  neutral;  slightly  turbid;  sediment 
was  small  in  amount  and  contained  a  few  polynuclear  neutrophiles. 
Night  sample  (7  p.m.  to  7  a.m.),  120  c.c;  specific  gravity  1.030; 
neutral,  pale  yellow,  moderately  turbid;  sediment  large  in  amount, 
and  contained  many  leukocytes  and  a  few  cylindroids.  In  both 
samples  tests  for  sugar  were  negative;  a  trace  of  albumin  was  found 
in  the  night  sample;  no  casts;  no  erythrocytes. 

26th.  Urine  presented  similar  macroscopic  and  microscopic 
appearances.  A  differential  count  of  the  white  cells  of  the  blood 
showed  the  following  percentages: 

Lymphocytes 22.09  per  cent. 

Mononuclears 8.48       " 

Transitionals 2.95       " 

Polynuclear  neutrophiles 64.01       " 

Polynuclear  eosinophiles 2.36       " 

At  7.30  P.M.  several  fresh  drops  of  blood  were  examined  for 
filaria,  no  parasites  being  found. 

27th.  Patient  given  an  Ewald  test  breakfast.  It  remained  in  the 
stomach  one  hour,  at  the  end  of  which  time  100  c.c.  were  obtained. 
Had  normal  stomach  odor.  Contained  an  excess  of  mucus.  Peptic 
digestion  8.5  (Mett)  in  ten  hours.  The  fluid,  examined  chemically, 
showed  free  HCl,  30;  loosely  combined  HCl,  12;  total  acidity,  52. 
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Fig.  1. 


The  microscope  showed  a  moderately  large  number  of  leukocytes. 
The  swelling  of  the  left  hand  and  foot  has  largely  disappeared 
to-day. 

The  urine  of  October  27th  and  28th  continued  to  show  leuko- 
cytes; otherwise  it  was  negative. 

2Sth.    The  patient  complains  of  severe  pain  at  the  end  of  penis 
on  micturition.    This  has  been  bothering  him  for  the  last  few  days, 

and  is  worse  to-day.  Ewald  breakfast 
given.  Remained  in  stomach  one 
hour  and  five  minutes;  130  c.c.  were 
obtained.  Lavage  showed  blood  and 
a  large  piece  of  tissue.  Odor  normal. 
Free  HCl,  11;  loosely  combined  HCl, 
10;  total  acidity,  28.  No  lactic  acid; 
peptic  digestion  2.2  mm.  in  nine  and 
one-half  hours.  Microscopic  exami- 
nation revealed  a  few  yeast  cells. 

29th.  Patient  did  not  sleep  well. 
At  7  A.M.  felt  sick  at  his  stomach, 
and  refused  Ewald  test  breakfast. 
During  the  forenoon  and  early  after- 
noon the  patient  vomited  a  light- 
greenish  fluid  several  times,  and  com- 
plained of  pain  in  his  stomach.  At 
3  P.M.  the  stomach-tube  was  passed 
and  the  organ  was  washed.  The 
patient  did  not  vomit  again  until  8 
P.M.,  having  slept  about  an  hour  pre- 
vious to  this  time.  At  11  p.m.  the 
patient  was  extremely  nauseated  and 
vomited  considerably.  Says  he  often 
has  these  attacks,  lasting  one  to  two 
days.  Retching  and  vomiting  con- 
tinued, and  at  1  a.m.  on  October  30th 
the  stomach  was  washed  again.  Wash- 
ings showed  an  excess  of  mucus;  no 
solid  particles. 

The  leukocytes  in  the  urine  now 
became  about  equally  numerous  in 
day  and  night  samples.  The  microscopic  examination  showed 
a  good  many  red  blood  cells  in  a  mass  resembling  a  small  clot, 
only  a  few  cells  being  scattered  through  the  field,  and  a  moderate 
number  of  leukocytes.  In  a  preparation  stained  with  methylene 
blue  a  few  polynuclears  and  many  small,  round,  epithelial  cells 
with  centrally  placed  nucleus,  both  singly  and  in  patches.  Many 
cellular  casts;  the  latter  were  still  present  on  the  following  day. 
Albumin  about  1 :  30  by  volume. 
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SOth.  Patient  feels  better  to-day.  Nausea,  vomiting,  and  pain 
in  epigastrium  have  ceased. 

31 5^.  The  patient  received  a  third  Ewald  breakfast  to-day. 
This  remained  in  the  stomach  one  hour  and  five  minutes;  amount, 
100  c.c.  Chemical  examination,  quantitative,  showed  free  HCl,  6; 
total  acidity,  32. 


Fig.  2. 


Portion  of  gastric  mucosa  removed  by  stomach-tube  from  Case  II.  of  angioneurotic  oedema. 
Extreme  oedema  of  stroma. 


The  condition  of  the  patient  remained  unchanged  up  to  Novem- 
ber 2,  1903,  when  he  left  the  hospital. 

The  piece  of  tissue  which  was  obtained  in  the  stomach  washings 
from  Case  II.  on  October  28th  was  placed  immediately  in  absolute 
alcohol  and  sent  to  the  pathological  laboratory  for  examination. 
The  report  which  Dr.  Warthin  has  made  follows: 

Tissue  received  from  Dr.  Dock's  clinic  with  following  description : 
"Semi translucent,   almost  jelly-like   bit   of  tissue  obtained   from 
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stomach  washing  of  patient  S.  Put  at  once  into  strong  alcohol." 
The  tissue  was  examined  by  me  in  alcoholjas  soon  as  received. 
The  bit  measured  13  mm.  in  greatest  length,  7  mm.  in  greatest 
breadth,  and  4  mm.  in  greatest  thickness.  It  was  soft,  white, 
smooth  on  one  surface  and  slightly  rough  and  ragged  on  the  other, 
suggesting  a  portion  of  the  mucous  membrane.     The  size  of  the 


Fig.  3. 


Portion  of  gastric  mucosa  removed  by  stomach-tube  from  Case  II.  of  angioneurotic  cedema. 
Extreme  oedema.    Great  dilatation  of  lymph  spaces  and  vessels. 


bit  was,  however,  taken  as  an  argument  against  its  being  a  portion 
of  the  gastric  mucosa,  as  of  the  many  bits  obtained  from  stomach 
washings  examined  in  the  laboratory  none  had  ever  approached 
this  in  size.  The  tissue  was  embedded  in  paraffin  and  stained  in 
hsematoxylin  and  eosin.  Van  Gieson's,  and  kresyl-echt-violett. 
Microscopic  examination  showed,  however,  that  the  piece  was 
gastric  mucosa,  most  probably  from  the  pyloric  end,  as  few  parietal 
cells  were  found  in  the  glands  and  as  numerous  lymph  nodes  were 
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present,  the  character  of  the  sections  corresponding  in  general  to 
that  of  glands  from  the  pyloric  end  of  the  human  stomach.  The 
entire  tissue  presented  the  picture  of  an  extreme  oedema  of  the 
interstitial  tissue,  the  lymph  spaces  and  vessels  being  enormously 
dilated,  the  cells  of  the  stroma  being  separated  by  wide  spaces  or 
vacuoles  and  the  supporting  fibres  in  many  places  separated  into 
their  ultimate  fibrillse.    The  glands  as  a  rule  were  somewhat  loosened 


Fig.  4. 


Portion  of  gastric  mucosa  removed  by  stomach-tube  from  Case  II.  of  angioneurotic  oedema. 
Small  lymph  follicle,  showing  marked  oedema. 


or  contracted  from  their  basement  membranes  and  vacuoles  were 
found  in  some  of  the  epithelial  cells.  No  excess  of  mucous  formation. 
The  oedema,  however,  was  chiefly  confined  to  the  interstitial  tissue, 
hence  the  suspicion  of  the  tissue  having  been  water-soaked,  which 
was  entertained  at  first  sight,  was  not  supported.  The  appearance 
of  the  vacuoles  in  the  stroma  and  the  dilation  of  the  lymphatics 
gave,  moreover,  the  impression  of  a  fluid  confined  under  pressure. 
A  very  finely  granular  precipitate  staining  red  with  eosin  in  the 
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lymphatics  and  about  the  edges  of  the  vacuoles  was  taken  as  evidence 
of  the  sHght  albumin  content  of  the  fluid.  Numerous  small  round 
cells  were  present  in  many  areas,  to  a  greater  extent  than  is  usually 
found  in  normal  gastric  mucosa.  Many  of  the  stroma  cells  con- 
tained vacuoles  and  were  spherical  and  swollen.  The  smaller 
lymph  nodes  showed  likewise  an  extreme  oedema,  the  cells  being 
widely  separated.      In  the  larger  lymph  follicles  the  oedema  was 

Fig.  5. 


Portion  of  gastric  mucosa  removed  by  stomach-tube  from  Case  II.  of  angioneurotic  cedema. 
Large  lymph  node,  showing  cedema  of  the  peripheral  and  central  portions. 

most  marked  about  the  periphery  of  the  node  and  in  the  central 
portion,  the  cells  in  these  places  being  widely  separated.  From  all 
the  appearances  a  diagnosis  was  given  of  "extreme  oedema  of 
gastric  mucosa,  non-inflammatory  in  origin." 

As  we  see  from  this  report,  the  possibility  of  the  tissue  being 
water-soaked  was  considered.  This  is  excluded,  however,  not  only 
by  the  practical  limitation  of  the  oedema  to  the  interstitial  tissue, 
but  also  by  the  fact  already  mentioned,  namely,  that  the  tissue  was 
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placed  in  absolute  alcohol  as  soon  as  it  was  removed  from  the 
stomach.  Incarceration  of  the  mucosa  within  the  end  of  the  stomach- 
tube  is  another  possibility  which  it  is  necessary  to  keep  in  mind, 
but  which  can  be  dismissed  in  the  present  instance,  as  the  removal 
of  the  test  meal  with  the  subsequent  lavage  was  performed  by  an 
experienced  operator.  As  the  piece  of  tissue  was  undoubtedly 
obtained  from  a  wound  inflicted  by  the  end  of  the  tube  at  the  time 
when  the  stomach  was  being  washed,  the  conclusion  is  forced  upon 
one  that  there  was  an  acute,  non-inflammatory  oedema  of  the 
gastric  mucosa. 

(Edema  has  been  looked  upon  from  the  first  as  the  probable 
cause  of  the  gastric  symptoms  so  frequently  associated  with  angio- 
neurotic cedema.  Quincke,^  reasoning  from  analogy,  looked  upon 
the  nausea,  vomiting,  and  pain  as  manifestations  of  local  cedema 
of  the  stomach.  He  says,  "Auch  auf  Magen-  und  Darmschleim- 
haut  diirften,  nach  den  in  einem  Falle  anfallsweise  auftretenden 
gastrischen  und  intestinalen  Symptomen  zu  schHessen,  solche  um- 
schriebenen  Schwellungen  vorkommen."  It  is  possible,  also,  that 
the  periodic  vomiting  described  by  von  Leyden'  is  to  be  attributed 
to  (jedematous  swellings  of  the  wall  of  the  stomach.  Attacks  of 
colic  of  obscure  origin  have  recently  been  shown  by  Osler,^^  to  be 
manifestations  of  the  erythema  group  of  skin  diseases,  in  which 
angioneurotic  cedema  is  included.  Striibing^  considered  the  gastro- 
intestinal symptoms  the  result,  in  part,  of  a  local  oedema,  though 
unwilling  to  admit  that  oedema  may  explain  all  the  symptoms  on 
the  part  of  the  digestive  tract;  nor  is  it  possible  to  disprove  his 
view.  Osier*  was  among  the  early  writers  upon  the  subject  to 
indicate  the  probability  of  the  stomach  and  intestinal  symptoms 
being  due  to  a  local  oedema;  a  view  which  he  has  recently  reafiirmed. 
Fox^  says:  "It  is  generally  conceded  that  the  bronchial  mucous 
membrane  may  be  involved  and  a  true  asthma  result,  coinciding 
or  alternating  with  outbursts  of  cutaneous  urticaria.  The  implica- 
tion of  the  digestive  tube  is  less  certain;  but  many  authors,  such  as 
Gu^neau  de  Mussy,  accept  the  doctrine  and  thus  explain  certain 
intestinal  attacks  characterized  by  pains,  diarrhoea  (sanguinolent 
or  not),  melaena,  or  tympanites.  Drs.  J.  J.  Pringle  and  Hillier 
Chittenden  have  recorded  cases  of  haematemesis  suspected  to  own 
a  similar  cause,  and  Dr.  Galloway  has  observed  a  wheal  in  a  rabbit's 
stomach."  Many -other  instances  in  the  literature  might  be  cited 
in  which  the  nature  of  the  gastrointestinal  disturbances  in  angio- 
neurotic oedema  was  similarly  surmised. 

The  fall  in  free  hydrochloric  acid  and  in  the  total  acidity  coinci- 
dent with  the  development  of  the  stomach  symptoms  in  Case  II. 
may  have  been  due  to  cedema  of  the  mucosa.  It  is  possible  that 
the  pain  may  also  be  explained  by  a  stretching  or  pressing  of  the 
nerves  or  nerve  endings. 

As  far  as  I  have  been  able  to  determine  from  a  careful  review 
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of  the  literature,  this  is  the  first  case  of  angioneurotic  oedema  in 
which  it  has  been  demonstrated  that  an  oedema  existed  in  the 
mucous  membrane  of  the  stomach  synchronously  with  an  attack 
of  nausea,  vomiting,  and  pain.  Galloway's  finding  in  the  stomach  of 
a  rabbit  is  the  only  comparable  instance  which  I  have  met  with. 
My  efforts  to  consult  his  original  article  have  been  unsuccessful. 
To  conclude  that  all  attacks  of  gastric  disturbance  met  with  in 
acute  circumscribed  oedema  are  attributable  to  local  oedema  of  the 
stomach  wall  would  be  unwarrantable.  To  assume  that  a  simple, 
non-inflammatory  oedema  is  the  only  pathologico-anatomical  alter- 
ation which  may  occur  in  the  stomach  in  this  disease  would  be 
equally  unjustifiable.  We  can  state  positively,  however,  that 
simple  cedema  of  the  stomach  wall  does  occur  concomitantly  with 
attacks  of  nausea,  vomiting,  and  epigastric  pain  at  times,  at  any 
rate,  and  that  the  probability  of  local  cedema  lying  at  the  base  of 
practically  all  of  the  gastrointestinal  symptoms  in  angioneurotic 
oedema  is  greatly  strengthened  by  this  report. 

It  is  with .  pleasure  that  I  acknowledge  my  indebtedness  to  Dr. 
Warthin  for  the  time  and  labor  which  he  devoted  to  the  preparation 
of  the  accompanying  photomicrographs. 
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PRIMARY  CARCINOMA  OF  THE  DUODENUM. 
By  N.  E.  Brill,  A.M.,  M.D., 

ATTENDING    PHYSICIAN    TO    MOUNT    SINAI    HOSPITAL,    NEW    YORK. 

Text-books,  systems  on  internal  medicine  with  few  exceptions, 
and  even  monographs  on  diseases  of  the  intestines,  are  singularly 
silent  or  give  very  little  attention  to  malignant  neoplasms  of  the 
duodenum.    Indeed,  such  tumors  occur  in  that  part  of  the  intestine 
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very  rarely,  but  suflBciently  often  to  give  occasion  for  study.  It  is  a 
suggestive,  yet  noteworthy  fact,  that  raah'gnant  disease  for  the  most 
part  spares  the  small  intestine,  and,  on  the  other  hand,  revels 
in  its  attacks  on  the  stomach  and  the  large  intestine.  The 
pylorus  and  the  ileocaecal  valve  mark  the  limits  between  which 
tumors  of  a  malignant  nature  are  rarely  seen,  while,  on  the  other 
hand,  the  structures  forming  these  limits  are  more  or  less  frequently 
involved;  that  is,  the  pylorus  and  the  ileocaecal  valve  (the  latter 
especially  on  its  colonic  surface)  themselves  are  not  infrequently  the 
seats  of  a  carcinoma.  Cuneo  and  Luc^ne,^  who  have  done  much 
anatomical  work  on  the  lymphatics  of  the  stomach,  analyzed  ten 
specimens  of  pyloric  carcinoma,  and  in  all  but  one  found  the  pyloric 
valve  the  limit  of  invasion  and  growth;  in  only  one  of  these  speci- 
mens did  the  carcinoma  extend  from  the  pylorus  into  the  duodenum. 
Similarly  at  the  other  end  of  the  small  intestine,  while  the  colon  is 
relatively  not  infrequently  the  seat  of  carcinoma,  the  ileocaecal  valve 
forms  almost  a  barrier  to  the  extension  of  carcinoma  into  the  ileum. 
When  primary  malignant  disease  does  attack  the  duodenum  or 
the  ileum  it  starts  from  those  portions  of  the  gut  much  more  fre- 
quently than  it  extends  from  the  pylorus  or  the  caecum. 

Frequency  of  Primary  Malignant  Disease  of  the  Small 
Intestine.  In  Guy's  Hospital  between  1826  and  1893  there  are 
records  of  17,652  autopsies.  Perry  and  Shaw^  investigated  these, 
and  report  ten  cases  of  malignant  disease  of  the  duodenum ;  of  these 
ten  cases,  four  were  carcinoma,  six  were  sarcoma. 

Fenwick^  states  that  in  searching  the  records  of  the  London  Hos- 
pital's autopsies,  amounting  to  19,518,  the  duodenum  was  found 
to  be  the  seat  of  malignant  growth  in  18  cases. 

Leichten stern*  gives  some  statistics  concerning  the  relative  fre- 
quency of  carcinoma  which  will  illustrate  the  relations  between 
carcinoma  of  the  various  divisions  of  the  intestinal  tract.  He  says 
that  between  the  years  1858  and  1870  there  were  34,523  deaths  at 
the  Vienna  General  Hospital,  of  which  1874  were  from  cancer  of 
different  kinds.  He  examined  the  records  of  4567  cases  of  cancer  at 
the  same  hospital,  and  found  143  were  of  the  rectum  and  35  of  the 
rest  of  the  intestinal  tract.  Omitting  cases  of  cancer  of  the  rectum, 
he  collected  from  published  cases,  records  of  pathological  institutes 
and  hospitals,  154  cases  of  intestinal  carcinoma,  33  of  which 
were  of  the  small  intestine,  comprising  17  of  the  duodenum  and 
jejunum  and  16  of  the  ileum.  He  states  that  the  small  intestine 
furnishes  4.3  per  cent,  of  the  cases  of  cancer  of  the  intestines  in  gen- 
eral. Utilizing  his  calculation  and  including  his  616  cases  of  rectal 
cancer,  we  find  that  in  770  cases  of  intestinal  carcinoma  there  were 
33  of  the  small  intestines. 

From  the  years  1870  to  1881  inclusive,  20,480  autopsies  were 
made  at  the  Pathological  Institute  of  the  Vienna  General  Hospital, 
of  which  MaydP  reports  1460  were  cases  of  cancer.    Of  these,  100 
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were  cases  of  intestinal  growths,  in  which  the  duodenum  was  in- 
volved only  in  2  cases,  the  jejunum  in  no  case,  and  ileum  in  4  cases. 

Nothnagel'  adds  to  Maydl's  statistics,  and  reports  that  at  the  same 
hospital  between  1881  and  1893  inclusive,  there  were  21,358  autop- 
sies, of  which  2125  were  on  cases  of  carcinomatous  growths.  Of 
these,  occurring  somewhere  in  the  entire  intestinal  tract,  were  243, 
of  which  5  occurred  in  the  duodenum,  none  in  the  jejunum,  and  6 
in  the  ileum. 

A.  Zemann^  from  a  collection  of  21,624  autopsies,  reports  165 
intestinal  carcinomata,  9  cases  involving  the  small  intestine,  of 
which  3  involved  the  duodenum,  none  the  jejunum,  and  6  the  ileum. 
These  statistics  come  from  the  source  from  whence  Nothnagel 
derived  his. 

Bryant®  collected  the  reports  of  110  autopsies  of  cases  of  carci- 
noma of  the  intestinal  tract,  of  which  6  involved  the  small  intestine. 
Of  these  I  have  been  unable  to  find  out  how  many  were  of  the 
duodenum. 

Miiller,®  examining  the  records  of  5621  autopsies  conducted  at  the 
Pathological  Institute  in  Berne  between  the  years  1886  and  1891, 
found  521  cases  of  carcinoma,  of  which  41  were  intestinal;  of  these, 
9  occurred  in  the  small  intestine,  that  is,  6  occurred  in  the  duodenum, 
and  3  in  the  other  parts  of  the  small  intestine,  probably  in  the  ileum, 
a  relatively  larger  number  than  in  the  Vienna  statistics. 

Georg  Heimann's^"  statistics,  which  are  very  exact  and  reliable, 
show  that  during  the  years  1895  and  1896  there  died  in  the  general 
hospitals  of  Prussia  20,054  patients  with  cancer,  of  whom  1706  had 
some  part  of  the  intestinal  tract  involved;  of  these,  only  20  were  of 
the  small  intestine,  the  number  attacking  the  duodenum  not  being 
specifically  mentioned.  The  last  statistics  are  perhaps  the  most 
accurate  and  voluminous  of  any  cancer  statistics  yet  collected. 

Lubarsch"  examining  the  records  of  autopsies  on  deaths  from 
carcinoma  in  the  Pathological  Institute  of  the  Hospital  of  Breslau, 
reports  569  cases  of  carcinoma,  among  which  38  were  in  the  large 
intestine,  2  in  the  duodenum,  and  2  in  the  ileum. 

Computing  from  the  number  of  carcinomata  of  all  organs  collated 
by  Maydl,'  Nothnagel,*  Miiller,"'  G.  Heimann,'"  and  Lubarsch," 
which  amounted  to  24,160  cases,  we  find  that  the  general  intestinal 
tract  was  involved  2128  times,  50  of  these  being  due  to  carcinoma 
of  the  small  intestine;  in  other  words,  carcinoma  of  the  small  intes- 
tine occurs  in  2.3  per  cent,  of  the  cases  of  carcinoma  of  the  intestinal 
canal,  a  figure  much  smaller  than  Leichtenstern's*  statement  of 
4.3  per  cent. 

Or,  even  when  using  the  statistics  from  all  the  previously  men- 
tioned sources,  including  Leichtenstern's*  794  intestinal  cancers, 
but  omitting  A.  Ziemann's,^  whose  cases  were  collected  from  the 
same  source  as  Nothnagel's,*  and  adding  Bryant's,®  110  intestinal 
carcinomata,  we  find  that  of  3563  cases  of  intestinal  cancer  89  cases 
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involved  the  small  intestine,  or  2.5  per  cent,  of  the  whole.  In  either 
case  the  figure  is  lower  than  Leichtenstern's/  and  still  lower  than 
Leube's"  estimate,  who  says  that  carcinoma  of  the  small  intestine 
furnishes  about  5  per  cent,  of  all  intestinal  carcinoma. 

We  find  among  these  cases  an  entire  absence  of  specific  state- 
ments of  carcinoma  of  the  jejunum. 

Too  much  importance,  further,  should  not  be  placed  on  deduc- 
tions from  statistics  in  determining  the  relative  frequency  of  duo- 
denal and  ileal  carcinoma,  because  there  is  some  doubt  as  to  the 
category  under  which  carcinomata  of  the  ileum  have  been  placed. 
The  most  of  the  cases  of  carcinoma  of  the  ileum  occur  in  the  region 
of  or  involve  the  ileocecal  valve,  and  on  that  account  are  classified 
by  some  as  malignant  disease  of  the  small  intestine,  by  others  as  of 
the  large  intestine. 

In  determining  the  frequency  of  carcinoma  in  the  anatomical 
divisions  of  the  small  intestines  we  may  use  of  the  foregoing  statis- 
tics only  those  of  Maydl,^  Nothnagel,^  Miiller,"  and  Lubarsch,"  as 
the  others  do  not  specifically  mention  the  occurrences  of  carcinoma 
in  each  division  of  the  small  intestine.  Making  this  computation, 
we  find  of  4675  carcinomata,  15  occurred  in  the  duodenum,  or  0.3 
per  cent,  of  all  intestinal  cases,  and  15  occurred  in  the  ileum,  or 
likewise  0.3  per  cent,  of  the  whole. 

Rolleston^^  makes  the  statement  that  "the  larger  number  of  the 
recorded  cases  of  malignant  disease  of  the  small  intestine  is  found 
to  start  in  the  duodenum  and,  according  to  some  statistics,  three- 
quarters  of  the  cases  of  malignant  disease  of  the  small  intestine 
occur  in  the  duodenum."  This  is  hardly  borne  out  by  an  analysis 
of  the  recorded  cases  and  statistics.  While  it  is  true  that  sarcomata 
have  their  seat  of  preference  in  the  small  intestines,  it  is  also  true 
that  primary  sarcoma  of  the  small  intestine  is  much  rarer  than 
primary  carcinoma  of  that  portion  of  the  digestive  tract.  Thus, 
Miiller  reports  only  1  case  of  intestinal  involvement  in  102  cases  of 
sarcoma  and  41  primary  intestinal  carcinoma  out  of  521  cases 
of  carcinoma.  NothnageF  in  a  like  manner  says  that  of  274  cases  of 
sarcoma,  3  occurred  in  the  intestine,  and  among  61  lymphosarco- 
mata,  9  occurred  in  the  intestine.  Of  the  three  sarcomata  reported 
by  Nothnagel,  1  occurred  in  the  ileum,  1  in  the  caecum,  and  1  in 
the  rectum;  and  of  his  9  lymphosarcomata,  1  involved  the  duodenum, 
3  the  jejunum,  3  the  ileum,  and  2  the  caecum.  Libman,"  it  is  true, 
collected  15  cases  of  sarcoma  of  the  duodenum,  yet  his  cases  cover 
most  all  the  sarcoma  of  the  intestines  reported  in  which  the  location 
is  stated — 41  in  all. 

Our  review  of  statistics  does  not  conform  with  the  statements  of 
Rolleston  and  of  many  of  the  various  authors  of  monographs  on 
intestinal  diseases  who  claim  that  carcinoma  of  the  duodenum  is 
decidedly  more  frequent  than  carcinoma  of  the  ileum.  Even  such 
a  pathologist  of  most  extensive  experience  as  Birch-Hirschfeld,  in 
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the  first  edition  of  his  renowned  Lehrbuch  der  Pathologische  Anat- 
omie,  made  the  same  statement,  but  changed  it  in  the  third  edition 
to  represent  the  state  of  facts  nearer  the  truth,  by  reversing  his 
original  statement  and  thus  giving  the  ileum  the  site  of  greater 
preference  for  carcinomatous  attack  over  the  duodenum. 

From  the  consideration  of  these  statistics  a  fair  statement  would 
indicate  that  carcinoma  of  the  duodenum  occurs  not  more  fre- 
quently than  carcinoma  of  the  ileum,  that  the  one  is  as  infrequent 
as  the  other,  and  that  both  are  rare;  that  carcinoma  of  the  jejunum 
is  practically  unknown. 

The  Division  of  the  Duodenum  Most  Affected.  In  con- 
sidering the  topics  connected  with  the  specific  observations  as  to 
the  situation  of  the  carcinoma  in  the  duodenum,  as  to  the  variety 
of  carcinoma,  and  so  on,  most  of  the  later  writers  on  duodenal  car- 
cinoma have  made  use  of  the  valuable  series  of  cases  collected  and 
reported  by  Whittier'"  and  Pic^"  Whittier,^'  in  1889,  gathered  13 
cases  which  had  not  previously  been  connected  with  any  published 
article  on  the  subject  of  duodenal  carcinoma,  and  Pic,  in  1895, 
10,  but  of  Pic's  cases  2  were  previously  included  in  Whittier's  series. 
In  these  two  collections  21  cases  are,  therefore,  distinct.  The  great 
trouble  with  deductions  from  statistics  of  cases  gathered  by  various 
authors  is  the  danger  arising  from  utilizing  the  totals  gathered  by 
each  and  summing  them  up  as  so  many  individual  cases;  in  this 
way  a  single  case  may  be  repeated  and  multiplied  as  many  times 
as  there  are  writers  who  sum  up  the  cases. 

Of  the  three  parts  of  the  duodenum  in  which  primary  carcinoma 
has  been  found,  the  weight  of  evidence  is  in  favor  of  the  second  part 
being  more  frequently  involved  than  the  other  portions.  We  must 
bear  in  mind  in  this  connection  that  the  papilla  Vateri  is  situated  in 
the  middle  part  of  the  duodenum,  that  primary  carcinoma  of  the 
common  bile-duct  at  the  ampulla,  while  uncommon,  still  occurs, 
and  may  give  rise  to  an  extension  into  the  duodenum  by  contiguity. 
Unless  careful  examination  of  the  structures  involved  is  made,  it 
would  not  be  easy  to  say  in  what  organ  the  tumor  was  primary.  In 
this  connection  it  might  be  well  to  point  out  that  RoUeston"  has 
shown  that  most  of  the  so-called  cases  of  carcinomata  of  the  ampulla 
of  Vater  originate  in  the  termination  of  the  common  bile-duct.  One 
must  differentiate  between  cancer  of  the  termination  of  the  common 
bile-duct,  of  the  ampulla  of  Vater,  and  primary  carcinoma  attack- 
ing the  mucous  membrane  covering  the  duodenal  surface  of  the 
papilla  Vateri,  the  last  being  a  primary  duodenal  cancer,  the  former 
being  much  more  common  and  coming  under  the  classification  of 
primary  carcinoma  of  the  biliary  passages.  Of  the  carcinomata  of 
the  middle  portion  of  the  duodenum,  these  circumpapillary  carci- 
noma are  the  most  frequent,  and  are  especially  prone  to  produce 
infections  of  the  biliary  ducts,  as  infective  suppurative  cholangitis 
and  intrahepatic  abscesses. 
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We  should  likewise  exclude,  in  considering  this  topic,  extension 
of  carcinoma  into  the  tluodenum  from  other  contiguous  organs. 
Cases  of  carcinoma  of  the  duodenum  have  been  described  as  extend- 
ing from  the  caecum,  ascending  colon,  transverse  colon,  the  liver, 
the  head  of  the  pancreas,  the  gall-bladder,  and  the  stomach. 

Whittier*^  gives  the  location  of  the  growth  in  12  of  the  13  cases  he 
describes.  The  first  and  second  portion  of  the  duodenum  was 
involved  once,  the  second  portion  in  9  cases,  the  third  portion  once, 
and  in  1  case  the  carcinomatous  mass  invaded  the  entire  length 
of  the  duodenum. 

In  Pic's^®  S  cases  the  location  is  given  in  7,  as  follows:  upper  part 
of  duodenum  in  2,  middle  part  in  4,  and  conjoined  middle  and 
lower  portion  in  1. 

From  Perry  and  Shaw's^  report  we  gather  that  of  13  primary  duo- 
denal carcinomata  5  occurred  in  the  upper  part  of  the  duodenum, 
6  in  the  middle,  and  1  in  the  lower  part;  the  thirteenth  case  involved 
the  entire  length  of  the  duodenum.  It  is  curious  to  note  here  that  in 
no  case  did  the  carcinoma  extend  through  the  pyloric  ring  into  the 
stomach,  a  corollary  to  the  fact  brought  out  by  Cuneo  and  Lucene^ 
that  pyloric  carcinomata  do  not,  as  a  rule,  extend  through  the  valve 
into  the  duodenum. 

In  41  cases  collected  by  Rolleston,^*  which  probably  include 
many  if  not  all  the  cases  of  Perry  and  Shaw^  and  some  of  Nattan- 
Larrier's,*^  the  first  part  was  affected  alone  in  8,  and  together  with 
the  second  part  in  5  more;  the  second  part  was  involved  alone  in 
24  cases,  and  together  with  the  first  part  in  5  as  just  stated,  and  the 
third  part  in  4.  The  third  part  is,  therefore,  the  most  infrequent 
as  the  seat  of  primary  carcinoma.  In  this  connection  mention 
should  be  made  of  a  very  unusual  case  reported  by  Pye-Smith^" 
of  two  distinct  and  separate  carcinomata  of  the  duodenum  in  one 
subject,  the  upper  one  involving  the  duodenum  just  beyond  the 
pyloric  sphincter,  the  other,  the  larger,  occurring  three  inches  lower 
down. 

The  Fenwicks^  in  their  monograph  on  Cancers  of  the  Stomach 
and  Duodenum  collected  51  cases  of  duodenal  carcinoma,  most 
probably  including  Whittier's,  Pic's,  some  of  Perry  and  Shaw's, 
Nattan-Larrier's,  and  RoUeston's  cases,  and  found  the  following 
distribution:  the  upper  third  of  the  duodenum  was  involved  in  11 
cases,  or  in  21.5  per  cent.;  the  middle  third  in  29,  or  in  57  per  cent.; 
the  lower  third  in  7,  or  in  13.5  per  cent.  In  addition  8  of  the  cases 
mvolved  the  whole  or  the  greater  portion  of  the  duodenum. 

Varieties.  In  the  great  majority  of  the  cases  intestinal  carci- 
nomata are  primary,  very  rarely  are  they  metastatic.  I  have  not 
come  across  the  record  of  a  single  case  of  duodenal  carcinoma 
which  was  metastatic  in  origin. 

lilt  is  only  withinjcomparatively  recent  years  that  carcinomata 
were  differentiated  by  histological  differences.     Early  records  of 
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duodenal  carcinoma  describe  and  differentiate  them  on  the  basis 
of  their  external  appearances ;  thus  the  writers  speak  of  them  as  soft 
or  hard,  fungoid  or  encephaloid,  nodular  or  polypoid,  and  so  on. 

Regarding  them  from  a  histological  point  of  view,  the  very  large 
majority  of  duodenal  carcinomata  are  of  the  cylindrical-celled 
variety,  and  show  a  glandular  type,  the  so-called  adenocarcinomata. 
A  few  cases  have  been  reported  of  spheroidal-celled  carcinomata,  and 
their  presence  might  raise  the  question  as  to  whether  such  duodenal 
carcinomata  were  not  extensions  from  the  ampulla,  from  the  ductus 
Wirsungii,  or  from  the  pancreas.  According  to  the  proportion  of 
stroma  to  cells  we  have,  on  the  one  hand,  when  the  stroma  is  abun- 
dant and  the  cells  relatively  few,  the  scirrhus  form,  and  when  the 
cells  are  in  predominance  and  the  stroma  small  in  amount  the 
medullary  form.  Both  forms  obtain  in  the  cases  reported.  When 
the  cells  of  the  cylindrical-celled  carcinomata  of  the  duodenum 
undergo  so-called  mucoid  or  colloid  degeneration  they  give  rise  to 
the  gelatinous  or  colloid  carcinoma  of  the  duodenum.  All  forms 
are  subject  to  retrogressive  or  necrotic  change,  whereupon  softening 
and  ulceration  occur;  in  fact,  these  changes  are  common  in  duodenal 
carcinomata,  and  especially  in  those  surrounding  the  papilla  Vateri, 
and  add  to  the  disease  picture  a  superimposed  suppurative  infec- 
tion of  the  bihary  passages  and  ducts  or  an  abscess  of  the  liver,  as 
previously  mentioned. 

The  tendency  of  growth  is  in  an  annular  direction,  more  from 
the  mucosa  toward  the  lumen  than  into  the  underlying  tissues  of 
the  mucosa,  with  the  result  that  a  more  or  less  complete  stricture 
of  the  duodenum  occurs.  Above  the  stricture  dilatation  takes  place. 
Sometimes  the  stricture  assumes  a  funnel  shape.  The  spheroidal- 
celled  variety  grows  more  as  a  flat  excresence  with  overhanging 
edges,  and  shows  a  greater  tendency  to  ulcerate.  The  dilatation  of 
the  duodenum  above  the  stricture  may  be  very  great,  the  walls  of 
the  dilated  portion  become  thickened  from  hypertrophy  of  the  mus- 
cular coat,  and  the  mucous  membrane  shows  the  changes  of  a 
chronic  catarrhal  inflammation  with  superficial  ulcerations. 

Metastases  are  uncommon  and,  when  they  do  occur,  show  them- 
selves very  late  in  the  disease.  Neighboring  lymph  nodes,  it  is  said, 
are  not  often  involved  and  likewise  only  toward  the  end  of  the 
disease. 

Sex.  Males  form  the  preponderating  majority  of  the  victims 
of  duodenal  carcinoma.  All  of  Whittier's^^  13  cases  were  males;  of 
Pic's^°  8  cases,  3  were  females.  In  the  43  cases  tabulated  by 
Rolleston^^  33  of  the  patients  were  males  and  10  were  females. 

Age.  Victims  of  carcinoma  of  the  duodenum  are  usually  a  little 
beyond  the  middle  period  of  life.  There  seems  to  be  a  tendency  for 
carcinoma  to  attack  the  small  intestines  a  little  earlier  in  life  than 
does^carcinoma  of  the  other  organs.  The  average  age  at  which 
carcinoma  of  the  duodenum  occurs  seems  to  be  fifty-two  years.    Of 
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Whittier's^^  cases  the  youngest  was  seventeen  years,  two  were 
eighteen  years,  and  the  oldest  eighty-four;  of  RoUeston's^*  tabulated 
cases,  7  were  seventy  years  or  older,  the  youngest  was  twenty-seven, 
and  the  oldest  was  eighty. 

Duration.  The  Fenwicks^  place  the  average  duration  of  life  of 
the  individual  attacked  with  duodenal  carcinoma  as  seven  months, 
the  extremes  in  their  review  of  the  cases  collected  being  three  months 
and  eighteen  months. 

Symptoms.  There  is  no  doubt  that  there  is  a  great  diflSculty  in 
recognizing  the  disease  during  life.  In  fact,  it  is  almost  impossible 
to  diagnose  with  certainty  the  disease  when  it  attacks  the  upper 
portion  of  the  duodenum,  for  then  its  symptoms  are  almost  identical 
with  those  of  pyloric  carcinoma. 

The  symptoms  will  depend  upon  the  site  of  the  growth  and  its 
relation  to  the  papilla  of  Vater;  therefore,  the  symptomatology  had 
best  be  given  separately  of  the  suprapapillary  cases  and  of  the  infra- 
papillary  ones.  The  cases  of  the  juxtapapillary  or  circumpapillary 
variety  present  the  picture  of  more  or  less  complete  obstruction  of 
the  common  bile-duct,  obstinate  jaundice,  cholsemia,  and  sometimes 
that  of  suppurative  inflammation  of  the  bile-ducts  and  multiple 
abscess  of  the  liver.  Their  diagnosis,  excepting  as  to  probability, 
cannot  be  made,  because  their  symptomatology  does  not  sufficiently 
differ  from  carcinoma  of  the  common  duct,  from  carcinoma  of  the 
head  of  the  pancreas,  or  from  carcinoma  of  the  ampulla  of  Vater. 
There  occasionally  occur  rare  exceptions  to  the  rule  of  obstinate 
jaundice  in  the  juxtapapillary.  or  circumpapillary  carcinomata,  in 
which  the  jaundice  may  vary  in  intensity  from  day  to  day,  and  even 
entirely  disappear  for  a  time  to  recur  shortly  after.  This  is  due  to 
the  fact  that  while  the  flow  of  bile  is  greatly  interfered  with  it  may 
not  be  completely  blocked,  and  with  the  biliary  vis  a  tergo  increas- 
ing with  the  increasing  pressure,  the  bile  is  finally  forced  through 
the  obstructed  opening  of  the  papilla,  or  it  may  be  that  ulceration 
and  breaking  down  of  the  growth  may  give  rise  to  a  reopening  of 
obstructed  channel.  This  seemed  to  be  the  case  in  a  patient  of 
mine,^^  who  entered  my  wards  at  Mount  Sinai  Hospital  on  April 
6,  1902,  whose  case  was  recorded  by  me  in  the  Mount  Sinai  Hos- 
pital Reports,  1903,  vol.  iii.  p.  49.  In  this  case  there  was  a  carci- 
nomatous growth  lying  at  and  around  but  not  inside  the  papilla  of 
Vater;  it  was  annular,  8  cm.  in  diameter.  The  opening  in  the  papilla 
was  not  entirely  obstructed,  but  the  orifice  was  overlapped  by  the 
growth;  the  pancreatic  duct  was  much  dilated  and  opened  directly 
into  the  duodenum  ^  cm.  below  the  opening  of  the  papilla  of  Vater, 
instead  of  joining  with  the  common  bile  duct,  which  is  the  rule,  to 
form  the  ampulla. 

There  was  a  complete  obstruction  of  the  orifice  of  the  pan- 
creatic duct  by  the  growth,  which  proved  to  be  an  infected  adeno- 
carcinoma. 
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In  all  varieties  the  most  pronounced  symptoms  are  gastric,  and 
similar  to  those  of  pyloric  carcinoma,  such  as  loss  of  appetite,  eruc- 
tations, nausea  and  vomiting,  signs  of  increasing  starvation,  with 
its  accompanying  loss  of  strength  and  loss  of  weight;  there  are  also 
abdominal  pain  and  increasing  cachexia.  The  pain  is  for  the  most 
part  in  the  right  hypochondrium,  often  in  the  epigastrium,  and 
occasionally  extends  over  the  entire  upper  abdomen. 

A  tumor  is  often  palpable  in  all  varieties,  though  just  as  often  one 
is  not  to  be  felt.  When  it  is  palpable  it  is  situated  in  the  right  hypo- 
chondrium near  the  middle  line  of  the  body.  It  is  slightly  movable 
when  the  carcinoma  is  in  the  horizontal  superior  part  of  the  duo- 
denum; immovable  when  it  occurs  in  the  descending  and  in  the 
inferior  horizontal  part,  owing  to  the  fixed  connection  of  the  latter 
two  parts  to  the  posterior  abdominal  wall. 

Constipation,  while  it  exists  for  the  most  part,  is  not  a  marked 
feature  of  the  disease.  It  may  be  entirely  absent  or  it  may  alternate 
with  diarrhoea. 

The  abdomen  is,  as  a  rule,  flat  and  even  at  times  retracted  or 
sunken. 

The  urine  is  diminished,  the  amount  of  chlorides  diminished  and 
occasionally  entirely  absent,  and  indican  is  often  present  in  large 
but  varying  quantity. 

The  vomitus  is  very  large,  sometimes  as  much  as  seventy  to  eighty 
ounces,  as  one  would  expect  to  find  in  interference  with  gastric 
motility.  Sometimes  there  is  hsematemesis,  or  vomiting  of  blood 
changed  by  the  duodenal  and  gastric  secretions — coffee-ground 
vomit.  Persistent  vomiting  of  bile  is  the  distinguishing  feature  of 
carcinomata  situated  below  the  papilla  Vateri.  In  all  varieties  the 
vomiting  is  recurrent. 

JUXTAPYLORIC  OR  SuPRAPAPILLARY  CarCINOMA  OF  THE  DuO- 

DENUM  has  all  the  subjective  symptoms  of  the  other  forms.  It  has 
neither  subjectively  nor  objectively  any  localizing  signs  which  would 
suggest  a  prompt,  even  a  probable  diagnosis.  Its  chief  subjective 
symptoms  indicate  a  severe  disturbance  of  gastric  motility. 

The  objective  signs  are  more  important;  the  earliest  is  a  tumor, 
more  or  less  tender  to  the  touch,  painful,  even  independent  of  press- 
ure. The  tumor  appears  in  the  right  hypochondrium  near  the 
median  line;  it  is  only  slightly  movable,  if  movable  at  all.  Owing 
to  the  tendency  of  the  growth  to  encircle  the  bowel  and  to  produce 
a  stricture,  dilatation  of  the  duodenum  and  the  stomach  result.  The 
signs  of  gastrectasis  develop,  and  gastrosuccorrhoea,  with  vomiting 
of  large  quantities  of  fluids,  supervenes. 

A  tumor  is  not  always  palpable,  and  the  signs  of  interference  of 
gastric  motility  suggest  most  often  the  diagnosis  of  pyloric  stricture 
or  neoplasm. 

The  physical  examination  of  the  stomach  contents  will  throw  no 
light  on  these  cases,  although  it  is  stated  that  the  presence  of  free 
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hydrochloric  acid  in  a  case  showing  the  signs  of  a  pyloric  carcinoma 
might  suggest  a  diagnosis  of  juxtapyloric  carcinoma  of  the  duo- 
denum. Boas  observed  a  case  in  which  the  presence  of  free  hydro- 
chloric acid  was  demonstrated  from  the  contents  of  a  much  dis- 
tended stomach,  and  in  which,  owing  to  the  absence  of  a  palpable 
tumor,  a  diagnosis  of  benign  stenosis  of  the  pylorus  was  made;  a 
laparotomy  disclosed  a  neoplasm  in  the  first  portion  of  the  duodenum. 
Boas^^  says  we  must  not  lay  too  much  stress  upon  the  results  of 
chemical  examinations,  since  free  hydrochloric  acid  is  often  present 
for  a  long  time  in  carcinoma  of  the  pylorus,  and,  on  account  of  the 
stagnation  which  results  from  proximity  to  the  stomach,  it  may  be 
absent  and  lactic  acid  present  in  duodenal  carcinoma. 

Czygan^  called  attention  not  long  ago  to  the  presence  of  splash- 
ing sounds  between  the  tumor  and  free  border  of  the  ribs,  and 
attributed  them  to  the  contents  of  a  much-dilated  duodenum.  On 
removing  the  contents  of  the  stomach  the  sounds  disappeared,  to 
reappear  when  that  viscus  was  again  filled.  He  insists  that  this 
sign  is  an  important  aid  in  arriving  at  a  diagnosis. 

Circumpapillary  Carcinoma  of  the  Duodenum.  As  we  have 
shown,  the  descending  portion  is  the  most  frequent  site  for  carci- 
noma to  affect  the  duodenum.  When  situated  above  the  papilla 
its  symptoms  are  similar  to  the  juxtapyloric  cases;  when  it  involves 
the  papilla  it  necessarily  causes  an  obstruction  to  the  flow  of  bile 
and  jaundice  develops.  Jaundice  is,  therefore,  the  prominent 
sign.  The  jaundice  is  usually  permanent,  though  in  a  few  cases  it 
has  been  absent  entirely,  the  bile-duct  not  being  obstructed;  it  has 
been  intermittent  or  it  has  varied  in  intensity  from  day  to  day  in  still 
other  cases.  The  subjective  symptoms  are  indefinite  and  in  them- 
selves are  of  very  little  service  in  suggesting  a  diagnosis. 

The  objective  symptoms  are  similar  to  the  other  forms  of  duo- 
denal carcinoma  plus  the  jaundice.  A  tumor  is  rarely  felt,  and  in 
the  cases  in  which  a  tumor  could  be  palpated  it  was  fixed  and  im- 
movable in  the  right  hypochondrium. 

Jaundice  comes  suddenly  and  without  pain,  though  in  my  case 
sharp  pains  preceded  the  development  of  jaundice,  resembling  an 
attack  of  cholelithiasis.  Should  signs  of  sepsis  and  tenderness  over 
the  liver  follow,  showing  an  infective  process  in  the  bile-ducts,  one 
should  bear  in  mind  that  such  sequelae  may  follow  an  ulcerating 
infected  carcinoma  of  the  duodenal  papilla  as  well  as  an  infection 
of  the  biliary  passages  due  to  a  stone.  If  added  to  these  symptcmis 
obstinate  vomiting,  melaena,  cachexia,  and  rapid  loss  of  weight 
appear,  a  suspicion  of  juxtapapillary  duodenal  cancer  might  be 
formed.  However,  an  absolute  differentiation  from  carcinoma  of 
the  head  of  the  pancreas  is  beyond  clinical  methods. 

Infrapapillary,  Juxtajejunal  or  Pre.iejunal  Carcinoma  of 
THE  Duodenum  forms  the  smallest  number  of  duodenal  carci- 
nomata,  but  comprises  the  cases  in  which  occasionally  a  diagnosis 
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is  possible.  The  diagnostic  feature  is  contained  in  the  vomit. 
Leichtenstern  was  the  first  to  call  attention  to  persistent  vomiting 
of  bile  as  the  distinguishing  feature  of  infrapapillary  carcinoma. 
Pic^®  says  ChomeP*  had  previously,  in  1852,  called  attention  to  this 
point.  There  is  no  doubt  that  in  cases  of  duodenal  stricture  biliary 
vomiting  is  a  marked  feature.  The  stomach  contents,  even  when 
there  is  no  vomiting,  or  before  vomiting  occurs,  will  show  the 
presence  of  bile. 

For  the  same  reason  that  bile  is  regurgitated  into  the  stomach, 
the  pancreatic  secretion  finds  its  way  into  that  viscus.  Should  an 
examination  of  the  contents  of  the  stomach  demonstrate  the  presence 
of  the  proteolytic  ferment,  trypsin,  a  diagnosis  of  obstruction  below 
the  biliary  papilla  may  safely  be  made ;  when  the  other  signs  denot- 
ing a  malignant  disease  are  present  a  diagnosis  of  infrapapillary 
carcinoma  of  the  duodenum  would  be  justifiable.  One  must  bear 
in  mind,  however,  that  the  permanent  presence  of  bile  in  the  stomach 
contents  alone  is  not  sufficient  to  justify  a  diagnosis  of  prejejunal 
stricture,  because  in  cases  of  gastrobiliary  fistula  bile  is  likewise  to 
be  found  in  the  stomach.  There  must  be  associated  the  signs  of 
lost  gastric  motihty,  the  presence  of  trypsin,  and  the  usual  signs 
indicating  malignant  disease  to  justify  the  diagnosis  of  infrapapillary 
stricture  due  to  malignant  neoplasm. 

Treatment.  For  the  cure  of  these  conditions  therapeusis  is  of 
no  avail.  Whatever  means  we  possess,  whether  medical  or  surgical, 
are  merely  palliative.  Yet  in  surgical  interference  it  would  be  well 
to  bear  in  mind  that  in  carcinoma  of  the  first  portion  of  the  gut, 
if  the  technical  difiiculties  be  not  too  great  (that  is  a  question  the 
surgeons  must  decide)  a  resection  of  the  pylorus  and  affected  por- 
tion of  the  duodenum  might  give  some  promise  of  a  cure,  because 
carcinoma  of  that  portion  very  rarely  extends  beyond  the  pylorus, 
metastases  appear  only  very  late  in  the  disease,  and  the  neighbor- 
ing lymph  nodes  are  involved  likewise  very  late.  For  carcinoma 
resulting  in  stricture  of  the  other  portions  a  gastroenterostomy  may 
prolong  life  for  some  time.  What  hope  of  success  would  follow 
excision  of  the  third  portion  of  the  duodenum  when  it  is  the  seat 
of  disease  remains  to  be  seen. 

Thus  far  the  only  operation  suggested  as  giving  temporary  relief 
has  been  a  gastroenterostomy. 
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PSEUDOLEUKiEMIA  GASTROINTESTINALIS. 
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Pseudoleukemia,  in  which  the  lymphatic  apparatus  of  the 
gastrointestinal  tract  is  the  seat  of  the  principal  lesions,  has  been 
rarely  reported.  In  a  somewhat  extended  review  of  the  literature 
of  pseudoleuksemia,  under  its  various  synonyms,  with  the  view  of 
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determining  the  frequency  and  extent  of  the  lesions  in  this  location, 
238  cases  have  been  found  which  came  to  autopsy.  In  204  of  these 
cases  the  gastrointestinal  tract  was  recorded  as  normal,  or  was  not 
mentioned,  and  therefore  was  probably  not  greatly,  if  at  all,  affected. 
Of  the  remaining  34  cases,  1  in  7  of  the  entire  number,  conditions 
varying  from  slight  swellings  of  the  mucous  membrane  and  lymph 
follicles  to  extensive  hyperplasia  of  the  lymphoid  tissue  of  the  whole 
alimentary  tract  were  found.  In  15  cases  the  condition  was  con- 
fined to  the  intestines,  while  the  stomach  was  affected  seven  times. 
In  the  remaining  13  cases  both  stomach  and  intestines  were  exten- 
sively infiltrated.  In  but  7  did  the  condition  approach  that  found 
in  the  case  we  have  to  report. 

Murchison,  writing  in  the  Transactions  of  the  Pathological  Society 
of  London  as  early  as  1869,  recognized  these  peculiar  conditions, 
and  under  the  name  of  lymphadenoma  presented  a  case  which  was 
in  all  probability  lymphosarcoma,  and  which  he  reported  as  dif- 
fering from  any  which  he  had  met  with  or  seen  described,  although 
Briquet,  thirty  years  earlier,  had  described  one  of  the  most  striking 
cases  on  record,  which  was  also  beautifully  illustrated  in  Cruveil- 
hier's  Atlas.  In  1884  Carrington  reported  a  similar  case,  and  con- 
sidered the  condition  one  of  very  great  rarity,  having  found  in 
the  records  of  the  Pathological  Society  and  other  sources  but  four 
cases  resembling  his,  including  Murchison's  case.  Again,  in  1889 
Pitt  described  these  four  and  an  additional  one  which  had  come 
under  his  own  observation.  Hadden  reported  his  case  as  very 
unusual,  having  seen  no  other  case  in  which  the  intestines  were 
affected  in  "lymphosarcoma."  Rolleston  classified  his  case  with 
Pitt's.  In  an  extensive  report  in  1897  by  Schlesinger  on  sarcoma 
of  the  stomach  was  reported  a  case  as  pseudoleukcBmia  intestinalis, 
and  this  case  is  also  included  in  a  series  of  four  cases  recently 
reported  by  Stoerk,  three  of  which  he  had  personally  observed, 
and  to  which  he  gives  the  name  of  "pseudoleukaemia  intestinalis 
or  lymphosarcoma  of  the  stomach."  Seven  cases  presenting  the 
most  extensive  gastrointestinal  lesions  have  been  selected  and 
arranged  chronologically  in  the  following  series: 

Case  I.  (Briquet,  1838). — Male,  aged  forty-one  years,  with  a 
clinical  history  of  swelling  of  the  testicles,  inguinal  region,  and 
neck.  Apparently  the  beginning  was  an  inflammation  in  the  mouth. 
This  case  is  illustrated  in  Cruveilhier's  Atlas  (1839).  The  following 
findings  were  recorded:  Mucous  membrane  of  the  mouth  pale;  at 
the  base  of  the  tongue  the  lymph  follicles  were  greatly  enlarged, 
and  the  tonsils  were  double  their  normal  size.  Trachea,  larynx, 
and  oesophagus  normal.  The  stomach  was  of  normal  size,  but 
its  mucous  membrane,  which  was  pale  throughout,  was  thrown 
into  heavy,  sinuous  folds  like  cerebral  convolutions,  these  folds 
terminating  a  short  distance  from  the  pyloric  orifice;  the  other 
membranes  of  the  stomach  were  normal.     The  mucous  membrane 
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of  the  small  intestine  was  gray  and  of  normal  consistence,  but  the 
surface  was  covered  with  a  great  number  of  polypoid  growths, 
single  and  confluent.  These  were  enlarged  lymph  follicles.  These 
growths  differed  in  appearance,  some  forming  flat  patches,  while 
others  were  pea-sized  and  polypoid  in  form.  In  the  upper  part  of 
the  small  intestine  these  growths  were  numerous,  and  in  the  lower 
half  they  were  of  a  smaller  size,  but  still  more  numerous.  The 
Peyer  patches  were  also  enlarged  and  swollen  near  the  ileoca^cal 
valve,  which  itself  was  greatly  enlarged,  purple  in  color,  and  covered 
with  miliary  follicles.  In  the  large  intestine  the  follicles  were  very 
numerous,  as  large  as  the  point  of  the  little  finger,  polypoid  and 
sessile,  the  mucous  membrane  being  normal.  The  vermiform 
appendix  was  as  thick  as  the  thumb,  and  consisted  of  large  fol- 
licles. The  muscular  and  serous  coats  of  the  intestinal  tract  were 
normal.  The  lymphatic  glands  of  the  abdomen  were  greatly 
enlarged,  as  also  were  the  spleen  and  liver.  The  kidneys  and 
bladder  were  normal,  and  the  prostate  was  greatly  enlarged.  ■  No 
examination  of  the  blood  was  made. 

Case  II.  (Carrington,  1884). — A  woman,  aged  fifty-five  years, 
with  enlarged  cervical  glands  and  a  history  of  wasting  for  six 
months,  without  abdominal  symptoms.  At  autopsy  the  cervical 
glands  were  found  large  and  fleshy,  as  also  were  the  mediastinal 
glands  and  the  mesenteric  glands.  A  large  mass  of  glands  pushed 
up  the  root  of  the  mesentery  and  surrounded  the  pancreas.  All 
the  lymph  glands  were  enlarged,  especially  in  the  portal  fissure  and 
the  groin.  The  peritoneum  was  healthy.  The  stomach  was  studded 
over  its  mucous  surface  with  very  numerous  cream-colored,  flat- 
tened tumors;  these  were  of  mixed  size,  and  some  a  Httle  ulcerated. 
"Many  of  them  were  more  infiltrations  of  the  wall  than  distinct 
tumors;  many,  again,  not  even  infiltrations,  but  conversions  of  the 
actual  texture  into  new  material."  The  pylorus  was  invaded  by 
the  same  cream-colored  growth,  and  was  thrown  into  loose  folds 
thereby.  The  duodenum  was  practically  healthy,  but  below  this 
the  mucous  membrane  began  to  show  disease.  The  valvulse  con- 
niventes,  here  and  there,  first  became  swollen  and  firmer  than 
natural,  then  polypoid  and  creamy.  Sometimes  a  smaller  or  larger 
flattened  swelling  of  the  valvule  occurred,  with  a  little  ulceration 
in  the  centre.  This  condition  extended  throughout  the  small  and 
large  intestine,  but  was  more  marked  in  the  latter.  The  solitary 
glands  and  Peyer's  patches  were  enormously  enlarged,  so  as  to 
constitute  cream-colored,  fleshy  plates  upon  the  surface  of  the 
mucous  membrane.  A  few  inches  above  the  ileocsecal  valve  one 
growth  of  this  kind  measured  one  and  one-half  inches  in  diameter 
and  half  an  inch  in  thickness.  There  was  enormous  thickening  of 
the  mucous  membrane  covering  the  ileocecal  valve,  forming  a 
thick  fold  surrounding  the  valve,  of  about  half  a  pound  in  weight, 
which  distended  the  cavity  of  the  csecum.    There  was  neither  con- 
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traction  nor  dilatation  of  the  bowel  in  any  part.  The  spleen  weighed 
forty-four  ounces.  On  section  it  showed  a  diffuse  soft  growth 
throughout,  modelled  on  the  normal  pattern  and  color,  so  that  the 
surface  seemed  to  show  enormous  Malpighian  bodies.  The  liver 
was  normal.  The  blood  count  showed  4,720,000  reds  and  4.3 
whites  to  1000  reds. 

Case  III.  (Hadden,  1887). — A  man,  aged  fifty-four  years,  with 
abdominal  tumor  and  great  emaciation.  At  autopsy  a  large  tumor 
was  found  in  the  abdomen,  involving  the  mesenteric  and  retro- 
peritoneal glands;  the  axillary,  inguinal,  cervical,  and  ihac  glands 
were  also  affected.  There  was  a  solitary  nodule  of  growth  in  the 
liver.  The  spleen  was  large,  measuring  10x5  inches,  and  studded 
with  dull-white  nodules.  Near  the  pyloric  orifice  of  the  stomach 
there  was  one  small,  raised  nodule  of  growth  about  one-third  of 
an  inch  in  diameter,  apparently  arising  in  the  submucosa.  All  the 
intestinal  glands,  solitary  and  agminated,  from  the  duodenum  to 
the  rectum,  were  much  enlarged,  elevated,  and  firm.  This  enlarge- 
ment was  very  marked  in  Peyer's  patches,  and  in  the  ileum  near 
the  valve  the  masses  were  enormous.  The  growth  was  strictly 
limited  to  the  glands,  and  there  were  no  ulcerations.  Microscopic- 
ally the  hyperplasia  of  round  cells  was  found  localized  to  the  glands 
without  invasion  of  the  surrounding  parts. 

Case  IV.  (Pitt,  1889). — The  patient,  a  male  aged  forty-eight 
years,  had  gradually  emaciated  during  the  nine  months  preceding 
his  death,  but  there  were  no  symptoms  of.  abdominal  disease 
noted  until  the  autopsy.  At  the  base  of  the  tongue  were  found 
three  lymphoid  masses,  and  there  was  a  marked  hypertrophy  of 
the  tonsils;  the  glands  at  the  bifurcation  of  the  trachea  were  large 
and  swollen.  There  were  enormous  masses  of  lymphoid  over- 
growth on  the  mucous  wall  of  the  stomach,  forming  large,  sessile 
tumors.  At  the  cardiac  end,  two  inches  from  the  oesophagus,  were 
large  masses,  both  sessile  and  polypoid,  one  of  which  was  2^  x  2  x  1 
inch  in  size.  Others  occurred  as  raised  vermiform  overgrowths 
ramifying  over  the  surface,  of  the  thickness  of  a  little  finger.  Over 
the  greater  portion  of  the  body  of  the  stomach  there  was  also  less 
extensive  lymphoid  growth,  occurring  in  small,  raised,  flat  patches 
of  varying  sizes.  On  the  larger  curvature,  one  and  one-half  inches 
from  the  pylorus,  was  a  flat  mass  of  growth  one  and  one-quarter 
inches  across,  with  a  cupping  of  the  surface  which  also  occurred 
to  a  less  extent  in  several  of  the  other  growths.  The  growths  were 
all  creamy-white  in  color,  very  soft  and  succulent,  and  the  largest 
masses  were  breaking  down  at  their  bases.  The  mucous  membrane 
was  not  ulcerated.  In  the  duodenum  immediately  below  the  pylorus 
were  numerous  raised  lymphoid  growths  about  one-third  of  an 
inch  across,  stained  slaty  black.  The  whole  of  the  small  intestine 
was  dotted  with  many  thousands  of  raised  polypoid  growths  about 
the  size  of  large  peas,  scattered  singly  about,  and  there  were  flat 
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plaques  of  growth  in  Peyer's  patches,  which  were  raised  about 
one-sixth  of  an  inch;  many  of  these  growths  were  superficially 
ulcerated.  There  were  large  masses  of  growth  along  the  ileocaecal 
valve,  and  the  orifice  of  the  vermiform  appendix  \Yas  occupied  by  a 
pigmented  polypoid  mass  the  size  of  a  large  chestnut.  In  the  colon 
there  was  no  lymphoid  overgrowth.  The  mesenteric  glands  were 
universally  swollen  and  enlarged.  The  spleen  weighed  25.5  ounces, 
soft,  and  showed  a  general  hypertrophy  of  the  Malpighian  bodies. 
The  liver  and  kidneys  were  normal.    No  blood  count  was  made. 

Case  V.  (Schlesinger,  1897). — In  his  study  upon  sarcoma  of  the 
stomach,  SchJesinger  reports  a  case  diagnosed  during  life  by  a  nodule 
taken  from  the  rectum,  showing  histologically  what  was  considered 
a  lymphosarcoma.  The  spleen  and  lymph  glands  were  enlarged. 
Death  was  from  facial  erysipelas.  Autopsy  was  performed  by  Prof. 
Kolisko,  who  made  the  diagnosis  of  pseudoleuknemia  intesiinalis. 
The  patient  was  a  male,  aged  sixty-two  years.  The  spleen  was 
three  times  its  normal  size,  firm  and  bloody,  with  the  follicles 
enlarged  to  pea  size.  The  mesenteric  lymph  glands  of  the  ileum 
formed  immense  tumors,  were  marrow-like,  soft,  and  white.  The 
mucous  membrane  of  the  entire  intestinal  tract  was  pigmented 
gray,  and  from  the  pylorus  to  the  ileocsecal  valve  was  covered  with 
flat  infiltrations  standing  out  in  patches,  also  of  marrow-like  con- 
sistence. In  the  entire  large  intestine  were  patches  and  polypi  cor- 
responding to  the  solitary  follicles.  The  mucous  membrane  of  the 
appendix  was  a  finger  thick,  and  of  the  same  soft  nature.  The 
stomach  and  pylorus  had  polypoid  infiltrations  and  sinuous  folds. 
The  mucous  membrane  was  also  thickened  in  masses.  All  the  other 
abdominal  glands  were  enlarged  and  soft.  The  blood  count  showed 
2,100,000  red  corpuscles,  haemoglobin,  55  per  cent.,  and  "few 
leukocytes." 

Case  VI.  (Herrick,  1898). — A  male,  aged  fifty  years,  was  in  the 
Cook  County  Hospital  one  and  one-half  years  with  all  the  glands, 
especially  the  cervical  glands,  enlarged.  Attacks  of  erysipelas 
were  followed  by  decrease  in  the  size  of  the  swellings.  Death  from 
exhaustion  and  dyspnoea.  Autopsy  by  Prof.  Hektoen.  Enormous 
tumor  masses  were  found  in  the  neck  and  mediastinum,  causing 
pressure  upon  the  oesophagus  and  trachea.  The  nares  and  pharynx 
were  filled  with  nodules,  and  the  tonsils  met  in  the  median  fine. 
Tumor  masses  infiltrated  the  lungs,  and  the  spleen  showed  one, 
but  there  were  none  in  the  kidneys  and  liver.  General  enlarge- 
ment of  the  lymphatic  nodules,  Peyer's  patches,  and  solitary  fol- 
licles of  the  entire  alimentary  tract.  The  caecum  was  filled  with 
hard,  blackish  nodules,  and  masses  attached  to  the  wall  of  the 
intestine,  while  the  vermiform  appendix  was  thicker  than  a  man's 
thumb,  its  lumen  being  filled  with  hard  nodules  and  its  openiag 
into  the  caecum  occluded.  The  oesophagus  contained  many  enlarged 
follicles.    The  mucous  membrane  of  the  stomach  was  the  seat  of  a 
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universal  diffuse  invasion  with  these  soft,  white  nodules,  especially 
in  the  fundus,  where  the  mucous  membrane  was  thrown  into  large 
folds.  The  lymph  glands  throughout  the  body  were  greatly  enlarged, 
and  the  pancreas  was  embedded  in  a  mass  of  them. 

Case  VII.  (wStoerk,  1904). — A  woman,  aged  fifty-seven  years,  with 
a  history  of  diarrhoea  alternating  with  constipation,  bloody  stools, 
great  abdominal  pain,  and  cedema.  At  autopsy  the  lymph  follicles 
at  the  base  of  the  tongue  and  the  tonsils  were  considerably  enlarged. 
Cervical,  mesenteric,  retroperitoneal,  and  inguinal  glands  were  all 
enlarged,  and  on  the  cut  surface  showed  a  gray-white,  homogeneous 
appearance.  The  spleen  measured  16  x  10  x  4  cm.,  flabby,  with 
enlarged  Malpighian  bodies.  The  stomach  was  greatly  dilated, 
and  showed  a  peculiar  stiffness  of  the  wall.  On  opening  the  stomach 
the  mucosa  showed  a  very  great  thickening  of  the  folds,  running 
lengthwise.  These  folds  were  eroded  at  the  summit,  and  showed 
some  ulceration.  In  many  places  between  the  folds  of  the  mucosa 
were  white  nodules  the  size  of  a  pea,  with  melanotic  discoloration. 
The  pylorus  was  involved  in  this  condition,  and  the  duodenum  to 
a  less  extent;  the  folds  were  increased  in  size,  and  contained  prom- 
inent lymph  follicles.  In  the  small  intestine  the  same  condition 
was  present,  and  Peyer's  patches  were  enlarged.  In  the  large 
intestine  the  mucous  membrane  was  very  much  thickened  and 
covered  with  numerous  enlarged,  single,  discolored  follicles.  Espe- 
cially remarkable  was  the  condition  in  the  colon,  decreasing  from 
the  csecum  toward  the  anus.  The  bone-marrow  was  deep  red,  soft, 
and  moist.  Microscopically  a  very  slight  infiltration  of  round  cells 
was  found  in  the  kidney  and  liver.  The  blood  count  showed: 
lymphocytes,  41.2  per  cent.;  large  mononuclears,  4.6  per  cent.; 
eosinophiles,  1  per  cent.;  neutrophiles,  53.2  per  cent.,  and  a  few 
myelocytes. 

Rolleston  and  I^atham  report  a  case  somewhat  similar  to  that  of 
Pitt's,  with  much  hyperplasia  in  the  stomach,  but  not  in  the  intes- 
tine, and  not  well  generalized  in  the  lymph  glands.  However,  the 
blood  showed  evidences  of  splenomyelogenous  leukaemia,  and,  as 
the  authors  are  in  doubt  as  to  its  proper  classification,  it  has  seemed 
best  not  to  include  it  in  this  series.  There  is  much  reason  to  believe, 
however,  that  this  case  is  of  the  type  that  has  sometimes  been 
reported  as  an  instance  of  pseudoleuksemia  becoming  transformed 
into  leukaemia. 

Case  VIII. — On  November  17,  1903,  the  following  typical  case  of 
pseudoleuksemia  gastrointestinalis  was  examined  post-mortem  at  the 
Chicago  Baptist  Hospital:  E.  H.,  a  minister,  aged  fifty-one  years, 
was  admitted  to  the  service  of  Dr.  J.  P.  Webster,  to  whom  we  are 
indebted  for  the  privilege  of  reporting  the  history  of  the  case,  kindly 
fifrnished  by  the  house  physician.  Dr.  Adams.  He  was  a  strong, 
athletically  inclined  man,  who  had  been  well  until  the  preceding 
winter,  when  he  complained  of  "feeling  as  if  he  were  going  to  be 
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sick."  This  feeling  persisted  through  the  spring.  In  April  he 
caught  cold,  and  was  confined  to  his  bed  for  six  weeks  with  a  severe 
bronchitis,  from  which  he  was  not  expected  to  recover;  he  had 
high  fever  and  night-sweats.  He  gradually  recovered  from  this 
illness,  but  never  again  became  perfectly  well.  He  became  anaemic, 
and  in  October  began  to  have  night-sweats.  Fresh  air  and  dietetic 
treatment  had  little  beneficial  effect.  Massage  was  tried,  first  of 
the  limbs,  and  then  of  the  stomach  and  bowels,  on  account  of  "poor 
digestion."  Vigorous  massage  over  the  stomach  caused  a  feeling 
of  "goneness."  In  September  he  took  a  trip  through  Iowa,  during 
which  his  health  failed  rapidly.  He  was  told  that  he  had  kidney 
trouble,  and  took  some  proprietary  treatment  for  it,  but  this  dis- 
turbed his  stomach  so  much  that  he  was  forced  to  give  it  up.  At 
this  time  he  complained  of  "grabbing  pains"  in  the  region  of  the 
stomach,  and  jerking  of  the  limbs.  At  this  time  urinalysis  was 
made,  and  nothing  abnormal  found.  On  admission  to  the  hospital 
for  an  exploratory  laparotomy,  which  had  been  recommended, 
examination  revealed  the  following  condition:  The  patient  was 
anaemic,  temperature  normal,  pulse  from  90  to  100.  The  lungs 
showed  signs  of  a  slight  bronchitis,  and  the  heart  was  negative. 
Abdomen  very  tense  and  tympanitic,  and  tender  on  deep  pressure 
over  the  stomach.  With  some  difficulty  a  tumor  mass  about  the 
size  of  a  man's  fist  was  outlined  by  percussion  and  palpation,  cor- 
responding in  position  to  the  region  of  the  pylorus.  The  lymph 
glands  were  enlarged  all  over  the  body,  varying  from  pea  to  almond- 
size. 

Urinalysis  was  negative.  The  diagnosis  that  was  made  lay  be- 
tween carcinoma  of  the  pylorus  and  tuberculous  peritonitis  without 
effusion. 

On  opening  the  abdomen  for  the  purpose  of  laparotomy  the 
stomach  was  found  greatly  dilated,  and  its  wall  thickened  from 
pylorus  to  cardia;  the  duodenum  also  seemed  to  be  thickened. 
Gastroenterostomy  was  performed,  uniting  the  upper  part  of  the 
jejunum  to  the  lower  posterior  part  of  the  stomach  by  means  of  a 
Frank  button.  When  the  stomach  was  opened  the  organ  did  not 
collapse,  because  of  the  diffuse  thickening  of  the  walls,  and  the 
rugae  were  found  to  be  as  thick  as  the  finger.  A  piece  of  the  mucous 
membrane  and  one  of  the  enlarged  mesenteric  glands  were  removed 
for  microscopic  examination.  As  was  to  be  expected,  the  diseased 
organ  did  not  react  well  to  the  operative  procedure;  leakage  occurred 
about  the  button,  and  death  occurred  eleven  days  later  from  peri- 
tonitis. Unfortunately,  at  no  time  during  the  patient's  illness  was  a 
blood  examination  made. 

The  tissues  removed  at  the  operation  were  sent  to  the  Patho- 
logical Laboratory  of  the  University,  and  the  diagnosis  of  "pseudo- 
leukaemia,  with  hyperplasia  of  the  lymphatic  apparatus  of  the 
stomach"  made  on  the  histological  findings. 
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Autopsy  was  performed  five  hours  after  death,  and  the  report 
upon  the  findings  is  as  follows : 

Anatomical  Diagnosis.  Pseiidoleukarnia;  general  lymphadenoid 
hyperplasia,  particularly  of  the  alimentary  tract  and  peripancreatic 
glands,  with  resulting  enlargement  of  stomach  and  appendix; 
diffuse  acute  suppurative  peritonitis;  recent  laparotomy  wound, 
infected;  anastomosis  of  stomach  and  duodenum  l)y  suture  and 
Frank  button;  hyperplasia  and  hyperemia  of  red  l)one-marrow; 
hyperplasia  of  Malpighian  bodies  of  spleen;  parenchymatous  en- 
largement of  liver  and  kidney,  with  lymphoid  infiltration;  sclerosis 
of  coronary  arteries  (minimum  degree);  apical,  fibrous  pleuritis; 
hypostatic  congestion,  bronchopneumonia,  and  nedema  of  lungs; 
fibrous  perisplenitis. 

External  Appeara^ices.  Body  of  a  tall,  slender,  poorly  nourished 
man,  175  cm.  in  length.  Body  not  entirely  cold,  having  been  dead 
but  five  hours.  Rigor  mortis  present.  Sclera  white.  The  skin  is 
pale.  In  the  median  line  of  the  abdomen  is  a  long  operative  wound 
(gaping),  18  cm.  long.  The  floor  and  walls  show  a  purulent  fibrin. 
The  floor  of  the  wound  is  formed  by  the  parietal  peritoneum  and 
by  the  intestine  bulging  through  the  peritoneum.  The  muscle  on 
the  sides  of  the  wound  is  pale  and  wax-like. 

Abdominal  Cavity.  The  intestines  are  everywhere  matted  together 
by  easily  torn,  fibrinous  adhesions.  The  cavity  contains  about  one 
litre  of  thin,  yellow,  opaque,  purulent  fluid.  Between  the  stomach 
and  the  diaphragm  on  the  left  side  is  a  collection  of  thick,  yellow, 
purulent  material.  The  stomach  is  distended  and  also  the  intestines 
to  a  moderate  degree.  The  peritoneum  is  covered  with  a  thin  layer 
of  fibrin.  Between  the  folds  of  the  intestines  drops  of  pus  are  found. 
There  are  no  adhesions  between  the  liver  and  the  diaphragm,  but 
a  few  about  the  spleen.  Every  other  part  of  the  peritoneal  cavity 
is  obliterated  by  adhesions. 

Pleural  Cavity.  Lungs  meet  in  the  median  line.  On  the  left 
side  are  a  few  fibrinous  adhesions  at  the  apex;  pleura  smooth.  No 
other  changes. 

Pericardial  Cavity.  Pericardium  smooth  and  shining,  free  from 
adhesions.    The  cavity  contains  about  50  c.c.  of  clear,  serous  fluid. 

Thyroid  and  Thymus.  The  fat  at  the  site  of  the  thymus  shows 
evidence  of  some  lymphatic  tissue. 

Heart,  Aorta,  and  Vessels.  The  heart  is  of  normal  size.  The 
coronary  arteries  are  tortuous.  There  is  a  considerable  amount  of 
fat.  The  ventricles  contain  large,  soft,  pale  clots.  The  anterior 
coronary  artery  has  slight  patches  of  thickening.  The  aortic  and 
pulmonic  valves  show  no  change.  The  myocardium  is  firm  and 
of  normal  color.  The  tricuspid  orifice  admits  five,  the  mitral 
orifice  admits  three  finger-tips.  The  mitral  and  tricuspid  valves 
show  no  change.  The  foramen  ovale  is  closed;  the  endocardium 
is  normal. 
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Lungs.  The  right  hmg  has  few  adhesions  between  the  lobes. 
The  posterior  is  heavier  than  the  anterior  and  darker.  At  the  apex 
are  a  few  hard,  fibrous  nodules.  The  upper  lobes  contain  consid- 
erable fluid.  The  dark  parts  of  the  lower  lobe  crepitate  but  little 
and  contain  a  bloody,  frothy  fluid.  The  left  lung  is  the  same  as 
the  right,  except  that  the  dark  area  is  smaller.  At  the  hilum  are 
also  small,  hard  glands. 

Liver.  The  liver  is  enlarged,  measures  28x21.5x17x11x6  cm., 
and  weighs  2470  grams.  The  enlargement  is  diffuse.  The  external 
surface  is  roughened,  as  if  each  lobule  is  enlarged.     Beneath  the 

FlQ.   1. 
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Lymphoid  hyperplasia  of  the  stomach.  The  stomach  is  shown  in  this  illustration  inverted, 
to  show  the  enormous  thickening  of  the  rugae,  and  on  account  of  the  thickness  of  the  walls  is 
thereby  made  somewhat  smaller  than  when  in  its  natural  condition.  The  stomach  wall 
weighed  1300  grams— nearly  as  much  as  a  normal  liver. 

capsule  there  are  numerous  pale,  slightly  elevated  areas,  that  do 
not  penetrate  the  liver  substance.  The  consistence  is  slightly  in- 
creased. Individual  lobules  are  enlarged  and  much  lighter  than 
normal,  except  in  the  centre. 

Spleen.  This  is  slightly  enlarged,  weighs  160  grams,  and  is  of 
normal  consistence.  The  cut  surface  shows  the  Malpighian  bodies 
much  enlarged  and  prominent.  Pulp  has  but  little  blood,  and  is 
not  softened. 

Pancreas.  The  pancreas  is  of  normal  size  and  shows  no  gross 
changes,  although  a  string  of  greatly  enlarged  glands  lies  along  the 
upper  border. 
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Gastrointestinal  Tract.  The  stomach  is  enormously  enlarged, 
and  weighs  1350  grams  when  empty.  Along  the  attachment  of  the 
omentum  are  numerous  pea-sized  lymph  glands.  When  cut  open 
it  does  not  collapse,  because  the  walls  are  much  thickened.  This 
thickening  is  fleshy,  diffuse,  yet  nodular  in  places,  and  the  thickness 
of  the  opposed  walls  together  is  from  4  to  5  cm.  The  rugae  are 
much  swollen,  and  in  places  form  tumor-like  masses  about  2  to  4 
cm.  thick.  These  are  soft,  being  about  the  consistence  of  the  large 
soft  lymph  glands.  The  thickening  involves  every  part  of  the 
stomach,  and  is  greatest  about  the  pylorus.  A  Frank  button  is 
found  in  a  sutured  opening  between  the  duodenum  and  stomach. 
The  entire  length  of  the  stomach  along  its  greater  curvature  when 
collapsed  is  57  cm.;  its  straight  length,  33  cm.;  width,  collapsed, 
13.5  cm.;  thickness,  5  cm.  by  external  measurement.  There  is  no 
ulceration  or  other  change  in  the  mucous  surface.    The  duodenum 

Fig.  2. 


Hyperplasia  of  Peyer's  patches  and  solitary  follicles  of  the  small  intestine  in  pseudoleuksemia 

gastrointestinalis. 

is  not  greatly  thickened.  The  caecum  shows  great  thickening  of 
the  wall,  which  is  reddish,  and  resembles  the  stomach,  the  greatest 
thickening  being  at  the  beginning  of  the  appendix,  where  there  is 
a  mass  4  cm.  in  diameter.  The  solitary  follicles  and  Peyer's  patches 
are  thickened,  raised,  pigmented,  and  slate-colored.  The  change 
is  more  marked  toward  the  lower  end.  The  whole  intestine  weighs 
1500  grams,  and  shows  similar  thickening  of  the  lymph  follicles. 
The  lower  end  of  the  ileum  shows  Peyer's  patches  greatly  enlarged, 
some  measuring  7x3  cm.  and  being  8  mm.  thick.  The  solitary 
follicles  are  slate-colored.  The  mucosa  is  a  little  thicker  than 
normal.  Farther  up  the  enlargement  of  solitary  follicles  decreases, 
although  Peyer's  patches  are  all  enlarged. 

The  appendix  is  solid  in  all  its  extent.  It  is  8  cm.  long,  adherent 
by  its  tip.  It  is  larger  toward  the  tip,  where  its  circumference  is 
about  57  mm.     It  has  a  mesentery  about  one-half  its  length,  in 
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which  are  numerous  lymph  glands  5  mm.  in  diameter.  The  en- 
largement is  solid  and  uniform,  the  consistence  that  of  the  normal 
appendix.  The  lumen  seems  open.  The  mesocolon  is  swollen 
and  reddened.    The  mesentery  is  very  friable. 

Adrenals  are  of  normal  size.  The  cortex  seems  thicker  than 
normal,  and  is  pale  and  solid. 

Kidneys.  Their  combined  weight  is  400  grams.  The  right 
kidney  is  a  little  enlarged.  The  consistence  is  normal.  The  cortex 
is  thickened,  measuring  7  x  10  mm.  It  is  generally  pale,  and  the 
cortical  markings  are  obscure.  The  capsule  strips  easily.  The 
left  kidney  is  the  same  as  the  right. 

Fig.  3. 


Hyperplasia  of  the  lymphoid  tissues  of  the  caecum,  appendix,  and  lower  end  of  the  ileum. 
The  orifice  of  the  canal  of  the  appendix  can  be  seen  in  the  summit  of  a  tumor-like  mass  in  the 
caecum.    In  the  ileum  is  seen  an  enlarged  Peyer's  patch. 

Urinary  Tract.  The  urinary  bladder  is  not  thickened.  The 
prostate  is  not  enlarged. 

Generative  Tract.    The  testicles  appear  normal. 

Lymph  Glands.  The  suboccipital  glands  are  not  palpable.  The 
posterior  cervical  glands  are  0.5  x  1  cm.  in  size.  The  submaxillary 
glands  are  twice  the  normal  size.  The  glands  beneath  the  sterno- 
cleidomastoid and  about  the  clavicle  are  not  palpable.  The  axil- 
lary glands  are  much  enlarged  on  both  sides,  about  the  size  of 
cherries;  those  at  the  elbow  are  not  palpable.  The  inguinal  and 
femoral  glands  on  both  sides  measure  from  1  to  1.5  cm.  in  diameter. 
The  glands  at  the  hilum  of  the  lung  are  large,  soft,  and  anthracotic. 
In  the  posterior  mediastinum  is  a  group  of  glands  measuring  alto- 
gether 1  cm.  by  5  cm.     None  of  them  is  calcified  or  caseous.    At 
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the  attachment  of  the  stomach  to  its  Hgaments  are  many  enlarged, 
pale  glands.  The  peripancreatic  glands  are  enormously  enlarged, 
the  largest  being  35  mm.  long,  very  soft,  pale,  with  small  hemor- 
rhagic spots.  The  retroperitoneal  lymph  glands  are  much  enlarged. 
At  the  hilum  of  the  liver  the  lymph  glands  are  enlarged,  soft,  and 
pale.  Lymph  glands  of  the  anterior  mediastinum  are  not  promi- 
nent; those  of  the  neck  and  behind  the  clavicle  are  enlarged,  flesh- 
like in  consistence,  pinkish  in  color.  Some  are  deep  red.  The 
mesenteric  lymph  glands  are  enlarged,  averaging  about  twice  the 
normal  size.  The  mesentery  and  omentum  are  everywhere  studded 
with  lymph  glands.  In  the  mesocolon  are  many  dark-red  lymph 
glands. 

Skeleton.  No  changes  except  that  the  marrow  of  the  clavicle 
shows  a  few  yellow  areas,  the  rest  being  bright  red.  Femurs  could 
not  be  examined.  Marrow  of  sternum  very  abundant,  bright  red, 
and  pulpy. 

Histological  Report.  Mediastinal  Gland  (small,  measures  about 
5  mm.  in  diameter).  In  the  fatty  tissue  about  the  gland  are  a 
number  of  small  islands  of  lymphoid  tissue,  not  connected  with 
the  gland  proper.  The  gland  under  low  power  presents  a  normal 
arrangement  of  its  structures,  but  differs  from  normal  in  that  both 
the  lymph  nodes  and  the  sinuses  are  much  enlarged.  The  capil- 
laries are  all  considerably  distended  with  blood.  In  the  lymph 
nodes  the  germinal  centres  are  not  distinguishable.  The  cells  of 
the  nodes  are  of  the  usual  small  round  type,  but  there  are  many 
more  pale  nuclei  than  usual;  karyokinetic  figures  are  not  abundant, 
although  occasionally  seen.  The  only  unusual  cell  type  in  the  lymph 
nodes  is  a  frequently  found  form  that  consists  merely  of  a  large 
ring,  taking  the  nuclear  stain  at  its  periphery  only,  and  in  a  very 
few  granules  found  within  its  circumference.  Occasional  similar 
types  of  an  elongated  form  can  be  seen.  These  seem  to  be  hydropic 
nuclei  of  germinal  cells.  The  sinuses  are  crowded  with  a  great 
variety  of  cells,  of  which  the  most  abundant  are  large  endothelial 
cells,  lymphoid  cells,  and  plasma  cells.  Polymorphonuclear  leuko- 
cytes are  present,  but  in  small  numbers.  Eosinophiles  are  occa- 
sionally found,  generally  just  outside  a  lymph  node,  although  they 
do  occur  free  in  the  sinuses;  a  few  of  them  have  nuclei  resembling 
those  of  the  plasma  cell.  The  most  striking  features  of  the  sinuses 
is  the  great  number  of  plasma  cells.  In  some  fields  they  form  by 
far  the  majority  of  the  cells  present,  and  in  the  sinuses,  as  a  whole, 
are  equal  in  number  to  either  the  lymphoid  or  endothelial  cells. 
They  often  tend  to  group  themselves  together  in  nodules  as  large 
as  the  field  of  a  yj  inch  objective,  with  but  few  other  cells  among 
them.  A  few  mast-cells  are  found,  much  less  abundant  than  the 
eosinophiles.  There  are  not  a  few  red  corpuscles  also  present  in 
the  sinuses.  Phagocytosis  is  not  a  prominent  feature,  yet  large 
endothelial  cells  are  frequently  found  containing  various  other  cells. 


WELLS,  maver:  pseudoleukemia  gastrointestinalis.    849 

especially  red  corpuscles,  and  lymphocytes,  and  frequently  plasma 
cells.    No  giant  cells  were  found. 

Pancreatic  Lymph  Gland  (largest  gland  in  the  hody).  Here  the 
ordinary  structure  of  a  lymph  gland  is  entirely  lost,  it  being  impos- 
sible to  recognize  any  of  the  normal  anatomical  structures.  The 
gland  consists  merely  of  a  mass  of  cells  of  various  sorts,  in  differing 
proportions  in  different  areas,  held  together  rather  loosely.  The 
bloodvessels  are  not  numerous,  and  the  lymph  sinuses  cannot  be 
jecognized.  Occasionally  small  areas  of  necrosis  are  found,  irregu- 
larly defined,  and  often  containing  many  normal  cells.  Standing 
out  prominently  are  small  groups  of  very  deeply  staining  nuclei 
located  particularly  at  the  periphery  of  the  gland,  but  not  distributed 
regularly.  The  predominant  cell  in  this  gland  is  one  with  a  nucleus 
slightly  larger  than  that  of  the  ordinary  lymphoid  cell,  usually 
round,  but  varying  much  in  size  and  shape,  the  nucleus  usually 
staining  very  deeply,  but  all  degrees  of  staining  are  present,  from 
nuclei  nearly  a  solid  black  to  those  only  staining  at  the  periphery. 
These  cells  have  very  little  cytoplasm,  but  occasionally  have  a 
double  nucleus.  Mitotic  figures  are  abundant  in  them.  They  are 
distributed  everywhere  in  the  gland  without  any  definite  arrange- 
ment. In  contradistinction  to  the  small  glands,  plasma  cells  and 
eosinophiles  are  absent.  Large  phagocytic  endothelial  cells  are 
abundant,  and  usually  present  abundantly  in  ill-defined  areas, 
which  probably  represent  the  original  sinuses  of  the  glands.  They 
are  generally  packed  with  cells,  the  most  common  of  which  have  a 
single  small  nucleus,  staining  intensely  in  some,  but  in  many  the 
staining  aflSnity  for  hjematoxylin  has  been  replaced  by  affinity  for 
eosin.  Red  corpuscles  are  also  often  present  in  the  phagocytes, 
and  they  are  also  quite  numerous,  lying  free  among  the  cells.  All 
sorts  of  nuclear  degeneration  are  present,  and  nuclear  fragments, 
pyknotic  and  vacuolized  nuclei  are  very  abundant,  as  well  as  nuclei 
that  have  lost  their  affinity  for  basic  stains.  A  very  few  cells  con- 
tain yellow  pigment  granules.  Polymorphonuclear  leukocytes  are 
very  few  in  number. 

Lymph  Glands  in  General.  Lymph  glands  of  a  size  intermediary 
between  these  two,  which  represent  extremes  in  this  case,  show 
changes  corresponding  to  the  relation  in  size  to  either  extreme. 
The  early  changes  seem  to  be  chiefly  a  proliferation  of  lymphoid  cells 
in  the  nodes,  and  of  plasma  cells  in  the  medullary  cords.  Later 
the  lymphoid  cells  overrun  everything,  and  show  at  the  same  time 
both  proliferative  and  retrogressive  changes  going  on  side  by  side, 
recalling  the  old  distinction  between  leukaemia  and  pseudoleuktemia, 
in  that  in  the  latter  "the  gland  cells  proUferate  but  do  not  leave  the 
glands."  The  plasma  cells,  and  also  the  eosinophiles,  disappear 
in  the  later  stages.  Giant  cells  of  the  type  described  by  Reed  are 
very  scanty,  not  averaging  more  than  one  in  a  section,  and  are  most 
numerous  in  the  glands  in  intermediary  stages. 
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Stomach.  The  great  thickening  of  the  wall  is  due  to  an  enormous 
enlargement  of  the  lymphatic  structures  of  the  stomach  wall.  Where 
a  follicle  normally  existed  is  a  mass  of  lymphoid  tissue  often  5  to  7 
mm.  in  diameter,  while  between  these  nodes  a  diffuse  proHferation 
of  similar  'tissue  has  thickened  the  mucosa  uniformly  to  a  width  of 
3  to  5  mm.  Occasional  microscopic  accumulation  of  lymphoid 
tissue  is  present  between  the  layers  of  the  muscularis,  but  the  pro- 
liferation in  every  instance  respects  the  connective  and  muscular 
layers  of  the  stomach,  never  penetrating  them  to  invade  the  deeper 
layers.  There  are,  however,  a  few  round  cells  and  polymorpho- 
nuclear leukocytes  between  the  muscle  fibres.  As  the  surface 
epithelium  is  not  present  in  the  specimens,  it  cannot  be  positively 
determined  whether  the  lymphoid  tissue  has  reached  the  surface 
or  not,  but  the  indications  are  that  it  seldom  if  ever  passes  beyond 
the  basement  membrane  of  the  surface  epithelium.  There  are  no 
evidences  of  ulceration  or  infection.  The  structure  of  the  prolifer- 
ating tissue  is  quite  the  same  as  that  of  the  lymph  glands.  Plasma 
cells  and  eosinophiles  are  abundant,  particularly  near  the  surface, 
while  the  central  part  of  the  new  tissue  is  chiefly  small  round  cells. 
Phagocytes  are  not  abundant. 

Intestines.  A  hyperplasia  of  all  the  lymphatic  structures  of  the 
intestine  is  present,  similar  in  all  respects  to  that  of  the  stomach. 
The  growth  respects  always  the  surrounding  tissues,  and  there  is 
no  ulceration.  Not  only  are  the  solitary  and  agminated  folhcles 
enlarged,  but  small  islands  of  lymphoid  tissue  seem  to  develop  at 
frequent  intervals.  The  chief  difference  from  the  stomach  is  that 
outside  of  the  follicles  there  is  not  the  diffuse  lymphoid  hyperplasia 
of  the  mucosa,  so  that  the  wall  is  not  so  universally  thickened. 

(Esophagics..  Numerous  areas  of  lymphoid  tissue  are  found, 
particularly  about  the  deeper  glands,  but  there  are  none  of  any  very 
great  size. 

Spleen.  To  the  naked  eye  sections  of  spleen  present  a  striking 
appearance,  because  of  the  deep  stain  of  the  Malpighian  bodies  in 
contrast  with  the  pulp.  Microscopically  the  changes  are  quite 
different  from  those  in  the  lymph  glands.  The  Malpighian  bodies 
are  generally  larger  than  normal,  and  consist  of  two  zones,  a  central 
mass  of  nuclei  staining  dark  blue,  and  a  peripheral  zone  of  lighter 
staining,  but  more  densely  packed  cells.  The  arteries  within  the 
Malpighian  bodies  are  hyaline,  and  within  the  bodies  are  often 
present  also  masses  of  homogeneous  material,  arranged  in  bands, 
and  staining  intensely  with  eosin.  This  material  is  not  found  in 
all  the  bodies,  and  never  in  the  pulp.  The  cells  in  the  centre  of  the 
bodies  are  almost  solely  the  deep  staining  mononuclear  cells,  which 
show  neither  mitosis  nor  degenerative  changes.  There  is  much 
increase  in  the  amount  of  pulp.  Red  corpuscles  are  found  in  con- 
tact with  the  hyaline  masses,  but  not  elsewhere.  The  outer  zone 
of  the  bodies  consists  of  cells  with  elongated  nuclei  and  a  small 
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amount  of  cytoplasm;  there  are  appearances  that  suggest  that  these 
cells  are  derived  from  the  round  cells.  In  this  zone  plasma  cells 
are  abundant.  The  pulp  is  very  different  from  normal,  consisting 
of  broad  bands  of  cells  with  considerable  cytoplasm  and  little  inter- 
cellular substance,  forming  a  meshwork  in  the  interstices  of  which 
red  corpuscles  are  found.  These  bands  seem  to  be  formed  by  pro- 
liferation of  the  cells  of  the  spleen  sinuses  of  the  endothelial  type, 
although  there  are  also  very  many  plasma  cells,  and  frequent  eosino- 
philes  and  lymphoid  cells.  There  seems  to  be  much  filUng  up  of 
the  spleen  sinuses  by  these  proliferated  cells,  which  frequently 
contain  granules  of  golden  pigment,  and  occasionally  red  corpuscles 
and  lymphoid  cells.  The  total  amount  of  blood  in  the  spleen  is 
small.  By  Van  Gieson's  stain  there  is  no  increase  of  material  taking 
the  red  stain  anywhere  in  the  organ. 

Thymus.  This  organ  seems  to  have  largely  escaped  the  general 
lymphatic  hyperplasia,  for  it  contains  no  more  lymphoid  tissue  than 
is  often  found  in  adults,  although  probably  more  than  is  usually 
found  in  men  of  the  age  of  fifty-one.  The  largest  nodes  are  the  size 
of  a  pinhead,  and  consist  almost  solely  of  small  lymphoid  cells. 
The  appearances  indicate  that  the  amount  of  lymphoid  tissue  is 
greater  than  it  was  at  some  previous  time,  but  the  lymphoid  nodes 
are  still  few  and  far  apart.  No  evidences  of  Hassell's  corpuscles 
are  found. 

Other  Viscera.  In  the  kidney  are  numerous  accumulations  of 
lymphoid  tissue,  the  largest  not  over  0.5  mm.  in  diameter,  and 
located  only  in  the  cortex  in  the  sections  examined.  These  cells  are 
of  the  lymphoid  type  almost  exclusively;  are  arranged  in  illy  defined 
groups,  infiltrating  between  the  renal  tubules  which  seem  to  be 
destroyed  when  surrounded  by  the  cells.  Plasma  cells  and  eosino- 
philes  are  absent  from  these  areas.  The  liver  is  studded  with 
lymphoid  areas,  which  follow  along  the  course  of  Glisson's  capsule 
at  all  points;  it  is  impossible  to  find  a  group  of  the  vessels  not  sur- 
rounded by  the  new  cells.  The  largest  of  these  areas  is  the  size  of  a 
liver  lobule.  No  such  areas  are  found  in  any  part  of  the  lobule 
except  about  the  portal  vessels.  The  cell  masses  do  not  tend  to 
infiltrate  between  the  liver  columns  as  they  do  between  the  renal 
tubules,  but  rather  push  them  aside  en  masse,  for  which  reason, 
probably,  the  new  cells  are  often  elongated  and  irregular.  Plasma 
cells  and  eosinophile  cells  are  not  found.  In  the  prostate  are  many 
accumulations  of  lymphoid  tissue,  some  1  to  2  mm.  in  diameter, 
infiltrating  extensively  between  the  muscle  fibres.  There  are  some 
small  accumulations  in  the  adrenal,  chiefly  in  the  medulla  about 
the  large  vessels,  and  a  few  are  found  about  the  vessels  in  the  inter- 
stitial tissue  of  the  pancreas.  The  thyroid,  testicle,  and,  so  far  as 
examined,  the  lungs  were  free  from  lymphoid  proliferation. 

The  Blood.  As  no  examination  had  been  made  during  life, 
smears  were  made  from  the  heart's  blood  at  autopsy,  but  for  some 
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reason  it  was  impossible  to  secure  satisfactory  stained  preparations 
from  these.  It  could  merely  be  determined  that  there  was  no 
apparent  increase  in  the  number  of  leukocytes,  and  that  of  these 
more  than  the  usual  proportion  were  lymphocytes.  Examination 
of  the  blood  in  the  sections  of  the  various  organs  made  it  seem  that 
there  was  little  more  than  the  normal  number  of  leukocytes  in  the 
blood.  An  attempt  at  a  differential  count  was  made  by  counting 
the  leukocytes  in  the  larger  vessels  in  the  capsule  of  the  thyroid 
and  the  testicle  in  several  sections;  these  organs  were  selected  as 
offering  less  possibility  of  "dragging  in"  of  cells  by  the  knife,  and 
as  being  most  nearly  normal  of  any  of  the  organs.  Vessels  with 
thrombi  or  unusual  collections  of  leukocytes  were  excluded.  Only 
cells  that  were  definitely  either  lymphocytes  or  polymorphoimclear 
leukocytes  were  counted,  transitional  and  doubtful  forms  being 
excluded,  and  of  500  cells  so  counted  47  per  cent,  were  polymor- 
phonuclear and  53  per  cent,  lymphocytes.  It  must  be  borne  in 
mind  that  death  in  this  case  was  due  to  suppurative  peritonitis, 
with  terminal  septicaemia. 

Bacteriological  Examination.  Staphylococcus  pyogenes  aureus 
was  obtained  from  the  heart's  blood  and  viscera,  and  was  associated 
with  B.  coli  in  the  peritoneal  exudate. 

Animal  Inoculation.  Five  guinea-pigs  were  inoculated  with 
2  cm.  each  of  thick  emulsion  of  glands,  taken  from  all  parts  of  the 
body  and  ground  up  together.  The  pigs  were  inoculated  intra- 
peritoneally  on  November  17th.  One  died  after  four  days  with 
an  acute  pneumonic  process.  No  peritoneal  or  other  changes. 
One  died  on  December  14th  with  a  pneumonic  condition,  and 
showed  no  evidence  of  tuberculosis.  However,  one  peripancreatic 
gland  was  15  mm.  in  diameter,  and  contained  a  large  amount  of 
very  thin  pus,  forming  little  more  than  a  sac  for  the  pus.  This  pus 
was  stained  for  tubercle  bacilli  with  negative  results;  likewise  the 
wall  of  the  abscess.  Histologically  it  seemed  a  simple  pus  sac. 
After  two  months  the  three  surviving  guinea-pigs  were  killed,  and 
found  perfectly  normal;  no  evidence  of  the  injections  of  any  kind; 
no  tuberculosis,  no  lymph-gland  enlargement. 

Analysis.  In  all  but  one  of  these  eight  cases,  including  our  own, 
the  ages  varied  between  forty  and  sixty,  the  average  being  a  little 
over  fifty.  Murchison's  case,  which  is  included  by  some  of  the 
English  writers,  is  almost  certainly  lymphosarcoma,  and  not  pseudo- 
leukajmia  in  the  ordinary  sense.  Schlesinger's  series  of  lympho- 
sarcoma of  the  stomach  shows  the  most  frequent  age  of  this  closely 
allied  condition  as  between  twenty  and  thirty-five.  There  were  six 
men  and  two  women,  which  agrees  with  the  greater  frequency  of 
pseudoleuksemia  in  men. 

In  every  case  there  was  greater  or  less  general  enlargement  of  the 
lymph  glands  throughout  the  body.  In  some  the  greatest  increase 
was  in  the  cervical  glands;  in  others,  especially  in  our  case,  in  the 
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abdominal  glands  receiving  the  lymph  from  the  involved  portions 
of  the  alimentary  tract. 

Enlargement  of  the  spleen  is  nearly  constant,  in  the  largest  the 
weight  being  forty-four  ounces.  More  characteristic  is  the  constant 
enlargement  of  the  Malpighian  bodies,  which  was  marked  in  all. 
The  hver  is  less  frequently  enlarged,  but  in  some  of  the  cases  is  the 
seat  of  considerable  lymphoid  infiltration  and  enlargement,  as  in 
our  case.  The  kidneys  seem  to  be  less  often  affected  than  the  liver. 
In  other  words,  the  distribution  of  changes  outside  the  gastrointes- 
tinal tract  is  not  different  from  what  may  be  found  in  any  ordinary 
cases  of  pseudoleukemia. 

As  for  the  alimentary  tract  itself,  it  is  observed  that  the  form  taken 
by  the  hyperplasia  varies  somewhat  with  the  location.  1.  Immense, 
loose,  sinuous  folds,  like  cerebral  convolutions,  are  found  in  the 
stomach.  2.  Polypoid  forms,  those  of  pea-size  almost  countless 
in  number,  increasing  to  the  size  of  chestnuts.  3.  Extensive  slightly 
raised  patches  corresponding  to  Peyer's  patches.  4.  These  poly- 
poid growths  and  patches  are  frequently  pigmented  a  slaty  black, 
and  less  frequently  ulcerated.  Outside  of  the  infiltrations  the 
mucous  surface  is  usually  normal,  and  the  ulcerations  are  usually 
slight  and  superficial.  The  tissue  increase  is  limited  to  the  mucous 
and  submucous  coats,  the  muscularis  not  being  invaded  to  any 
extent.  An  interesting  fact  is  that  in  spite  of  the  enormous  thick- 
enings the  lumen  of  the  bowel  is  not  altered  in  size. 

Stomach.  In  every  case  but  one  the  mucous  membrane  of  the 
stomach  was  thrown  into  great  sinuous  folds,  ulcerated  to  a  slight 
extent  in  three  cases,  but  maintaining  usually  its  normal  external 
appearance.  The  immediate  vicinity  of  the  pylorus  was  not  in- 
volved in  some  of  the  cases.  Pitt  remarks  that  it  is  not  clear  why 
the  growth  is  so  scanty  at  the  pyloric  end  of  the  stomach,  where, 
according  to  Watney,  the  lymphoid  tissue  is  so  abundant.  The 
duodenum  is  least  affected,  having  very  few  or  no  lesions. 

The  small  intestine  in  every  case  presented  small,  pea-sized 
polypoid  growths,  and  extensive  pigmented,  flat  infiltrations  of 
Peyer's  patches.  In  the  region  of  the  ileocsecal  valve  and  appendix 
the  thickening  in  every  case  was  enormous.  Next  to  the  duodenum 
the  large  intestine  was  least  affected. 

The  clinical  symptoms  were  very  meagrely  reported  in  most  of 
the  cases.  They  present  the  usual  conditions  of  pseudoleukaimia, 
with  rarely  any  symptoms  to  indicate  that  the  gastrointestinal  tract 
was  involved,  probably  because  there  is  no  obstruction  to  the  bowel 
and  no  ulceration  of  the  surfaces.  Stoerk's  patient  showed  bloody 
stools,  and  in  our  case  the  history  of  digestive  disturbances  and  the 
palpable  tumor  led  to  an  exploratory  laparotomy. 

General  Summary.  The  frequency  with  which  the  first  or  most 
extensive  enlargement  of  the  lymph  glands  in  Hodgkin's  disease 
has  been  observed  in  the  cervical  region  has  suggested  to  many  the 
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possibility  that  the  infectious  agent,  if  such  there  be,  might  have 
entered  via  the  tonsils,  infected  the  cervical  glands,  and  later  become 
generalized  throughout  the  body.  Such  a  conception  is  supported 
by  the  cases  of  pseudoleuksemia  discussed  here,  and  particularly 
by  the  one  we  report.  In  this  instance  by  far  the  most  advanced 
manifestation  of  the  disease  was  in  the  stomach,  and  next  to  the 
stomach  the  glands  that  receive  its  drainage.  Although  all  the 
lymph  glands  were  more  or  less  enlarged,  none  compared  with  those 
about  the  stomach  in  size.  Another  peculiarity  noted,  in  reviewing 
over  two  hundred  autopsies  in  pseudoleuksemia  as  recorded  in  the 
literature,  was  that  whereas  in  the  universal  enlargement  of  lymphatic 
tissue  that  of  the  alimentary  canal  usually  participates  little  or  not 
at  all,  yet  when  it  does  become  involved  to  any  extent  it  is  likely 
to  happen  that  it  is  then  involved  much  more  in  proportion  than 
any  of  the  other  lymphatic  tissues.  This  recalls  a  similar  pecu- 
liarity of  many  known  infections,  i.  e.,  that  when  they  once  have 
made  headway  with  a  certain  sort  of  tissue  they  often  tend  to  invade 
almost  exclusively  similar  tissues  in  other  parts  of  the  body.  This 
tendency  to  affect  the  gastrointestinal  lymph  apparatus,  as  seen  in 
this  particular  group  of  cases  of  pseudoleukfemia,  has  seemed  to 
warrant  their  collection  and  publication  together  as  a  subdivision 
of  the  general  group  of  cases  that  presents  the  anatomical  and 
symptom-complex  of  Hodgkin's  disease,  to  call  attention  to  their 
existence.  Apparently  this  group  in  which  the  chief  alterations 
are  in  the  gastrointestinal  tract  is  neither  clinically  nor  etiologically 
different  from  the  ordinary  cases,  and  anatomically  the  difference 
lies  solely  in  the  distribution  of  the  lesions. 

Such  cases  stand  particularly  near  the  lymphosarcomas,  and 
the  confusion  in  nomenclature  of  pseudoleukemia  has  added  to 
the  difficulty  of  distinction  in  many  of  the  recorded  cases.  Mur- 
chison's  case,  according  to  his  description,  is  an  example  of  a  real 
malignant  tumor,  a  lymphosarcoma  of  the  duodenum  with  involve- 
ment of  the  regional  glands,  yet  it  has  been  classified  in  the  litera- 
ture as  pseudoleukemia.  Limiting  the  term  lymphosarcoma  to 
true  malignant  tumors,  there  can  be  no  question  of  sarcoma  in  the 
cases  we  have  under  discussion,  for  they  do  not  infiltrate,  they 
attack  only  lymphoid  tissue,  and  in  doing  so  disobey  all  the  laws  of 
metastasis,  and  they  possess  particular  histological  features  that  are 
incompatible  with  sarcoma.  Following  up  the  changes  in  the 
lymph  glands  in  our  case  in  the  order  of  extent  of  enlargement,  it  is 
readily  determined  that  the  growth  is  derived  from  the  cells  of  the 
glands  themselves,  which  multiply  from  certain  anatomical  locations 
in  the  glands,  and  pass  through  certain  steps  in  their  development, 
and  that  it  is  not  a  matter  of  growth  from  foci  of  cells  entering  the 
gland  from  without  and  assuming  a  certain  fixed  type,  as  would  be 
the  case  with  a  metastatic  growth.  The  best  proof  of  all,  perhaps, 
is  the  readiness  with  which  the  cases  of  lymphosarcoma  of  the 
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digestive  tract  can  be  separated  from  these  forms  of  pseudoleukfemia 
by  the  anatomical  findings  reported,  no  matter  under  which  of 
several  names  they  may  be  found  classified. 

Tuberculosis  as  a  cause  of  Hodgkin's  disease  has  been  thoroughly 
discussed  of  late  with  a  negative  verdict,  although  certain  cases 
show  that  we  may  have  clinically  a  symptom-complex  not  different 
from  that  of  Hodgkin's  disease,  associated  with  universal  tuber- 
culous lymphadenitis.  Our  case  may  be  added  to  the  now  fairly 
considerable  number  in  which  animal  inoculation  as  well  as  micro- 
scopic examination  has  failed  to  demonstrate  the  presence  of  tubercle 
bacilli. 

References. 

Briquet.    Cruveilhier's  Atlas,  1835-1842,  vol.  ii.  p.  34. 

Carrington.    Transactions  of  the  Pathological  Society  of  London,  1884,  vol.  xxxv.  p.  386. 

Hadden.    Ibid.,  1888,  vol.  xxxix.  p.  128. 

Herrick.    Transactions  Chicago  Pathological  Society,  1897-1899,  vol.  ill.  p.  345. 

Murchison.    Transactions  of  the  Pathological  Society  of  London,  1869,  vol.  xx.  p.  192. 

Pitt.    Ibid.,  1889,  vol.  xl.  p.  80. 

Reed.    Johns  Hopkins  Hospital  Bulletin,  1902,  vol.  x.  p.  133. 

RoUeston  and  Latham.    Lancet,  1898,  part  i.  p.  1313. 

Schlesinger.    Zeit.  f.  klin.  Med.,  1897,  Bd.  xxxii.,  suppl.  heft,  p.  179. 

Stoerk.    Wlen.  klin.  Wochenschr.,  1904,  Bd.  xvil.,  No.  4. 


THREE  RECENT  CASES  OF  CROUP  DUE  TO  STAPHYLO- 
COCCUS AND  REQUIRING  TRACHEOTOMY.^ 

By  F.  p.  Anzinger,  A.M.,  M.D., 

CITY   BACTERIOLOGIST,   PATHOLOGIST  TO   CITY   HOSPITAL,   SPRINGFIELD,   OHIO. 

Croup  is  a  term  which  has  by  time  and  usage  earned  a  permanent 
position  in  our  medical  vocabulary,  and  yet  with  the  progressive 
development  in  modern  pathology  its  meaning  grows  steadily  more 
ambiguous.  Heretofore  such  prefixes  as  "true,"  "pseudo," 
"membranous,"  etc.,  helped  to  designate  the  special  form  intended; 
for  example,  membranous  croup  meant  laryngeotracheal  diphtheria 
due  to  the  Klebs-Loeffler  bacillus.  Billings  in  a  bacteriological 
analysis  of  286  cases  of  membranous  laryngitis  showed  80  per  cent, 
to  be  due  the  Klebs-Loeffler  bacillus  and  20  per  cent,  to  streptococci 
and  diplococci.  We  also  know  that  pseudomembranes  may  be 
induced  by  the  local  action  of  chemical  and  physical  agents.  Gould's 
dictionary  defines  "croup"  as  "a  disease  of  the  larynx  and  trachea 
of  children,  prominent  symptoms  of  which  are  peculiar  cough  and 
difficulty  in  breathing;  it  is  often  accompanied  by  the  development 
of  a  pseudomembranous  deposit  or  exudate  upon  the  parts."  The 
latest  authorities  still  differ  as  to  the  proper  interpretation  of  various 
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prefixes  placed  before  the  term  croup.  Jonathan  Wright,  in  his 
latest  text  on  nose  and  throat  diseases  gives  a  special  heading  en- 
titled "Acute  Catarrhal  Laryngitis  in  Children";  this  title  will  best 
include  the  cases  to  be  described  in  this  paper.  The  clinical  char- 
acteristics of  acute  laryngitis  are  familiar  to  every  medical  practi- 
tioner, and  I  shall  proceed  at  once  with  three  interesting  cases  which 
came  under  my  observation  last  winter. 

Case  I. — A  male  babe,  aged  eleven  months,  was  of  fair  build, 
and  had  always  been  well.  On  December  1st  the  mother  had 
"aching  in  the  bones,"  a  chill,  fever,  sore  throat,  and  enlargement 
of  the  cervical  glands.  The  next  day  the  older  of  her  two  children, 
aged  three,  took  sick  with  the  same  symptoms.  On  the  third  day 
the  babe  was  similarly  affected,  and  drowsiness  was  especially 
noted.  The  mother  was  well  in  about  ten  days,  but  the  children 
continued  in  their  ailment,  some  days  better,  then  again  worse. 
After  domestic  remedies  had  been  used  for  about  two  weeks,  Dr. 
Vance  was  called,  who  pronounced  the  condition  tonsillitis.  He 
found  the  temperature  ranging  from  101°  to  102°,  and  on  several 
visits  the  same  was  normal.  At  the  end  of  the  third  week  the  babe 
became  "croupy,"  and  the  glandular  swelling  on  the  right  side  of 
the  neck  became  larger  and  more  diffuse,  simulating  a  cellulitis. 
The  next  day  the  breathing  was  more  labored  and  with  a  distinct 
stridor  audible  all  over  the  room.  The  following  night  strangling 
spells  caused  much  anxiety.  The  following  morning  the  symp- 
toms subsided,  but  the  breathing  was  still  labored.  At  noon  I  was 
called  to  make  a  bacteriological  examination  of  the  throat.  I 
found  moderate  hypersemia  and  swelling  of  the  pharynx,  but  no 
membrane.  The  throat  swabs  showed  microscopically  the  presence 
of  a  few  saprophytic  bacilli  and  a  predominance  of  diplococci. 
Late  in  the  afternoon  the  child  had  a  temperature  of  103°,  weak 
and  rapid  pulse,  pallor  and  cyanosis,  and  beginning  coma.  Tra- 
cheotomy had  been  advised  the  day  before,  but  was  refused.  Con- 
sent now  being  given,  the  chances  even  with  operation  were  very 
doubtful.  Dr.  Rind  did  a  "high  operation,"  and  on  opening  the 
trachea  nothing  more  than  a  slight  congestion  with  small  quantity 
of  mucus  exudate  was  seen.  Swabbings  taken  from  both  larynx 
and  trachea  showed  on  subsequent  examination  pure  cultures  of 
a  diplococcus.  Probing  toward  the  larynx,  this  was  found  occluded 
by  intense  swelling.  Respiration  gradually  became  rhythmic,  and 
thirty  minutes  later  the  child  was  placed  in  bed  quietly  breathing 
through  the  tube.  The  color  and  pulse  improved  rapidly.  From 
this  time  on  a  tabulated  record  was  kept  which  showed  for  the  fol- 
lowing few  days  a  temperature  ranging  from  101°  to  104°;  pulse, 
135  to  140;  respiration,  40  to  50.  The  cellulitis  on  the  right  side  of 
the  neck  subsided  within  the  next  two  days,  but  the  swelling  in  the 
larynx  continued  for  five  days,  whereupon  the  breathing  was  re-estab- 
lished through  the  natural  channel,  and  the  tube  was  left  out  alto- 
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gether.  Strict  asepsis  was  observed  througliout,  l)ut  considerable 
suppuration  occurred  in  the  wound,  due,  probably,  to  the  organism 
found  in  the  trachea.  The  wound  healed  by  granulation  in  two 
weeks.  The  child  made  a  perfect  recovery,  and  is  well  to-day.  In 
passing  it  may  be  mentioned  that  the  nurse  who  waited  on  the 
mother  during  her  illness  was  taken  with  sore  throat  and  glandular 
enlargement  the  week  following  her  departure;  moreover,  the 
daughter  of  the  nurse  was  similarly  affected. 

Case  II. — A  female,  aged  four  years,  quite  plump,  had  always 
been  well  excepting  throat  trouble  during  the  winter  months. 
About  four  weeks  before  the  present  trouble  the  whole  family, 
including  father,  mother,  and  two  children,  had  mild  sore  throats. 
Dr.  Rind  was  called  several  times  to  see  patient  aged  four,  because 
she  seemed  to  be  worse  than  the  others.  He  found  nothing  signifi- 
cant, and  made  a  diagnosis  of  tonsillitis.  On  January  7,  about 
three  weeks  from  the  onset,  the  patient  had  "croup"  symptoms. 
Dr.  Rind  being  ill,  Dr.  Vance  was  called,  who  found  a  temperature 
of  101°,  pulse  130,  high  falsetto  voice,  and  respiratory  stridor.  On 
the  same  day  I  was  called  to  make  a  throat  examination  and  found 
moderate  congestion  and  swelling  of  the  larynx,  but  no  mem- 
brane. The  throat  swabs  showed  a  few  non-characteristic  bacilli 
and  a  predominance  of  diplococci.  It  was  evident  from  close 
clinical  observation  that  the  obstruction  was  both  mechanical  and 
spasmodic.  During  the  afternoon  the  condition  grew  progressively 
worse,  and  5000  units  of  antitoxin  (Mulford's)  was  given  as  an 
extra  precaution.  About  two  hours  after  this  the  child  had  its 
worst  strangling  spell,  and  the  nurse  thought  it  was  dead.  I  arrived 
fifteen  minutes  later  and  found  the  child  recovered  from  the  attack, 
but  in  general  the  condition  was  worse  than  before.  In  the  evening 
four  physicians  in  consultation  decided  that  operation  should 
be  done.  The  temperature  was  now  102°,  and  pulse  130.  At 
9  P.M.  Dr.  Rind  opened  the  trachea  high  up,  which  was  difficult, 
owing  to  the  excessive  adipose  tissue  and  engorged  veins.  When 
the  trachea  was  incised  no  air  entered,  and  we  feared  membrane?. 
However,  on  closer  inspection  a  diaphragm  was  visible,  extending- 
obliquely  across  the  lumen  of  the  trachea,  and  on  puncturing  this 
air  entered  with  a  giish.  This  diaphragm  must  have  been  either 
an  anomalous  structure  or  an  old  organized  membrane,  for  it  was 
quite  firm,  deep  pink,  and  not  unlike  the  surrounding  mucosa; 
Moreover,  no  other  evidence  of  pseudomembrane  was  found.  The 
larynx  was  impervious  on  probing. 

Smears  taken  from  the.  mucosa  showed  diplococci  in  a  pure  state. 
A  small  quantity  of  frothy  mucus  was  blown  up  through  the  tube 
from  the  bronchi.  The  child  was  placed  in  bed  breathing  perfectly 
and  with  good  color  and  pulse. 

About  one  hour  after  operation  the  temperature  was  103°; 
pulse,  130;  respiration,  30.     Stimulants  were  given  freely.     Next 


858  anzinger:  croup  due  to  staphylococcus. 

morning  at  3  o'clock  the  heart  began  to  fail,  and  this  continued  until 
the  following  afternoon,  when  the  child  died,  apparently  from  pro- 
found toxaemia.  Just  before  death  the  temperature  was  107° 
(per  rectum);  pulse,  150,  and  respiration,  50.  At  this  time  my 
incubator  cultures  developed  sufficiently  to  show  the  absence  of 
bacilH.  The  clinical  phenomena  were  so  unusual  and  suspicious 
that  my  bacteriologic  findings  were  accepted,  but  not  without  some 
hesitation. 

Case  III. — A  male  babe,  aged  five  years;  had  measles  at  the 
age  of  two  years,  but  was  otherwise  well.  The  tonsils  were  chron- 
ically enlarged,  and  each  winter  he  would  have  sore  throat  and 
"croup."  On  January  28th  the  child  had  one  of  its  familiar  attacks 
of  sore  throat,  and  three  days  later  the  voice  was  hoarse  and  the 
cough  "croupy."  During  the  night  he  had  several  choking  spells. 
Next  morning  Dr.  Seward  was  called,  and  he  found  the  tonsils  filUng 
the  throat,  but  no  membrane.  The  symptoms  at  the  time  of  his 
visit  had  subsided.  In  the  afternoon  drowsiness  occurred,  and 
all  night  the  child  struggled  for  air.  Next  morning  Dr.  Rind  was 
called  into  consultation,  and  at  this  time  the  condition  was  so  grave 
that  he  hastened  for  his  instruments  and  assistants.  I  was  called 
to  make  a  throat  examination.  The  patient  was  already  on  the 
table  with  the  trachea  opened.  I  took  my  culture  smears  through 
the  wound  and  from  the  mucus  blown  out  from  the  tube.  Micro- 
scopically, the  smears  showed  only  diplococci,  which  were  numer- 
ous. The  mucosa  appeared  congested  and  the  larynx  was  swollen 
shut,  but  no  membrane  was  found.  I  was  told  that  the  child  was 
blue  and  comatose  before  operation,  and  no  anaesthetic  was  required. 
Antitoxin  (5000  units)  were  given  at  the  time  of  the  operation.  The 
breathing  and  color  improved  after  the  tube  was  in  the  trachea, 
but  the  pulse  remained  weak,  and  the  child  died  about  two  hours 
after  operation.  At  my  request  Dr.  Vance  procured  a  section  of 
the  larynx,  the  findings  of  which  I  shall  report  farther  on  in  this 
paper. 

•  Cases  I.  and  II.  lived  in  the  same  block;  Case  III.  lived  eight 
squares  from  the  other  two,  and  no  evidence  could  be  secured, 
making  it  probable  that  a  contagion  was  carried  from  one  to  the 
other  or  from  outside  sources.  It  may  also  be  stated  that  the  three 
cases  occurred  in  families  in  comfortable  circumstances,  and  the 
hygienic  environment  was  good. 

The  bacteriologic  investigation  of  these  cases  involved  about 
four  months  of  research,  a  complete  report  of  which  would  be 
impractical  in  this  paper.  I  shall  merely  give  a  synopsis  of  this 
work. 

Unfortunately,  in  Case  I.  the  cultures  were  destroyed  after  a  few 
days'  growth.  However,  the  essential  characteristics  of  the  organ- 
ism, both  microscopically  and  culturally,  together  with  the  exten- 
sive suppuration  induced,  leads  me  to  believe  that  it  was  similar 
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to  that  found  in  Cases  II.  and  III.  In  the  last  two  instances  the 
cultures  were  carefully  grown  in  both  incubator  antl  room  tem- 
perature.-   The  findings  in  Case  II.  were  as  follows: 

On  moist  streak  agar  pinpoint  colonies  were  visible  after  twelve 
hours'  growth  in  the  incubator  at  37°  C.  The  mature  colonies  con- 
sisted of  a  shghtly  elevated  slimy  mass,  with  smooth  wavy  border, 
and  varying  in  color  from  milky  white  to  canary  yellow.  The  color 
characteristic  of  the  colony  was  often  lost  in  transplanting.  Blood 
serum  tubes  showed  almost  the  same  appearances. 

In  bouillon,  rapid  clouding  with  subsequent  deposits  of  granular 
pigment  was  produced.  Stab  cultures  in  gelatin  showed  finger- 
shaped  liquefaction  with  pigmented  deposit  in  the  pendent  part. 
Gelatin  plates  contained  pin-point  grayish  colonies  which  soon 
enlarged,  giving  rise  to  safcer-shaped  depressions  and  final  lique- 
faction of  the  medium.  In  litmus  milk  slow  coagulation  and  acid 
formation  occurred;  the  casein  was  subsequently  liquefied.  The 
cultural  tests  in  Case  III.  were  almost  identical,  excepting  the  pig- 
ment variation  was  less  marked.  Besides  this  a  few  of  the  original 
cultures  were  contaminated,  owing  probably  to  the  fact  that  the 
field  of  operation  could  not  be  properly  prepared,  and  dispatch 
was  certainly  paramount  in  this  instance. 

Microscopic  examination  of  these  cases  proved  the  organism 
to  be  a  coccus  occurring  single,  more  often  in  pairs,  and  frequently 
in  clusters.  The  individual  organism  varied  in  size,  which  was 
especially  noted  in  those  composing  the  short  chains  found  in  the 
liquid  media.  The  cocci  stained  both  by  simple  aniline  dyes  and 
also  by  Gram's  method.  Variation  in  the  intensity  of  staining  was 
observed  in  many  instances. 

From  the  above  observations  I  was  assured  that  the  organism 
was  the  staphylococcus.  The  irregular  behavior  of  the  pigment 
formation  led  me  to  omit  any  conclusion  as  to  the  prevailing  type 
of  staphylococcus  involved. 

Coincident  with  the  cultural  work  the  pathogenesis  was  deter- 
mined by  inoculating  white  mice.  In  Case  I.,  as  stated  before, 
the  cultures  were  destroyed.  In  Case  II.  the  staphylococcus 
grown  on  blood  serum  for  three  days  in  the  incubator  (37°  C.)  was 
transferred  to  bouillon,  and  after  twelve  hours'  growth  was  injected 
subcutaneously  near  the  root  of  the  tail  in  two  mice.  One  received 
5  drops  and  died  within  sixteen  hours;  the  other  received  10  drops 
and  died  eleven  hours  after  inoculation. 

Post-mortem  examination  of  the  mice  showed  slight  changes, 
consisting  mainly  of  congestion  and  moderate  oedema  of  the  tissues. 
Smears  and  cultures  taken  subcutaneously,  intraperitoneally,  and 
from  the  blood  showed  cocci  in  large  numbers.  Microscopic  sec- 
tions of  the  organs  showed  small  numbers  of  the  same  organism. 
The  peritoneal  smears  revealed  marked  leukocytosis,  and  many 
phagocytes  loaded  with  cocci  were  witnessed  with  much  interest. 
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The  pathogenesis  having  been  in  a  measure  ascertained,  I  next 
attempted  to  determine  the  degree  of  virulence  and  probable  means 
of  accidental  infection.  Healthy  mice  placed  in  the  infected  cages 
remained  well.  Contamination  of  the  food  and  drink  with  fresh 
cultures  proved  negative.  After  five  weeks  of  incubator  growth 
the  organism  in  culture  was  again  inoculated  subcutaneously  into 
healthy  mice,  using  fresh  bouillon  cultures,  but  these  failed  to  kill 
even  in  large  doses.  Abscesses,  however,  formed  at  the  point  of 
inoculation.  Cultures  attenuated  by  three  months'  growth  in  the 
incubator  were  next  injected  into  the  peritoneal  cavity  of  white 
mice.  They  recovered  from  the  inoculation  of  5  drops  of  fresh 
bouillon  culture,  but  15  drops  killed  within  twenty-four  hours, 
and  on  post-mortem  examination  overwhelming  numbers  of  staphy- 
lococci were  demonstrated  by  smears,  Cultures,  and  sectioning  of 
the  organs. 

Cultures  from  Case  III.  were  similarly  tested,  and  practically 
the  same  results  were  obtained.  Larger  doses  for  intraperitoneal 
injection  were  necessary  to  kill,  which  was  either  due  to  lesser  viru- 
lence of  the  organism  or  more  rapid  attenuation  by  artificial  growth. 

The  section  of  trachea  removed  from  Case  III.  was  sectioned 
and  stained.  Microscopically  it  showed  small  cell  infiltration  of 
the  mucosa,  submucosa,  and  muscularis.  The  mucosa  had  a  few 
superficial  erosions  upon  which  were  deposited  masses  of  cocci. 
There  was  no  evidence  of  fibrin  or  pseudomembrane.  Staphylo- 
cocci in  small  numbers  were  also  found  in  the  interstitial  stroma 
of  the  submucosa  and  striped  muscle  bundles. 

To  briefly  summarize  the  essential  points,  we  have  here  three 
cases  of  preliminary  sore  throat  in  children,  followed  by  severe 
obstructive  symptoms  in  the  larynx,  and  requiring  tracheotomy. 
In  none  of  the  cases  was  there  evidence  of  a  pseudomembrane. 
The  clinical  symptoms  pointed  to  a  local  infectious  process  with 
elaboration  of  toxins.  In  two  of  the  cases  the  diagnosis  of  diphtheria 
was  entertained,  and  antitoxin  was  given,  but  with  negative  results. 
Bacteriological  examination  revealed  the  presence  of  practically  pure 
cultures  of  staphylococci  in  the  trachea  and  larynx.  The  organism 
in  recent  artificial  cultures  proved  to  be  unusually  pathogenic  to 
white  mice.  Subsequent  inoculation  of  the  same  strain  of  bacteria 
proved  much  less  virulent.  Pathogenesis  was  displayed  only  by 
direct  inoculation  into  the  lymph  or  blood  circulation. 

From  an  analysis  of  this  investigation  we  may  safely  draw  the 
following  conclusions : 

1.  The  winter  epidemics  of  tonsillitis  and  sore  throat  in  children 
at  times  give  rise  to  laryngeal  complications. 

2.  This  condition  is  always  serious  owing  to  the  ease  with  which 
the  juvenile  throat  may  be  obstructed. 

3.  Individual  predisposition  to  laryngeal  complication  is  quite 
probable. 
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4.  The  staphylococcus,  a  common  denizen  of  the  throat,  may, 
under  favorable  conditions,  give  rise  to  grave  symptoms,  as  exem- 
plified in  the  above  cases. 

5.  The  rapidity  of  onset  and  severity  of  symptoms  may  at  times 
suggest  diphtheria. 

6.  A  reliable  bacteriologic  examination  of  the  throat  is  a  pre- 
requisite. 

7.  Antitoxin,  although  to  be  used  in  doubtful  cases,  will  be  of  no 
service  in  cases  in  which  the  Klebs-Loeffler  organism  is  not  the 
causative  factor. 

8.  The  above  may  be  taken  as  examples  of  cases  at  times  diag- 
nosed as  diphtheria  in  which  no  microscopic  examination  is  made. 
Moreover,  the  failures  of  antitoxin  are  often  credited  to  such  cases. 

9.  Finally,  I  would  emphasize  the  importance  of  a  careful  analysis 
of  each  case,  basing  the  diagnosis  on  both  clinical  and  bacteriologic 
evidence. 


A  STUDY  OF  THE  GROUP  ACTINOMYCES. 

with  the  report  of  a  pathogenic  species  for  man. 

By  William  Royal  Stokes,  M.D., 

OP  BALTIMORE,   MD. 

(From  the  Pathological  laboratory  of  the  College  of  Physicians  and  Surgeons,  and  the 
Bacteriologfical  Laboratory  of  the  State  and  City  Boards  of  Health.) 

Historical  Review.  Before  describing  the  organism  which 
was  isolated  from  an  abscess  of  the  lung,  I  shall  review  some  of  the 
important  points  concerning  the  group  actinomyces  and  its  increas- 
ing importance  in  pathology. 

In  1875  F.  Cohn^  described  an  organism  which  Foerster  had 
found  in  the  human  lacrymal  canal.  This  he  described  as  a  fila- 
mentous growth  which  showed  true  branching  forms.  Despite 
this  description  the  organism  and  others  resembling  it  were  con- 
fused with  cladothrix  by  a  number  of  different  authors.  Even  such 
men  as  Baumgarten^  and  Nocard'  placed  actinomyces  and  strep- 
tothrix  du  farcin  du  boeuf  in  the  genus  cladothrix.  The  demon- 
stration of  actinomyces  by  Nocard  as  the  cause  of  a  disease  in  ani- 
mals soon  caused  investigators  to  study  it  more  closely,  and  it  was 
soon  separated  from  cladothrix,  since  the  false  branching  of  this 
organism  sufficed  to  distinguish  it  from  a  streptothrix  with  true 
dichotomous  branching. 

The  streptothrix*  since  this  time  has  been  found  in  a  large  number 
of  pathological  and  saprophytic  conditions. 

*  The  name  streptothrix  is  used  in  an  historical  sense,  but  the  name  actinomyces  is  later 
given  to  the  entire  group. 


862  stokes:  a  study  of  the  group  Actinomyces. 

Almquist^  isolated  one  species  from  a  case  of  meningitis,  and 
found  another  variety  in  water,  which  gave  a  white  growth.  Gas- 
perini^  obtained  streptothrix  Foersteri  from  the  air,  and  found  a 
second  species  which  was  negative  when  inoculated  into  guinea- 
pigs  and  rabbits.    This  was  chromogenic,  forming  a  brown  color. 

The  observations  of  Eppinger®  are  of  special  interest. 

He  observed  a  streptothrix  in  a  case  of  meningitis  and  cervical 
abscess,  which  caused  pseudotubercles  when  injected  into  the  tissues 
of  guinea-pigs  and  rabbits.  The  branching  threads  stained  by 
Gram's  method,  and  formed  coccus-like  spores.  Gruber^  also 
found  one  of  these  organisms  which  produced  abscesses  in  guinea- 
pigs,  and  Doria^  by  exposing  gelatin  plates  to  the  air  cultivated 
thirty-five  colonies  of  streptothrix  alba  of  Gasperini,  and  seven 
colonies  of  streptothrix  nigra.  The  four  other  chromogenic  species 
were  whitish-yellow,  pink,  orange,  and  violet.  These  species  all 
seemed  similar  under  the  microscope,  and  formed  spores.  Sau- 
vageau®  also  found  two  specimens  of  a  streptothrix  in  gelatin  plates 
exposed  to  the  air. 

Bollinger  and  Harz^°  first  called  the  fungi  found  in  actinomy- 
cosis by  the  name  of  actinomyces.  Following  this  observation  a 
large  number  of  articles  appeared  on  this  subject.  Bostrom"  has 
studied  and  carefully  described  one  form  of  streptothrix  actinomy- 
cotica  which  is  aerobic,  and  pathogenic  for  man  and  cattle,  and 
not  pathogenic  for  laboratory  animals,  such  as  guinea-pigs  and 
rabbits.  Wolf  and  IsraeP^  soon  described  another  species  which 
differed  from  the  former  in  growing  best  under  anaerobic  condi- 
tions, and  in  being  pathogenic  for  small  laboratory  animals.  They 
obtained  it  from  two  cases  in  human  beings.  Levy^^  found  an  an- 
aerobic species  in  five  cases  of  human  actinomycosis,  and  Asthoff^^ 
isolated  this  species  from  a  case  of  primary  actinomycosis  of  the  lung. 

Streptothrix  has  been  observed  quite  recently  in  a  number  of 
diseased  conditions  in  animals  and  human  beings. 

Silberschmidt"  found  an  organism  in  the  lungs  of  a  goat  with  a 
disease  resembling  tuberculosis.  He  called  it  streptothrix  caprae. 
This  species  consisted  of  filaments  staining  by  Gram's  method, 
which  grew  on  all  the  culture  materials  and  produced  abscesses  or 
pseudotubercles  in  guinea-pigs  and  rabbits. 

Aoyama  and  Miyamoto^^  described  a  form  of  streptothrix  which 
they  cultivated  from  the  pus  from  a  lung  affected  with  caseous 
pneumonia  and  purulent  pleuritis.  The  organism  was  present 
during  life  in  the  sputum.  It  proved  as  resistant  to  acids  as  the 
tubercle  bacillus,  but  grew  readily  as  a  streptothrix  on  the  various 
media,  and  produced  pseudotubercles  and  fibrinohemorrhagic 
exudations  in  animals. 

Two  cases  of  necrotic  bronchopneumonia  have  been  recently 
reported  by  Norris  and  Larkin"  as  caused  by  a  streptothrix.  Both 
patients  suffered  from  clinical  conditions  resembling  lobar  pneu- 
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monia,  and  at  the  autopsies  the  lungs  showed  complete  consoHda- 
tion,  and  one  case  also  exhibited  a  fibrinous  pleuritis.  The  lungs 
in  both  cases,  upon  histological  examination,  showed  a  necrotic  or 
purulent  bronchitis  and  purulent  exudation  in  the  alveoli  with 
small  diffuse  abscesses.  A  few  threads  of  the  streptothrix  were 
found  in  the  air  cells,  but  the  necrotic  bronchi  contained  many 
colonies  of  the  streptothrix.  The  lung  also  contained  many  strep- 
tococci.   These  organisms  were  stained  by  Weigert's  method. 

Some  difficulty  was  experienced  in  separating  the  streptococci 
from  the  streptothrix,  but  by  cultivating  the  material  from  infected 
rabbits  on  sterile  normal  kidneys,  and  then  transferring  the  col- 
onies to  broth,  a  pure  culture  was  at  last  obtained. 

This  then  grew  on  the  usual  culture  materials,  although  it  had 
first  refused  to  do  so.  The  injection  of  the  streptococcus  and  the 
streptothrix  together  into  rabbits  produced  suppurative  and  necrotic 
pneumonia  and  bronchitis,  but  when  pure  cultures  of  the  strepto- 
thrix were  injected  into  the  tissues  death  did  not  often  occur.  These 
injections,  however,  caused  abscesses,  and  pseudotubercles,  and 
the  organism  can  be  considered  as  pathogenic. 

Fullerton"  found  a  pathogenic  streptothrix  in  the  case  of  a 
woman,  aged  forty-six  years,  who  had  suffered  from  a  cough  for 
twelve  years.  On  admission  to  the  hospital  the  patient  had  bloody 
expectoration  and  pulmonary  rales,  and  an  abscess  in  the  left 
axilla  and  over  the  clavicle.  The  streptothrix  was  found  in  the 
sputum,  and  a  pure  culture  showing  mycelium  and  spores  was 
obtained  from  the  pus.  It  grew  on  glycerin-agar  and  broth,  and 
was  not  pathogenic  for  rabbits.  Scheele  and  Petruschky^*  also 
report  a  case  of  pulmonary  infection  due  to  this  organism.  The 
woman  suffered  from  fever,  thoracic  pain,  and  pulmonary  symp- 
toms. Small  tumors  filled  with  pus  appeared  at  different  points 
under  the  skin.  The  streptothrix  was  found  in  the  sputum  and 
pus  during  life,  and  an  ante-mortem  diagnosis  of  streptothrix  infec- 
tion was  made.  At  the  autopsy  the  streptothrix  was  found  in  the 
solidified  lung,  and  the  metastatic  abscesses.  It  grew  on  gelatin, 
and  in  bouillon. 

In  the  chronic  inflammatory  process  usually  affecting  the  tissues 
of  the  foot  called  mycetoma,  or  Madura  foot,  a  form  of  streptothrix 
has  been  isolated  from  one  variety  of  cases.  In  the  pus  from  the 
ochroid,  or  pale  variety  of  the  disease,  granules  have  been  obtained 
which  grow  on  potato  as  a  typical  streptothrix.  Vincent^^  and 
Boyce  and  Adams*'  have  all  probably  cultivated  a  form  of  strep- 
tothrix from  such  cases,  which  belongs  to  a  different  species  of  the 
genus  streptothrix  from  that  of  actinomyces  bovis. 

Sabraz^s  and  Rivi^re^^  isolated  a  form  of  actinomyces  from  a 
case  of  abscess  of  the  brain,  lungs,  and  kidney.  This  organism 
stained  by  Gram's  method,  showed  irregularity  in  staining,  and 
true   dichotomous   branching.     Its    mixture    with    other    bacteria 
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prevented  its  further  study.  Berestneff,  in  a  Russian  publication 
quoted  by  Hektoen,  also  reported  a  specimen  of  actinomyces 
asteroides  which  he  isolated  from  an  abscess  of  the  brain. 

It  will  be  noted  that  thus  far  I  have  used  the  names  which  have 
been  applied  in  a  rather  confusing  way  to  the  various  species  of 
this  group.  Hektoen^^  and  later  MacCallum^"  have  pointed  out 
that  priority  is  alone  valid  in  determining  nomenclature,  and  after 
weeding  out  the  various  other  names  for  this  genus  they  correctly 
conclude  that  actinomyces  must  be  used  for  all  the  species  of  this 
group.  These  organisms  in  the  future  will,  therefore,  be  called 
actinomyces. 

MacCallum  also  isolated  a  specimen  of  actinomyces  asteroides 
from  a  case  of  general  subacute  purulent  peritonitis  in  a  child  aged 
three  years.  This  condition  followed  a  gastrostomy  for  the  relief 
of  an  oesophageal  stricture.  As  this  organism  will  be  minutely 
described  in  the  section  on  classification,  no  further  comment  will 
be  made  at  this  time. 

Description  of  Case  and  Organism.  The  organism  which 
I  shall  describe  was  obtained  in  pure  culture  from  an  abscess  of  the 
left  lung  in  a  case  of  marasmus  in  the  service  of  Dr.  John  Ruhrah 
at  the  Garrett  Hospital. 

Clinical  History.  The  child  was  a  white  male,  aged  twenty- 
eight  days.  The  temperature  showed  no  elevation,  and  the  child 
died  at  last  from  wasting  and  exhaustion.  Cyanosis  was  present, 
the  spleen  was  palpable,  and  a  few  rales  were  detected  in  the  lungs. 

Record  of  Autopsy.  The  body  weighed  four  pounds,  and  the 
cervical  glands  were  enlarged.  The  subcutaneous  and  subperi- 
toneal fat  was  light  yellow  and  of  a  granular  appearance.  The 
thymus  gland  only  weighed  2.1  grams,  and  measured  3.5  by  2  cm., 
being  6  mm.  in  thickness.  This  organ,  therefore,  showed  the 
atrophy  characteristic  of  marasmus. 

The  lower  portion  of  the  lower  lobe  of  the  left  lung  at  the  middle 
part  of  its  diaphragmatic  surface  showed  a  small  projecting  area, 
which,  on  section,  proved  to  be  a  pus  cavity  about  the  size  of  a  pea. 
All  of  the  other  viscera  were  normal  in  appearance. 

A  culture  from  the  abscess  on  blood  serum  gave  a  pure  growth 
of  the  actinomyces  to  be  described  farther  on. 

HiSTOPATHOLOGY.  Lung  Abscess.  The  lung  tissue  surrounding 
the  abscess  is  deeply  congested,  and  the  air  cells  are  filled  with  an 
exudate  consisting  of  red  blood  corpuscles  and  endothelial  cells. 
The  abscess  itself  simply  consists  of  a  collection  of  polymorpho- 
nuclear leukocytes,  containing  many  branching  threads  staining  by 
Weigert's  method. 

Lung.  Left  lung.  The  smaller  bronchi  are  filled  with  an  exu- 
date consisting  of  polymorphonuclear  leukocytes,  red  blood  cor- 
puscles, and  cells  with  round  nuclei  surrounded  by  eosin-staining 
protoplasm.    The  lung  tissue  surrounding  these  bronchi  has  under- 
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gone  great  thickening,  and  is  richly  infiltrated  with  young  connec- 
tive-tissue cells  with  round,  ovalj  or  elongated  nuclei.  Many  of 
the  interalveolar  septa  are  greatly  thickened,  and  some  of  the  air 
cells  and  infundibula  adjacent  to  the  inflamed  bronchi  are  filled 
with  pus  cells.  There  is  also  marked  congestion  of  the  interalveolar 
capillaries.  On  staining  sections  by  Weigert's  method  a  firm  net- 
work of  branching  threads  is  to  be  seen  in  the  abscess.  No  coccus- 
like bodies  or  clubbed  ends  are  present,  and  the  growth  consists 
entirely  of  threads. 

Thymus  Gland.  Fibrous  capsule  somewhat  thickened.  The 
interlobular  tissue  is  markedly  thickened,  cutting  up  the  lobules 
into  irregular  masses.  Some  of  these  irregular  lobules  contain  as 
many  as  fifty  degenerated  Hassall's  bodies.  These  bodies  are 
dilated,  and  they  usually  contain  a  central  body  composed  of  con- 
centrically arranged  hyaline  material.  Between  this  and  the  lumen 
there  is  usually  a  peripheral  rim  of  polymorphonuclear  leukocytes, 
although  sometimes  this  rim  is  simply  a  clear  space.  This  rim  is 
surrounded  by  a  single  layer  of  flat  cells  resembling  endothelium. 
There  also  seems  to  be  an  increase  of  reticular  tissue  and  reticular 
en,dothelium  within  the  lobules,  and  the  lymphocytes  are  not  as 
numerous  as  those  in  the  normal  gland.  Sections  were  made  from 
all  of  the  other  viscera,  but  no  abnormal  changes  were  found.  Cul- 
tures from  the  viscera  remained  sterile.  The  macroscopic  and  micro- 
scopic changes,  therefore,  simply  indicated  a  case  of  marasmus  in 
which  the  terminal  infection  was  caused  by  a  species  of  actinomyces. 

Description  of  the  Organism.  The  serum  tube,  which  was 
inoculated  from  the  pus  from  the  lung,  did  not  show  any  growth 
for  six  days,  and  at  the  end  of  this  time  a  number  of  fine,  white, 
pinpoint  dots  appeared  on  the  surface  of  the  medium. 

Morphology.  In  fresh  specimens  the  colonies  consist  of  branch- 
ing threads  about  twice  the  transverse  diameter  of  a  typhoid  bacillus. 
In  the  meshes  of  these  threads  and  at  the  distal  ends  there  are  a 
number  of  round  bodies  free  in  the  fluid. 

When  the  colonies  are  teased  out  or  gently  crushed  they  can  be 
mounted  on  a  slide  and  stained  by  Gram's  method.  The  threads 
are  long  and  often  show  side  branches.  The  staining  is  inter- 
rupted or  irregular,  areas  of  dark-blue  protoplasm  alternating 
with  unstained  areas  of  protoplasm.  The  spores  are  often  grouped 
around  the  distal  end  of  a  thread,  and  are  about  twice  the  size  of 
an  ordinary  micrococcus.  There  are  also  smaller  round  spores 
free  in  the  field,  often  arranged  in  chains  resembling  streptococci. 

Spores.  When  a  colony  is  stained  by  the  Ziehl-Gabbett  method 
the  numerous  ovoid  spores  retain  the  red  dye.  Some  of  these  spores 
almost  resemble  bacilli,  although  they  are  not  as  long  and  thin  as 
the  tubercle  bacillus.  Most  of  the  hyphse  or  threads  of  the  colonies 
stain  blue,  showing  no  resistance  to  acids.  A  few,  however,  stain 
bright  red,  and  these  sometimes  seem  to  cut  off  their  ends  by  trans- 
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verse  fission  and  form  spores.  These  are  the  special  hyphse  men- 
tioned by  Poncet  and  Berard  in  their  book  on  Actinomycosis,  which 
form  the  spores,  while  the  ordinary  myceUum  does  not  form  any 
spores.  On  staining  with  carbol-fuchsin  the  irregular,  almost 
striped  staining  is  well  seen,  but  Loeffler's  and  Neisser's  stains 
show  no  metachromatic  bodies.  This  result  differs  from  that 
obtained  by  MacCallum,  who  obtained  many  bluish-black  meta- 
chromatic granules.  He  did  not  obtain  any  spores,  but  our  results 
with  the  Ziehl-Gabbett  stain  certainly  indicate  the  formation  of 
spores.     The  threads  in  hanging  drops  are  not  motile. 

Cultural  Characteristics.  1.  Blood  Serum.  The  colonies 
form  small,  elevated,  round,  adherent  dots  of  a  golden-yellow  color. 
The  medium  is  not  liquefied. 

2.  Slant-agar.  The  colonies  are  simply  small  white  adherent 
dots  which  later  coalesce  into  a  yellow  membrane. 

3.  Sugar-agar.  The  organism  grows  as  a  number  of  fine,  ele- 
vated, brownish-yellow  dots  along  the  track  of  the  needle. 

4.  Potato.  The  colonies  appear  as  fine  dots  which  later  form  a 
yellow  spreading  membrane.    The  growth  is  very  adherent. 

5.  Milk.  This  medium  becomes  covered  in  one  week  with  a 
thick  yellow  membrane,  with  elevations  and  depressions  resembling 
a  relief  map.    Litmus  milk  is  rendered  alkaline. 

6.  Gelatin.    Not  liquefied.    Colonies  are  fine,  white,  adherent  dots. 

7.  Dunham's  Solution.  A  slight  growth  takes  place  in  about  five 
days,  but  no  indol  is  formed  even  after  two  weeks. 

8.  Nitrate  Solution.  After  two  weeks'  growth  in  the  nitrate 
solution  a  few  colonies  are  present,  and  a  slight  nitrite  reaction 
takes  place. 

Fermentation  Tube.  The  organism  does  not  cause  gas  for- 
mation in  glucose,  lactose,  and  saccharose  bouillon,  and  does  not 
grow  in  the  closed  branch  of  the  fermentation  tube. 

In  glucose  bouillon  in  a  flask  the  growth  is  very  luxuriant,  and 
in  one  week  a  white  membrane  forms  on  the  surface  of  the  bouillon. 
This  later  becomes  wrinkled,  and  at  the  end  of  a  month  the  surface 
growth  has  formed  a  number  of  round,  knob-like  elevations,  varying 
in  size  from  that  of  a  pinpoint  to  a  diameter  of  3  mm.  Some  of 
these  knobs  are  white,  some  are  a  dull  golden-yellow,  and  a  few 
show  a  combination  of  both  of  these  colors.  The  colonies  seem  to 
need  but  little  nourishment,  as  they  even  develop  on  the  sides  of  the 
glass  which  has  been  moistened  by  the  bouillon. 

The  development  in  glucose  bouillon  in  the  fermentation  tube  or 
flask  might  be  considered  as  characteristic. 

Animal  Experiments.  A  suspension  of  2  c.c.  of  the  organism 
from  serum  was  injected  into  the  abdominal  cavity  of  a  guinea-pig, 
and  the  animal  died  in  four  days.  The  slight  exudate  consisted  of 
small  lymphocytes,  large  lymphocytes,  polymorphonuclear  leuko- 
cytes, red  blood  corpuscles,  and  endothelial  cells.     The  liver  con- 
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tained  a  few  dots  resembling  tubercles.  Cultures  from  the  liver 
and  peritoneal  exudate  gave  a  pure  culture  of  actinomyces. 

A  rabbit  was  also  given  3  c.c.  of  a  bouillon  culture  of  one  week's 
growth.  The  injection  was  made  in  the  peritoneal  cavity.  The 
animal  died  in  one  week,  and  only  a  few  yellow  nodules  containing 
actinomycetes  were  found  scattered  over  the  peritoneum.  One 
white  rat  injected  subcutaneously  in  the  abdominal  wall  with  3  c.c. 
died  in  ten  days.  There  was  a  small  caseous  area  at  the  seat  of 
injection,  and  the  organism  was  isolated  from  this  area,  but  the 
viscera  were  sterile. 

Another  guinea-pig  received  2  c.c.  in  the  abdominal  cavity,  and 
the  animal  died  in  twelve  days.  The  report  on  the  autopsy  is  as 
follows : 

Guinea-pig;  3  c.c.  of  bouillon  injected  in  abdominal  cavity  on 
February  25th.    Died  on  March  9th. 

Body  emaciated.  Inguinal  glands  enlarged.  The  abdominal 
cavity  was  free  from  any  exudate,  and  quite  dry.  In  various  places 
to  be  mentioned  below,  there  were  solitary,  gray,  firm  masses  about 
the  size  of  a  tubercle,  which  always  projected  from  the  peritoneal 
surface.  These  pseudotubercles  were  found  on  the  upper  surface 
of  the  liver,  on  the  parietal  peritoneum,  in  the  shrunken  great 
omentum,  on  the  surface  of  the  bladder,  the  gall-bladder,  broad 
ligament  of  liver,  posterior  abdominal  surface  of  lower  sternum, 
and  the  diaphragm.  Only  from  one  to  three  pseudotubercles  were 
found  in  each  of  these  situations. 

The  thoracic  organs  and  the  other  viscera  seemed  normal. 

Cultures  were  taken  from  the  abdominal  cavity  and  the  liver, 
and  actinomyces  was  recovered. 

The  last  guinea-pig  received  an  injection  of  2  c.c.  directly  into  the 
pleural  cavity,  and  the  animal  lived  seven  days.    The  result  follows: 

Thoracic  Cavity.  The  chest  wall  is  deformed;  the  sternum, 
instead  of  being  in  the  median  line,  is  Curved  somewhat  in  the  shape 
of  an  S,  and  has  been  thrust  into  the  right  mammary  line.  The 
anteroposterior  line  between  the  midsternum  and  the  dorsal  verte- 
brae is  <leflected  to  the  right  at  an  angle  of  45  degrees. 

The  left  pleural  cavity  contains  some  fibrinous  adhesions  binding 
the  chest  wall  to  the  lung.  The  right  pleural  cavity  in  its  posterior 
portion  contains  10  c.c.  of  a  thick  bloody  fluid.  The  entire  dorsal 
curve  of  the  vertebrae  is  deflected  to  the  left,  having  lost  most  of  its 
anteroposterior  curve.  The  entire  parietal  and  diaphragmatic 
pleura  on  both  sides,  especially  in  the  intercostal  spaces,  contains 
numerous  gray,  pinpoint  areas  resembling  tubercles. 

Lungs.  Both  lungs  are  compressed,  and  their  surfaces  are  cov- 
ered in  places  with  thick  patches  of  yellow  membrane.  This 
fibrinous  inflammation  has  also  invaded  the  mediastinum  as  thick 
conglomerate  pseudotubercles,  and  these  grayish  dots  can  also  be 
made  out  on  the  parietal  layers. 
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Lung  Tissue.  The  lung  on  cut  section  is  congested  and  contains 
many  grayish,  pinpoint  pseudotubercles;  the  right  lung  presents  a 
similar  appearance. 

Abdominal  Viscera.  The  abdominal  viscera  are  normal,  with 
the  exception  of  the  liver;  this  contains  a  few  yellow  areas  which 
look  simply  like  distended  vessels. 

Microscopic  Examination.  One  of  the  pseudotubercles  from 
the  mediastinum  on  being  teased  out  consists  principally  of  cells 
with  large,  round  nuclei  surrounded  by  granular  protoplasm  often 
containing  fat-drops.  There  are  also  small  lymphoid  cells,  and  few 
kite-shaped  or  spindle  cells.  Here  and  there  can  be  made  out 
typical  branching  threads  stained  by  Gram's  method. 

Gall-bladder.     Gall-bladder  contains  many  red  blood  corpuscles. 

The  cultures  from  the  heart,  kidney,  and  liver  and  lung  tissue 
are  sterile  on  blood  serum  and  agar.  The  cultures  from  the  peri- 
cardial cavity  and  both  pleural  cavities  on  blood  serum  and  agar 
contain  numerous  typical  colonies  of  actinomyces.  The  colonies 
on  serum  are  of  a  golden-yellow  color.  These  colonies,  examined 
under  the  microscope,  are  typical  examples  of  actinomyces,  stain- 
ing by  Gram's  method.  It  will  be  seen  that  this  organism  when 
injected  into  animals  caused  local  nodules,  either  on  serous  surfaces 
or  in  viscera,  which  had  a  tendency  to  undergo  necrosis. 

Description  of  the  Microscopic  Changes  Produced  in 
Human  Beings  and  Experimental  Animals.  In  the  cases 
reported  by  Eppinger,  MacCallum,  and  myself  the  lesions  in 
human  beings  simply  consisted  in  a  purulent  exudation  respec- 
tively in  the  brain  and  meningeal  cavity,  in  the  peritoneal  cavity, 
and  in  the  air  cells  of  the  lung.  Aoyama  and  Miyamoto  found 
fibrinopurulent  pleurisy  and  an  abscess  of  the  right  lung. 

When  the  organism  was  injected  subcutaneously  in  animals  an 
abscess  usually  resulted,  but  when  introduced  into  the  general  cir- 
culation or  into  any  of  the  serous  cavities  a  large  number  of 
small  granulomata  or  so-called  pseudotubercles  were  produced. 
These  lesions  thus  differ  from  those  described  in  human  beings. 

MacCallum  has  made  a  very  careful  study  of  the  histogenesis  of 
these  lesions  by  studying  the  early  changes  in  animals  (in  two  rab- 
bits) killed  four  and  six  hours  after  inoculation.  The  capillaries 
of  the  lungs  were  crowded  with  leukocytes.  This  was  the  first 
response  to  the  presence  of  actinomyces  asteroides.  The  lung  of 
an  animal  killed  twenty-four  hours  after  inoculation  already  con- 
tained small  nodules  consisting  of  widely  distended  bloodvessels 
surrounded  by  alveoli,  and  their  lumina  were  richly  infiltrated  with 
leukocytes.  These  nodules  later  undergo  extensive  necrosis,  which 
process  is  the  later  result  of  the  presence  of  the  organism.  These 
nodules  never  coalesce  into  larger  distinct  abscesses  or  cavities. 

I  was  not  able  to  confirm  the  early  lesions  described  above,  since 
I  only  examined  animals  that  died  at  a  much  later  period;  but  in 
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such  animals  numerous  necrotic  pseudotubercles  were  found  in 
the  lungs,  liver,  kidneys,  heart  muscle,  and  on  the  surface  of  the 


Fig.  1. 


This  shows  the  twisted  branching  threads  when  stained  from  a  culture  of  actiuomyces 
asteroides  by  Gram's  method. 


I 


This  is  a  picture  of  the  lung  of  an  injected  guinea-pig  when  seen  under  the  low  power.  In 
the  centre  is  an  artery,  and  below  is  a  bronchus  and  several  bloodvessels.  The  dark  areas 
throughoiit  the  section  are  the  pseudotubercles  produced  by  the  injection  of  the  organism 
into  the  pleural  cavity,  the  figure  showing  a  necrotic  nodule  to  the  left  of  the  artery,  and 
another  to  the  left  of  the  bronchus  (see  "  a  "). 

various  serous  membranes.     MacCallum  did  not  find  the  typical 
production  of  lymphoid  and  epitheUoid  cells  which  precede  necrosis 
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of  the  true  tubercle,  due  to  B.  tuberculosis,  but  he  found  that  the 
connective-tissue  cells  proliferate  later  and  form  a  capsule  of  granu- 
lation tissue,  which  often  contained  giant  cells.  Our  own  experi- 
mental lesions  often  showed  a  similar  proliferation  of  connective- 
tissue  cells,  in  which  small  lymphocytes  were  often  present.  The 
photomicrographs  show  the  various  proliferating  cells  and  the 
necrotic  pseudotubercles  in  the  lungs  and  heart. 

Actinomyces  asteroides  thus  produces  a  primary  exudation  of 
leukocytes,  and,  of  course,  organisms  from  the  capillaries.  In 
rabbits  and  guinea-pigs  this  is  followed  by  necrosis  and  encap- 
sulation of  the  injured  tissue  by  a  proliferation  of  the  fixed  tissue 
cells. 


Fig.  3. 


6  - 


&*^^P 


T/i^r^J 


This  shows  several  tubercles  at  a,  and  b  indicates  the  proliferation  of  the  fixed  tissue  cells 
around  a  vein  in  the  centre  of  the  picture.    This  is  the  final  reaction  to  the  organism. 


Actinomyces  Vesicae.  Through  the  kindness  of  Prof.  Hugh  H. 
Young,  of  Johns  Hopkins  University,  I  am  also  able  to  report  an 
organism  which  he  isolated  by  aspiration  of  the  bladder  in  the  case 
of  a  man,  aged  sixty  years,  at  the  Johns  Hopkins  Hospital. 

The  patient  was  suffering  from  chronic  nephritis  and  uraemia, 
with  retention  of  urine.  About  1500  c.c.  of  urine  were  aspirated 
from  the  bladder,  and  much  pus  was  found  in  this  fluid.  In  addi- 
tion a  bacillus  which  could  not  be  identified  as  any  pathogenic 
organism  was  isolated,  and  an  organism  with  long  threads  and  true 
dichotomous  branching  was  isolated  in  pure  culture.    This  organ- 
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ism  was  called  actinomyces  vesicae,  and,  as  its  cultural  character- 
istics are  completely  described  in  the  accompanying  table,  these  will 
not  be  repeated  at  this  time.  Its  main  characteristic  is  the  brilliant 
orange  color  that  it  produces  in  cultures,  but  it  can  be  distinguished 
from  the  actinomyces  asteroides  by  the  fact  that  it  liquefies  gelatin, 
casein,  and  blood  serum.  It  did  not  prove  pathogenic  when  injected 
into  guinea-pigs,  either  subcutaneously  or  in  the  pleural  cavity,  and 
it  cannot  be  claimed  that  it  caused  the  cystitis  noted  above.  It  is 
probable  that  it  did,  however,  since  a  saprophytic  bacillus  was  the 
only  other  organism  found  in  the  purulent  urine,  and  it  is  embraced 
in  this  study  with  the  expectation  that  it  may  be  noted  in  other 
pathogenic  processes. 

Fig.  4. 


This  figure  shows  a  section  made  through  a  papillary  muscle  of  the  left  ventricle.  The  red 
blood  corpuscles  can  be  seen  free  in  the  cavity  and  surrounding  the  muscle,  and  the  central 
portion  of  the  papillary  muscle  contains  a  necrotic  pseudotubercle  produced  by  injection. 
The  normal  muscular  structure  and  the  necrosis  and  fragmentation  of  the  pseudotubercle 
can  be  well  made  out. 

Classification  of  the  Various  Species  of  Actinomycetes. 
On  reviewing  the  literature  concerning  the  various  species  of  patho- 
genic actinomycetes  it  became  apparent  that  several  of  the  species 
described  by  different  authors  could  be  grouped  as  one  species  on 
account  of  their  similarity.  This  classification  has  already  been 
made  by  Silberschmidt,  but  the  accompanying  table  includes  species 
not  described  by  him,  as  well  as  the  pathological  changes  in  men 
and  animals.  A  few  of  the  organisms  have  not  been  described 
completely  enough  for  classification,  but  those  which  have  been 
thoroughly  described  can  be  grouped  as  seven  distinct  species. 
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Intraperitoneal  injections 
produced  necrotic  nodules 
in  the  peritonea]  cavity  and 
viscera  containing  the  acti- 
nomyces ;  often  these  nod- 
ules contained  purulent 
centres  surrounded  by  a 
zone  of  granulation  tissue. 
Same  as  A.  bovis  for  human 
beings. 

In  Ixjvines  the  organism  pro- 
duces purulent  inflammat'n 
of  lymphatic  glands  ;  intra- 
venous or  Intraperitoneal 
injection  into  guinea-pigs 
causes  the  formation  in  vis- 
cera and  peritoneal  cavity  of 
many  small  nodules  which 
contain  pus  and  the  organ- 
isms ;  subcutaneous  injec- 
tion produces  pus  formation 

Not  pathogenic  for  laboratory 
animals  ;  in  human  beings 
the  organism  produces  a 
pseudotubercle  of  the  ex- 
tremities consisting  of  a  cen- 
tral zone  of  mycelium  in- 
filtrated by  polymorphonu- 
clear leukocytes  surrounded 
by  a  second  zone  of  regener- 
ating tissue  containing  fibro- 
blasts, newly  formed  capil- 
laries, and  masses  of  red 
blood-corpuscles. 

Subcutaneous  injections 
caused  purulent  abscess  in 
guinea-pigs  and  rabbits,  and 
intravenous  injections  pro- 
duced generalized  tubercles 
which  contained  giant  cells 
and  underwent  caseation. 
Isolated  from  the  lung  of  a 
goat  containing  many 
pseudotubercles. 


Guinea-pigs  injected  sub- 
cutaneously  and  into  pleural 
cavity  were  observed  for  one 
month  and  then  killed  ; 
no  lesions  were  found. 
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Actinomyces  bovis  can  be  distinguished  from  four  of  the  other 
species  by  its  failure  to  infect  small  laboratory  animals,  and  from 
actinomyces  Madura  by  the  failure  of  the  latter  to  liquefy  blood 
serum  or  gelatin.  The  anaerobic  species,  actinomyces  Israeli,  can 
be  distinguished  from  all  other  species  by  its  preference  for  an 
anaerobic  medium,  and  especially  from  actinomyces  bovis  by  its 
production  of  necrotic  pseudotubercles  in  guinea-pigs  and  rabbits. 
Actinomyces  asteroides  can  be  easily  separated  from  actinomyces 
bovis  by  the  failure  of  the  former  to  liquefy  blood  serum  and  gela- 
tin, by  its  bright  golden-yellow  appearance,  and  by  the  production 
of  pseudotubercles  in  laboratory  animals.  It  also  differs  from 
actinomyces  Nocardi  in  its  yellow  color,  and  in  producing  an  alka- 
line reaction  in  milk,  while  the  latter  remains  neutral  and  white. 
Actinomyces  Madura?  differs  from  actinomyces  caprse  by  the 
former's  failure  to  infect  small  laboratory  animals,  by  the  rose 
color  of  the  former,  and  the  brown  color  of  old  cultures  of  the  latter, 
and  by  the  liquefaction  of  casein  by  actinomyces  Madurse.  Prac- 
tically all  of  the  species  described  (see  table)  can  be  placed  in  these 
seven  groups. 

Chemical  Products  of  Actinomyces  Asteroides.  Mac- 
Callum  attempted  to  produce  a  soluble  toxin  from  cultures  in 
bouillon  about  three  weeks  old.  These  were  filtered  through  a 
Pasteur  filter,  and  the  filtrate,  in  doses  of  from  6  to  10  c.c,  was 
injected  into  rabbits  without  any  ill  effects.  The  writer  grew  this 
organism  for  one  month  in  neutral  bouillon  and  then  filtered  it 
through  the  Pasteur  filter,  and  preserved  this  fluid  by  0.5  per  cent, 
carbolic  acid. 

Two  guinea-pigs,  weighing  about  300  grams,  were  injected  with 
0.5  and  0.1  c.c.  of  the  fluid,  and  they  died  in  ten  days.  The  lungs 
were  congested,  and  microscopic  examination  showed  intense  con- 
gestion of  the  lungs,  hver,  and  kidneys.  Two  more  guinea-pigs 
were  injected  with  0.1  c.c,  and  one  died  in  twenty-four  hours.  The 
seat  of  injection,  the  liver,  and  the  lungs  were  all  congested.  The 
other  pig  remained  well. 

These  experiments  indicate  that  the  organism  forms  a  soluble 
poison  for  guinea-pigs. 

Conclusions.  The  various  forms  of  pathogenic  actinomy- 
cetes  can  be  classified  at  present  as  seven  species,  which  produce 
suppuration  or  necrotic  pseudotubercles  in  man  and  various 
animals. 

The  generic  name  for  this  group  should  be  actinomyces,  since 
the  other  names  have  been  previously  used  for  other  organisms. 

Cases  resembling  tuberculosis  but  failing  to  show  tubercle  bacilli 
should  be  carefully  examined  for  the  presence  of  actinomyces. 

In  concluding,  I  desire  to  thank  Mr.  John  Johns  and  Dr.  John 
S.  Fulton  for  the  photomicrographs,  and  Dr.  Caleb  Rohrer  for 
assistance  in  the  pathological  study. 
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ASSOCIATED  MOVEMENTS  OF  THE  RP.AD  AND  EYES  IN 

INFANTS.i 

By  Samuel  McC.  Hamill,  M.D., 

AND 

William  Campbell  Posey,  M.D., 

OF   PHILADELPHIA. 

The  various  forms  of  movements  of  the  head  and  eyes  in  infants 
— the  so-called  rotary  and  nodding  spasms  of  the  head  and  vertical, 
horizontal,  and  rotary  nystagmus — are  observed  quite  commonly. 
The  obscurity  of  their  origin  makes  them  especially  interesting. 
For  this  reason  Dr.  Posey  and  I  have  decided  to  present  these  three 
cases,  which  happen  to  be  attending  our  services  in  the  Howard 
Hospital  at  the  present  time. 

Case  I, — Carl  C,  aged  three  years,  first  came  to  the  children's 
clinic  in  the  Howard  Hospital  on  October  13,  1903.  The  history 
recorded  at  that  time  was  as  follows:  His  birth  was  normal,  and 
his  first  dentition  complete.  His  parents  are  living  and  well,  save 
that  his  mother  is  thought  to  be  nervous.  He  has  no  brothers  nor 
sisters,  and  his  mother  has  had  no  miscarriages.  His  previous  health 
has  been  excellent.    He  has  had  none  of  the  infectious  diseases  of 

1  Read  before  the  Philadelphia  Pediatric  Society,  April  12, 1904. 
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childhood,  and  has  never  had  any  convulsions.  For  some  time  he 
has  complained  of  abdominal  pain.  For  many  months  he  has  lived 
chiefly  on  two  cups  of  weak  tea  with  each  meal,  milk,  bread,  and 
butter.  He  never  eats  meat.  He  eats  freely  of  ice  cream,  but  of 
other  sweets  rarely. 

The  condition  which  brought  him  to  the  dispensary  was  a  cough 
of  two  days'  standing  which  was  accompanied  by  fever  at  night. 
The  cough  had  a  tendency  to  be  paroxysmal,  and  the  paroxysms 
were  sometimes  severe;  it  was  tight,  and  there  was  no  expectora- 
tion. He  had  some  epigastric  pain,  and  his  bowels  had  been  loose 
for  several  days.  He  had  several  stools  each  day,  which  were  yel- 
lowish and  watery,  but  contained  neither  blood  nor  mucus. 

The  physical  examination  showed  a  well-nourished  child.  His 
tongue  was  heavily  coated,  and  its  papillae  red  and  prominent. 
His  frontal  and  parietal  eminences  were  prominent;  there  was 
moderate  thickening  of  the  epiphyses  at  the  wrists  and  ankles. 
There  was  some  costochondral  thickening  and  some  retraction  of 
the  base  of  the  chest,  more  marked  on  the  right  side;  there  was 
moderate  dorsolumbar  lordosis  and  decided  outward  bowing  of  the 
tibiae.  His  abdomen  was  prominent;  its  walls  flaccid,  and  there 
was  marked  separation  of  the  bellies  of  the  recti.  His  spleen  was 
not  palpable,  but  his  liver  was  felt  a  finger's  breadth  above  the 
transverse  umbilical  line,  about  three  inches  to  the  right  of  the 
umbiUcus.  There  were  a  few  scattered  moist  rales  over  each  lung. 
He  had. a  fairly  loud,  low-pitched,  blowing  systolic  murmur,  best 
heard  in  the  aortic  area  and  transmitted  especially  well  to  the  top 
of  the  sternum  and  into  the  subclavians,  less  well  into  the  carotids. 
A  murmur  of  similar  character  was  heard  over  the  body  of  the 
heart,  at  the  apex,  in  the  axillary  region,  at  the  angle  of  the  scapula, 
and  in  the  interscapular  space.  At  the  apex  the  murmur  was  the 
same  in  character  as  that  heard  at  the  base,  but  in  this  area  it  seemed 
to  occur  later  in  systole;  the  second  sound  was  heard  distinctly, 
over  the  upper  chest. 

On  November  15th  he  had  a  mild  follicular  tonsillitis.  On  March 
10,  1904,  he  was  brought  to  Dr.  Posey's  clinic  in  the  Howard  Hos- 
pital on  account  of  movements  of  the  head  and  eyes  and  reduction 
in  vision.  These  manifestations  were  first  noted  early  in  December. 
They  had  increased  persistently  up  to  this  date.  The  head  move- 
ments were  lateral  and  not  constant,  the  head  apparently  being 
drawn  to  the  right  and  the  chin  slightly  elevated,  as  if  by  action  of 
the  left  sternocleidomastoid  muscle.  The  eye  movements  were  also 
from  side  to  side  and  constant,  the  excursions  being  fairly  extensive. 

He  was  unable  to  recognize  objects  at  a  distance  of  four  or  five 
feet,  but  when  brought  within  this  range  they  could  be  defined. 
Any  attempt  at  fixation  caused  a  decided  increase  in  the  excursions 
of  both  the  head  and  eye  movements,  especially  the  latter.  Cover- 
ing the  eyes  produced  a  temporary  cessation  of  the  movements  of 
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the  head,  and  they  ceased  during  sleep.    There  was  some  restriction 
to  the  movements  to  the  right  in  both  eyes. 

An  examination  of  the  eye-ground  by  Dr.  Fosey  showed  some 
engorgement  of  the  veins,  but  no  other  abnormahty.  The  only 
other  nervous  phenomenon  noted  was  a  slight  uncertainty  in  his 
gait,  and  a  mild  ataxia,  which  had  never  been  sufficiently  marked 
to  attract  the  father's  attention.     His  reflexes  were  normal. 

Further  questioning  showed  that  in  December  he  had  had  a 
slight  discharge  from  one  ear,  which  cleared  up  quickly.  About 
the  same  time  he  developed  a  cough,  which  has  persisted.  He  has 
occasional  severe  paroxysms,  which  the  father  says  sound  like 
whooping-cough.  Usually  it  is  loose,  but  without  expectoration. 
He  vomits  during  or  immediately  after  almost  every  meal.  He 
does  not  seem  to  be  nauseated,  and  frequently  eats  immediately 
after  vomiting  without  being  sickened.  He  never  vomits  at  other 
hours  of  the  day.  His  bowels  continue  loose— four  or  five  stools 
each  day — which  are  watery  and  yellowish  in  color.  He  voids 
urine  frequently  and  in  large  quantity.  Two  examinations  of  the 
urine  showed  nothing  abnormal,  except  a  lowered  specific  gravity 
— 1014  and  1012.  Dr.  F.  R.  Packard  kindly  examined  the  ears^ 
throat,  and  nose,  and  reported  nothing  abnormal. 

Case  II. — ^R.  E.,  aged  seven  months,  came  to  the  Howard  Hos- 
pital Dispensary  on  March  24,  1904.  His  birth  was  normal;  his 
parents,  three  brothers,  and  one  sister  are  living  and  well.  One 
brother  died  aged  two  years  of  "  baby  consumption."  He  has  had  no 
convulsions,  no  manifestations  of  syphilis,  and  no  previous  illness. 
He  has  been  fed  exclusively  on  the  breast  about  every  third  hour. 

He  was  brought  to  the  dispensary  on  account  of  a  coryza  of  one 
week's  duration;  the  discharge  was  free,  and  consisted  of  thin 
mucus  without  blood.  His  respirations  were  snoring  in  character 
— a  condition  which  had  existed  since  birth.  There  were  no  evi- 
dences of  sore  throat,  but  he  had  a  cough  in  the  beginning  of  the 
attack  which  was  croupy  in  character.  He  has  had  no  gastro- 
intestinal symptoms. 

The  mother  first  noticed  shaking  movements  of  his  head  and  eyes 
between  the  third  and  fourth  months,  and  for  some  time  he  has  had 
profuse  head  sweating.  He  is  thought  to  have  gained  steadily  in 
weight.  He  has  always  been  a  mouth-breather,  and  constantly 
chokes  while  nursing,  as  if  there  was  some  obstruction  to  nasal 
breathing.    He  seemed  quite  bright,  and  had  no  fever.    . 

The  physical  examination  showed  a  fairly  well-nourished  infant. 
There  was  no  evidence  of  nasal  membrane.  His  uvula  was  swollen 
and  red.  The  fauces  and  tonsils  were  red,  but  without  exudate. 
His  tongue  was  moderately  coated.  His  head  was  narrow  in  the 
bitemporal  diameter,  and  the  posterior  fontanelle  was  still  open. 
The  coronal,  sagittal,  and  lambdoidal  sutures  were  wide  open, 
and  there  was  marked  craniotabes  along  the  borders  of  the  squamo- 
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parietal  and  mastoparietal  sutures,  especially  evident  on  the  right 
side.  He  had  a  bald  spot  over  the  occiput.  His  neck  was  short, 
and  the  sternum  elevated.  His  clavicles  were  on  a  direct  plain 
with  the  body,  and  probably  elevated  slightly  at  the  sternoclavicular 
junctions.  His  chest  was  markedly  vioHn-shaped,  his  costochondral 
junctions  were  much  enlarged,  suggesting  on  palpation  a  back- 
ward dislocation  of  the  cartilages.  The  portion  of  the  chest  wall 
between  the  costochondral  junctions  was  pushed  forward.  The 
epiphyses  were  thickened  at  the  wrist  and  knees,  and  there  was 
slight  dorsolumbar  kyphosis.  His  abdomen  was  prominent,  the 
bellies  of  the  recti  muscles  were  separated,  and  there  was  some 
pouting  of  the  umbilicus.  He  had  a  frequently  recurring  spasm 
of  the  muscles  of  the  back  of  the  neck,  with  retraction  of  the  head. 
Similar  muscle  spasms  were  not  noted  in  other  groups.  His  inguinal, 
axillary,  epitrochlear,  suboccipital,  postcervical,  and  a  few  of  his  deep 
cervical  glands  were  enlarged.  He  had  marked  lateral  and  tilting 
to-and-fro  movements  of  the  head,  the  head  rotating  to  both  sides  as 
if  by  alternate  contractions  of  the  sternocleidomastoid  muscles. 

Dr.  Posey's  report  upon  the  eye  condition  showed  "lateral  nys- 
tagmic movements  with  very  short  excursion  and  of  similar  extent 
in  each  eye.  There  were  no  apparent  ocular  palsies.  On  near 
fixation  the  movements  were  much  increased,  and  this  was  asso- 
ciated with  increased  movements  of  the  head.  The  examination 
of  the  eye-ground  showed  nothing  abnormal." 

On  April  8th  it  was  noted  that  the  infant  had  emaciated  decidedly, 
although  his  general  condition  seemed  better;  his  head  and  eye 
movements  were  less. 

Case  HI. — Lilian  B.,  colored,  aged  eleven  months,  applied  for 
treatment  at  the  Howard  Hospital  Children's  Dispensary  on  August 
13,  1902.     Her  birth  was  normal. 

Family  History.  Both  parents  are  living  and  well,  but  a  paternal 
aunt  and  uncle  died  of  phthisis.  The  child  had  had  no  previous 
disease,  but  had  always  been  "poorly."  She  had  been  breast-fed 
for  the  first  four  weeks  of  life,  since  which  time  she  had  been  fed  on 
cows'  milk,  bread,  crackers,  cakes,  candy,  ice-cream,  chocolate, 
and  potatoes.  She  was  brought  to  the  dispensary  for  a  cough, 
which  she  had  had  for  three  or  four  months.  She  was  sometimes 
feverish,  and  had  occasional  night-sweats.  Her  cough  was  most 
severe  at  night.  Her  bowels  moved  six  or  seven  times  a  day,  the 
stools  being  yellowish  in  color,  very  loose,  malodorous,  and  con- 
taining curds,  but  no  mucus. 

Physical  Examination.  The  child  was  emaciated.  The  anterior 
fontanelle  was  very  large,  the  sutures  open,  and  the  posterior 
fontanelle  still  open.  The  chest  was  markedly  violin-shaped,  and 
there  was  beading  of  the  ribs.  There  was  some  epiphyseal  thick- 
ening, the  abdomen  was  very  prominent,  the  umbilicus  pouted, 
and  there  was  separation  of  the  bellies  of  the  recti  muscles.    The 
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heart's  action  was  regular  and  rapid,  and  the  sounds  clear.  The 
breathing  was  labored,  and  the  respiratory  movements  were  in- 
creased in  frequency.  There  were  no  areas  of  dulness.  There 
was  a  wheezing  sound  on  inspiration.  The  chest  was  full  of  sibi- 
lant and  sonorous  rales,  by  which  the  respiratory  murmur  was 
masked.  There  were  no  areas  of  bronchial  breathing.  The  spleen 
was  palpable  just  below  the  costal  margin,  and  the  liver  one-half  inch 
below.  The  cervical,  anterior  and  posterior,  the  axillary  and  inguinal 
glands  were  moderately  enlarged.  The  body  temperature  was  normal. 

The  child  made  three  return  visits  from  this  time  up  to  the  middle 
of  October,  1902,  and  then  disappeared  until  February  24,  1903. 
She  was  brought  back  on  account  of  the  return  of  the  cough  of  the 
previous  winter.  She  had  recently  had  an  otitis  media  on  the  left 
side.  At  the  time  she  returned  she  was  having  a  great  deal  of  nasal 
discharge.  Her  appetite  was  poor,  her  cough  loose,  and  attended 
by  considerable  expectoration.  She  slept  well,  but  sweated  a  great 
deal  about  the  head  at  night.  It  was  noted  at  this  time  that  she  had 
a  marked  lateral  nystagmus,  which  was  said  to  have  existed  since 
the  third  month.  It  was  much  more  marked  in  the  right  eye,  and 
was  at  first  thought  to  have  been  unilateral.  There  was  no  history 
of  head  movements  at  any  time,  nor  of  muscular  twitchings  in  any 
other  part  of  the  body.  At  the  age  of  sixteen  months  she  had  only 
her  upper  and  lower  middle  incisor  teeth.  The  anterior  fontanelle 
was  as  large  as  a  dollar,  and  the  sutures  were  separated  some 
distance  from  the  fontanelle.  There  was  marked  bowing  of  the 
bones  of  the  forearm,  eversion  of  the  legs,  without  much  bowing  of 
the  bones,  except  a  slight  anterior  bowing  of  the  tibiae.  The  spleen 
was  palpable  a  finger's  breadth  below  the  costal  margin.  The 
child  was  very  weak,  and  required  considerable  assistance  in  order 
to  maintain  an  erect  posture.  There  were  a  few  rales  over  the 
chest.    The  physical  examination  otherwise  showed  no  changes. 

Following  this  the  child  was  absent  from  the  dispensary  for 
about  eight  months,  when  she  returned  with  an  aphthous  stomatitis. 
Five  months  latex  she  returned  sufiFering  from  prolapse  of  the 
rectum.  She  was  having  three  or  four  stools  daily,  accompanied 
by  straining.  They  contained  mucus,  and  there  had  been  a  shght 
amount  of  blood  in  some  stools.  This  developed  sometime  after 
the  prolapse  of  the  rectum.  Prior  to  this  time  the  bowels  had  been 
normal.  The  abdomen  was  very  much  distended.  There  was  no 
vomiting.  The  spleen  was  not  palpable,  the  liver  was  two  inches 
below  the  costal  margin.  There  was  no  evidence  of  prolapse  of  the 
rectum  found  on  examination. 

The  child  returned  twice  following  this,  the  last  time  on  March 
30th,  on  which  occasion  it  was  announced  that  there  was  no  longer 
any  prolapse  of  the  bowel.  A  careful  physical  examination  showed 
nothing  to  account  for  the  prolapse.  She  had  never  vomited.  She 
had  no  abdominal  signs  of  any  significance. 
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She  is  twenty-six  months  old  at  the  present  date.  Her  eye  and 
stomach  teeth  are  just  erupting.  All  of  her  teeth  are  in  poor  con- 
dition and  immaturely  developed.  One  lower  incisor  has  been  lost 
by  being  caught  in  the  thread  of  her  skirt,  indicating  that  the  attach- 
ment of  the  teeth  is  insecure.  The  examination  of  the  eye  condition 
by  Dr.  Posey  shows  that  when  at  rest  the  nystagmus  is  limited  to 
the  right  eye;  the  movements  are  lateral,  and  the  excursions  very 
short.  On  fixation,  or  when  the  eyes  are  removed  from  the  primary 
positions,  slight  nystagmic  movements  appear  in  the  left  eye  also. 
There  does  not  seem  to  be  any  limitation  in  the  movements  of  the 
eyeball  in  any  direction.  Once  or  twice  during  examination,  when 
the  attention  was  suddenly  attracted,  there  was  a  marked  vertical 
vibrating  spasm  of  the  upper  Uds.  Excitement  increased  the  nys- 
tagmic movements,  but  the  movements  were  not  increased  when 
the  head  was  held  fixed. 

The  question  of  the  etiology  of  these  phenomena  remains  unset- 
tled. Numerous  theories  have  been  advanced,  and  the  more  recent 
writers  have  been  in  some  accord  in  relation  to  this  point.  That 
the  condition  is  dependent  upon  some  functional  disturbance  of 
that  part  of  the  nervous  system  controlling  the  movements  of  the 
head  and  eyes  is  generally  conceded.  While  it  is  not  our  purpose 
to  treat  this  subject  exhaustively  it  may  be  well  to  briefly  review 
some  of  the  more  important  theories  that  have  been  suggested. 

Predisposing  Causes.  Age  is  an  essential  predisposing  factor, 
the  vast  majority  of  cases  occurring  between  the  ages  of  two  and 
twelve  months,  although  Gee  has  reported  a  case  occurring  as  early 
as  the  sixth  week,  and  Henoch  one  as  late  as  the  third  year.  The 
cases  are  pretty  evenly  divided  among  the  sexes  with  a  slight 
majority  in  favor  of  females. 

Heredity  is  supposed  to  play  some  part,  in  that  a  number  of  cases 
have  occurred  in  families  of  bad  nervous  history,  including  epilepsy. 

Rickets  is  probably  the  most  common  predisposing  factor.  In 
his  early  series  of  cases  Hadden  found  this  condition  present  in 
but  two  of  eleven.  On  the  basis  of  this  finding  he  attached  but 
little  importance  to  it.  In  his  second  series  of  nine  cases  he  found 
it  present  seven  times,  after  which  he  modified  his  views  decidedly. 
Other  authorities  differ  as  to  its  etiological  relationship,  the  majority 
considering  it  an  extremely  common  factor.  The  remarkable  fre- 
quency of  rickets,  especially  of  its  milder  forms,  would  lead  us  to 
believe  that  its  association  has  probably  been  closer  than  statistics 
would  indicate.  We  are  of  the  opinion  that  the  milder  manifesta- 
tions of  rickets,  the  head  sweating,  delayed  dentition,  and  moderate 
beading  of  the  ribs,  but  more  especially  the  muscle  and  nervous 
phenomena,  are  of  very  frequent  occurrence,  and  that,  because  we 
are  prone  to  depend  upon  the  skeletal  deformities  for  our  diagnosis, 
the  manifestations  in  the  nervous  system — irritability,  night  terrors, 
etc. — and  the  muscle  phenomena — pot-belly,  gastric  and  intestinal 
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distention,  constipation,  etc. — are  apt  to  pass  unrecognized.  In 
the  dozen  or  more  cases  seen  by  one  of  us  rickets  of  some  degree 
was  manifest  in  each. 

Exciting  Causes.  Dentition  was  thought  by  Henoch  to  be  the 
most  common,  because  the  conditions  occurred  during  the  period 
of  first  dentition,  and  because  in  some  of  his  cases  its  beginning 
was  coincident  with  the  eruption  of  some  of  the  first  set  of  teeth. 
Most  authorities  admit  that  it  may  act  as  a  contributing  cause, 
but  that  it  does  not  occupy  the  important  position  attributed  to  it 
by  Henoch  is  manifest  from  the  fact  that  many  recorded  cases  have 
occurred  at  an  age  which  would  eliminate  the  teeth  as  a  disturbing 
element. 

Gastrointestinal  irritation  has  preceded  its  occurrence  in  many 
cases,  and  it  is  generally  conceded  to  be  an  important  factor.  It 
may  act  either  reflexly  or  through  the  medium  of  toxic  products 
absorbed  from  the  intestinal  tract. 

Traumatism  was  recorded  in  a  number  of  Hadden's  cases,  and 
in  those  of  Peterson  and  Hirsch.  Peterson  thinks  it  probable  that 
concussion  is  the  determining  factor  in  most  cases — "a  concussion 
setting  up  in  the  centres  of  the  spinal  accessory,  and  at  times  in  those 
of  the  oculomotor  nerves,  an  arrhythmic  discharge." 

Our  knowledge  of  the  pathology  of  these  movements,  for  obvious 
reasons,  is  mainly  speculative.  Hughlings  Jackson  considered  the 
condition  a  variety  of  "spinal  system  chorea,  a  symptomatic  condi- 
tion akin  to  canine  chorea,"  while  Gunn  believed  it  was  in  some 
way  associated  with  epilepsy,  basing  his  view  upon  the  quite  com- 
mon occurrence  of  temporary  loss  of  consciousness  in  these  cases, 
and  the  presence  of  epilepsy  and  other  nervous  conditions  in  the 
families  in  which  they  occur.  Henoch  previously  suggested  the 
same  view,  and  Hadden,  whose  cases  were  the  basis  of  Gunn's 
suggestions,  gave  this  opinion  some  consideration. 

Henoch,  in  describing  his  cases,  suggested  that  the  concomitant 
existence  of  these  head-and-eye  movements  "seem  to  indicate  that 
the  root  nuclei  of  the  spinal  accessory  and  of  the  upper  spinal  nerves 
supplying  the  affected  muscles  of  the  throat  and  neck  stand  in  a 
very  close  relation  to  those  of  the  ocular  nerves  (occulo-motorius)," 
a  relationship  which  has  since  been  definitely  determined.  Hadden 
believed  that  "the  seizures  pointed  to  instabiUty  of  motor  centres 
above  the  nuclei  in  the  spinal  cord  and  fourth  ventricle,  therefore 
attributing  the  disorder  to  a  functional  or  other  disturbance  of  the 
cerebral  cortex.  The  child  has  acquired  certain  voluntary  or  pur- 
posive movements  of  the  head  and  eyeballs,  but  these  have  not  as 
yet  become  thoroughly  organized  and  fixed  in  the  psychomotor  areas 
of  the  brain,  hence  a  dissolution  takes  place  because  of  the  inability 
of  the  strained  cortical  centres  to  stand  the  work  to  which  they  have 
been  too  early  subjected."  This  opinion,  quoted  by  Mills,  is  one 
which  he  beheves  "throws  the  best  light  on  an  obscure  subject." 
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Aldrich,  in  his  very  able  discussion  of  this  condition,  voices  the 
same  view  as  to  the  nature  of  the  condition.  As  we  have  stated, 
while  we  are  by  no  means  certain  that  the  nature  of  these  condi- 
tions is  definitely  determined,  we  incUne  to  accept  Hadden's  expla- 
nation. 

These  three  cases  differ  to  some  extent  in  the  character  of  the 
head  and  eye  movements.  In  Case  III.  the  head  movements  are 
lacking  entirely,  the  nystagmus  is  mainly  in  the  right  eye,  and, 
according  to  the  mother's  statements,  has  existed  since  the  third 
month.  A  point  of  special  interest  in  this  case  is  the  occurrence  of 
the  vertical  movements  of  the  upper  eyelid  on  an  attempt  at  sudden 
fixation,  a  feature  which  has  been  noted  but  once  before. 

In  Case  II.  the  movements  began  at  a  very  early  period — between 
the  third  and  fourth  months — and  involved  both  the  head  and  eyes. 
They  were  equal  on  both  sides.  There  was  present  in  this  case  an 
intermittent  spasmodic  contraction  of  the  muscles  of  the  back  of 
the  neck. 

In  Case  I.  the  movements  began  at  an  unusually  late  period — 
after  the  time  that  such  movements  have  ordinarily  disappeared. 
The  head  movements  in  this  case  are  caused  mainly  by  spasmodic 
contraction  of  the  left  sternocleidomastoid  muscle,  and  the  eye 
movements  are  the  same  on  the  two  sides.  In  addition,  there  is 
some  evident  defect  of  vision  and  a  slight  ataxia,  a  somewhat 
similar  condition  having  been  noted  in  one  of  Hadden's  cases. 
This  is  the  only  case  in  which  it  was  possible  for  us  to  demonstrate 
any  limitation  in  the  excursions  of  the  extraocular  muscles. 

Strabismus  was  not  noted  in  any  of  the  cases.  There  have  been 
no  antecedent  nervous  conditions  from  which  the  head  and  eye 
movements  might  have  resulted,  and  none  of  them  have  had  any  of 
the  acute  diseases  of  childhood  except  Case  I.  The  pupils  were 
of  normal  size  and  reacted  normally  in  all  three  cases,  nor  were 
there  any  changes  in  the  fundi  other  than  the  dilatation  of  the 
retinal  veins  noted  in  Case  I.  The  eyes  in  all  three  cases  were 
moderately  hypermetropic. 

While  the  head-and-eye  movements  are  manifested  in  a  somewhat 
different  way  in  ea(!h  of  these  cases,  and  while  we  have  been  unable 
to  elicit  a  history  of  head  movements  in  one  of  them,  we  are,  never- 
theless, of  the  opinion  that  they  are  all  dependent  upon  some  form 
of  irritation  of  the  cortical  areas. 

The  extreme  rachitic  manifestations  present  in  all  the  cases 
marks  this  condition  as  the  underlying  or  predisposing  factor.  The 
exciting  cause  in  Cases  II.  and  III.  are  difficult  to  determine.  They 
both  developed  before  the  age  of  dentition,  there  is  no  history  of 
injury,  and  they  did  not  suffer  from  acute  diseases  which  might 
have  acted  reflexly  or  by  the  development  of  some  toxic  irritant, 
or  by  suddenly  producing  increased  instability  of  the  motor  centres, 
from  the  resulting  exhaustion.    The  early  age  at  which  they  became 
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manifest  and  the  striking  rachitic  condition  which  was  present 
lead  us  to  believe  that  the  toxic  products  resulting  from  the  dis- 
turbed metabolism  due  to  the  rickets  were  the  irritating  factors 
in  these  cases.  In  Case  I.,  however,  the  conditions  are  different. 
The  rachitic  manifestations  in  the  child  were  much  later,  but  very 
marked,  quite  sufficient  to  interfere  with  the  nutrition  of  the  nervous 
system. 

The  movements  began  in  this  case  about  two  weeks  after  an 
attack  of  bronchitis,  which  was  associated  with  diarrhoea,  the  latter 
condition  persisting  up  to  the  present  time.  Furthermore,  this 
child  has  been  partaking  most  intemperately  of  tea  for  many 
months,  regularly  drinking  two  cups  with  each  meal.  The  bron- 
chitis, diarrhoea,  and  tea  drinking,  therefore,  acting  in  a  markedly 
rachitic  child,  we  consider  quite  sufficient  to  have  produced  the 
phenomena  noted. 

A  point  of  interest  in  these  cases  is  the  relationship  which  exists 
between  the  movements  of  the  eyes  and  head.  In  an  article  which 
was  read  by  one  of  us  before  the  fifty-third  annual  meeting  of  the 
American  Medical  Association,  entitled  "Associated  Movements 
of  the  Head  and  Eyes,"  the  close  association  which  exists  physio- 
logically between  the  movements  of  the  head  and  eyes  was  dwelt 
upon,  and  it  was  shown  how  the  head  by  its  movements  augments 
the  range  of  the  field  of  vision  and  supplements  the  action  of  the 
extraocular  muscles  in  the  delicate  task  of  maintaining  proper 
visual  axes.  Attention  was  also  called  to  the  fact  that  in  order 
that  the  head  may  properly  perform  this  twofold  task  it  is  provided 
with  numerous  and  intricately  acting  muscles,  and  it  is  only  when 
one  considers  that  there  is  scarcely  a  position  assumed  by  either 
the  eyes  or  head  in  which  the  action  of  both  parts  does  not  enter 
that  one  realizes  how  intimate  the  relationship  between  the  extra- 
ocular and  cervical  muscles  is. 

To  facilitate  the  study,  all  associated  movements  which  exist 
between  the  head  and  the  eyes  were  divided  into  four  groups.  The 
first  group  referred  to  movements  which  are  physiologic  and  will 
require  no  further  mention  here.  The  second  group  included 
abnormal  simultaneous  but  independent  movements,  such  as  occur, 
for  example,  in  disseminated  sclerosis,  where  the  movements  which 
are  abnormal  and  often  simultaneous  and  have  the  same  patho- 
genic origin  are  not  related  in  the  sense  of  being  dependent  upon 
one  another.  The  third  group  dealt  with  compensatory  move- 
ments. To  this  class  were  relegated  cases  which  assumed  a  vica- 
rious position  of  the  head  to  compensate  for  some  imperfect  action 
of  one  or  more  of  the  extraocular  muscles,  such,  for  example,  as 
occur  after  paralysis  of  one  or  more  eye  muscles.  The  fourth  group 
referred  to  related  but  not  compensatory  movements,  and  included 
movements  of  the  head  and  eyes  which  are  abnormal  and  bear  a 
distinct  relationship  to  one  another  without  being  dependent  upon 
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one  another.  Cases  of  head-nodding  in  children,  such  as  have  been 
presented  to  the  Society  to-night,  were  included  under  this  latter 
group,  although  it  was  realized  that  there  are  a  number  of  reasons 
why  they  should  have  been  placed  under  the  third  group  and  the 
movements  of  the  head  considered  to  be  secondary  to  those  of  the 
eyes.  Thus,  it  is  a  well-established  clinical  fact  that  movements 
of  the  head,  apparently  similar  to  those  observed  in  this  class  of 
cases,  may  originate  in  children  whose  eyes  oscillate  as  a  conse- 
quence of  lowered  vision,  occasioned  by  a  disease  of  the  eyes,  and 
it  has  been  noted  not  infrequently  that  nystagmic  adult  patients 
hold  their  heads  in  a  peculiar  position  while  fixing  for  both  distant 
and  near  objects,  and  often  succeed  in  steadying  the  oscillation  of 
the  eyeballs  in  this  manner.  It  has  been  remarked,  too,  in  cases 
pf  the  affection  under  discussion,  by  both  Raudnitz  and  Caill^, 
that  if  the  eyes  are  bandaged  the  motion  of  the  head  ceases.  Raud- 
nitz noted  also,  in  common  with  other  observers,  that  the  head 
movements  were  much  influenced  by  the  deviation  of  the  visual 
axes,  that  they  ceased  when  the  eyes  were  deviated  in  certain  direc- 
tions, and  started  up  again  as  soon  as  they  were  rotated  from  this 
position.  This  writer  thought  that  the  disease  was  particularly 
apt  to  arise  in  the  d^rk  winter  months  and  to  affect  those  confined 
in  darkened  rooms,  believing  that  the  head-jerking  was  secondary 
to  the  nystagmus,  the  latter  being  occasioned  by  strain  upon  the 
eyes  consequent  upon  the  infant's  constant  attempt  to  look  toward 
the  windows.  Notwithstanding  these  observations  and  the  well- 
established  fact  of  the  possibility  of  movements  of  the  head  being 
inaugurated  by  those  of  the  eyes,  it  is  probable  that  such  is  not  the 
case  in  head-jerking,  the  movements  occurring  in  association  by 
reason  of  a  common  cause  affecting  the  centres  controlling  each 
simultaneously,  but  without  being  dependent  upon  one  another. 

While  in  most  instances  the  data  which  have  been  gathered 
regarding  the  time  of  the  occurrence  of  the  nystagmus  and  of  the 
head-jerking  are  obtained  by  questioning  the  parents,  and  are, 
therefore,  not  entirely  reliable,  still  there  is  evidence  to  show  that 
the  nystagmus  does  not  always  precede  the  head-nodding,  that  the 
head-nodding  may  even  be  observed  some  weeks  or  months 
before  the  jerking  in  the  eye  muscles  manifests  itself,  and  that, 
finally,  head-jerking  may  occur  without  the  occurrence  of  nystagmus 
during  the  entire  course  of  the  disease. 

Moreover,  in  order  that  the  movements  of  the  head  should  com- 
pensate and  neutralize  those  of  the  eyes,  they  should  be  directly 
opposite  to  one  another;  such  a  condition,  however,  has  been  found 
in  but  one  case,  the  motion  of  the  head  being  either  in  the  same 
direction  as  those  of  the  eyes,  or,  what  is  more  usual,  without  any 
connection  with  them  whatsoever.  Again,  the  movements  of  the 
eyeballs  are  usually  twice  as  rapid  as  those  of  the  head  and  have 
their  own  rhythm. 
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It  has  been  suggested  that  the  presence  of  a  strabismus  in  some 
of  these  cases  would  indicate  that  the  nystagmus,  under  such  con- 
ditions, at  least,  was  the  primary  factor,  but  while  the  strabismus 
may  indicate  a  palsy  of  one  of  the  eye  muscles  nystagmus  does  not 
follow  palsy  of  the  eye  muscles  under  other  conditions. 


A  STUDY  OF  A  CASE  OF  SPLENOMYELOGENOUS 
LEUKEMIA. 

By  Alexander  Hamilton  Peacock,  M.D., 

HOUSE  SURGEON,   MOSES  TATLOK  HOSPITAL,  8CHANTON,   PA. 

(From  the  medical  service  of  Dr.  Wainwright.) 

The  subject  of  this  study  was  previously  under  the  care  of  Dr.  J. 
Emmet  O'Brien,  of  Scranton,  and  Dr.  Thompson,  of  Carbondale, 
to  both  of  whom  we  are  indebted  for  notes  of  his  former  history. 

The  patient  stated  that  about  six  years  before  admission  to  the 
hospital  he  had  a  severe  attack  of  abdominal  pain,  with  vomiting 
and  diarrhoea.  He  said  that  this  illness  was  similar  to  his  subse- 
quent ones.  He  was  given  arsenic  at  the  time,  and  made  a  good 
recovery,  and  was  apparently  in  good  health  until  late  in  the  year 
1902,  except  for  a  time  in  1901,  when  he  was  bothered  by  a  pain  in 
the  splenic  area. 

About  October,  1902,  he  began  to  suffer  again  with  "bloating" 
and  with  alternate  constipation  and  diarrhoea.  Dr.  O'Brien  first 
saw  him  on  December  11,  1902.  He  found  the  spleen  much  en- 
larged. A  record  of  the  blood  count  was  not  kept,  but  it  is  known 
that  the  leukocytes  were  much  increased  in  number,  and  smears 
showed  the  picture  of  a  leukaemia  of  the  splenomyelogenous  type. 
Fowler's  solution  in  increasing  doses  was  prescribed.  On  January 
3d  the  patient  returned  much  improved,  and  the  splenic  tumor  was 
not  palpable.  On  January  28th  the  spleen  could  again  be  felt,  and 
the  leukocytes  were  still  numerous.  His  general  condition,  how- 
ever, seemed  to  be  improved.  He  was  last  seen  by  Dr.  O'Brien  on 
March  24,  1903. 

From  March,  1902,  until  his  admission  to  the  hospital  he  was 
seen  a  few  times  by  Dr.  Thompson,  who  was  called  chiefly  for 
gastrointestinal  trouble.  One  of  these  attacks  yielded  to  small 
doses  of  calomel  daily.  At  another  time  he  was  again  given  arsenic, 
with  benefit. 

On  the  whole,  during  this  period  his  condition  was  fairly  good, 
He  seems  to  have  been  troubled  only  by  the  attacks  of  diarrhoea, 
and  he  kept  very  steadily  at  his  active  duties  as  inside  foreman  of  a 
coal  mine  until  March  31,  1904. 
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The  patient  was  admitted  to  the  Moses  Taylor  Hospital  on 
April  14,  1904. 

Family  History.  Father  died  of  miners'  asthma^  at  the  age  of 
sixty-six  years.  Mother  well  at  sixty-eight.  Grandparents  died  of 
old  age.  Has  one  sister,  aged  forty-six  years,  and  one  brother, 
aged  forty  years.  Both  have  always  been  well.  One  brother  died 
of  violence  at  the  age  of  twenty-six  years.  He  has  been  married 
twenty-one  years.  Wife  is  well.  He  has  seven  living  children,  all 
of  whom  are  well.  Three  other  children  died  in  infancy  of  con- 
vulsions, diphtheria,  and  enteritis,  respectively. 

Personal  History.  He  is  forty-one  years  old.  Was  born  in 
Wales.  Came  to  this  country  when  two  years  old.  At  ten  he 
started  to  work  in  a  coal  breaker.  At  eleven  he  began  to  work 
inside  the  mines  as  a  driver  boy.  He  was  for  many  years  a  miner, 
and  for  the  last  fifteen  years  has  been  inside  foreman.  He  has 
worked  continuously  inside  the  mines  for  thirty  years. 

He  has  used  alcohol  and  tobacco  only  in  moderation,  and  denies 
venereal  infection.    There  is  no  history  of  malaria. 

Present  Illness.  In  addition  to  the  notes  above  he  stated  that 
while  he  did  not  give  up  work  until  two  weeks  before  admission  he 
had  been  gradually  growing  weaker  for  the  past  seven  months. 
His  only  complaints  have  been  a  feeling  of  tightness  in  the  epigas- 
trium, "swelling of  the  stomach,  which  made  him  short  of  breath," 
and  frequent  attacks  of  vomiting  and  diarrhoea.  About  a  week 
ago  he  began  to  have  severe  occipital  and  frontal  headaches.  For 
four  months  his  feet  have  been  slightly  swollen,  and  for  several 
months  he  has  had  a  dry  cough. 

Physical  Examination.  An  emaciated  man  of  small  stature, 
looking  ten  to  fifteen  years  older  than  his  correct  age.  There  is  a 
marked  general  pallor  of  the  skin  and  mucous  membranes,  with  a 
slight  yellow-lemon  hue.  There  are  no  hemorrhagic  areas  visible. 
The  throat  looks  normal  except  the  tonsils,  which  are  a  little  red- 
dened and  swollen.  There  is  no  stomatitis.  The  muscles  are 
small  and  flabby,  and  there  is  very  Httle  adipose  tissue.  Pulse, 
100;  temperature,  99°;  respirations,  24. 

Thorax.  This  is  rounded  and  thickened  anteroposteriorly.  Its 
lower  portion  is  bulged  forward,  forming  a  well-marked  Harrison's 
groove  on  both  sides.  Lungs  normal.  The  heart  is  either  enlarged 
or  displaced  upward.  The  dulness  from  the  upper  border  extends 
to  the  second  interspace;  the  right  border  to  the  right  edge  of  the 
sternum.  The  apex  beat  is  felt  in  the  fourth  space  one  inch  to  the 
left  of  the  midclavicular  line.  The  first  sound  at  the  apex  is  weak; 
the  second  aortic  is  slightly  exaggerated. 

*  This  is  a  term  which  is  very  loosely  used  in  the  coal  regions  and  covers  almost  anything 
in  the  way  of  chronic  bronchitis,  emphysema,  myocarditis,  chronic  nephritis,  phthisis,  or 
even  the  general  failure  of  old  age. 
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The  arteries  are  prominent  and  tortuous  and  markedly  thick- 
ened. The  pulse  is  full  and  firm.  Tension  is  not  raised  (132  mm. 
in  radial  by  Riva-Rocci). 

Abdomen.  The  left  costal  margin  is  bulged  forward  more  than 
the  right,  and  there  is  a  visible  tumor  in  the  left  hypochondrium. 
On  palpation  this  tumor  is  evidently  the  spleen.  The  spleen  is 
stony,  hard,  and  smooth;  the  edges  are  sharp  and  well  defined,  but 
no  notches  can  be  felt.  At  this  time  the  mass  is  not  painful  or 
tender.  The  upper  border  of  splenic  dulness  is  at  the  sixth  space 
in  the  anterior  axillary  line.  The  right  edge  is  felt  one  inch  from 
the  median  line,  and  the  lower  margin  is  on  a  level  with  the  antero- 
superior  spines.  The  liver  is  also  considerably  enlarged.  The 
dulness  of  the  upper  border  begins  at  the  fourth  rib  in  the  mid- 
axillary  line.  The  lower  border  can  be  felt  about  one  inch  above 
the  level  of  the  umbilicus.  It  is  not  especially  hard  or  sharp.  There 
are  no  prominent  veins  over  the  abdomen. 

The  eye-grounds  are  somewhat  pale,  and  the  vessels  look  a  little 
soft  and  flabby.     There  are  no  retinal  hemorrhages. 

The  urine  is  pale,  sUghtly  turbid;  specific  gravity  1017;  a  small 
amount  of  albumin  is  present,  and  also  a  few  granular  casts.  There 
is  no  sugar. 

A  blood  examination  the  dav  after  admission  shows  haemoglobin, 
58  per  cent.;  red  cells,  2,500,000;  white  cells,  692,000. 

Differential  Count  of  500  Leukocytes. 

Large  and  small  mononuclears 8.0  per  cent. 

Transitional  cells 2.0 

Polynuclear  eoslnophiles 4.0 

Polynuclear  neutrophiles 37.5 

Myelocytes,  eoslnophiles 3.5 

Myelocytes,  neutrophiles 45.0 

In  this  count  there  were  found  several  nucleated  red  cells,  several 
mast  cells,  but  no  megaloblasts. 

History  after  Admission.  Second  day:  Severe  attack  of  epis- 
taxis.     Ceased  spontaneously.     SHght  diarrha?a.     Sleeps  badly. 

Third  day:    Diarrha'a  relieved  by  opium  and  bismuth. 

Sixth  day:  Diarrhrea  very  troublesome  again.  Put  on  increasing 
(loses  of  Fowler's  solution. 

Ninth  day:    Diarrhoea  persists  in  spite  of  medication. 

Thirteenth  day:  Haemoglobin,  56  per  cent.;  red  cells,  2,100,000; 
white  cells,  620,000. 

Fourteenth  day:  Pain  in  abdomen  during  urination.  No  hsema- 
turia.  Has  been  voiding  thirty-six  to  forty-six  ounces  daily.  During 
next  three  days  a  marked  diminution  of  urine.  Returned  to  usual 
quantity  under  citrate  of  lithium. 

Twenty-second  day:  Fowler's  solution  discontinued  as  patient 
begins  to  show  physiological  effects.  Marked  coryza.  Haemoglobin, 
54  percent. ;  red  cells,  3,010,000;  white  cells,  208,000.    The  spleen  is 
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considerably  diminished  in  size.  It  is  three  inches  below  costal 
border,  and  seems  softer.    Liver  also  diminished  in  size. 

Twenty-fourth  day:  Fowler's  solution  recommenced.  Another 
attack  of  epistaxis. 

Twenty-eighth  day :  Has  had  sore  throat  for  several  days.  Throat 
congested,  but  no  hemorrhagic  areas.  Now  has  severe  pain  in  left 
ear,  and  slight  deafness.  No  tenderness  over  mastoid.  Arsenic 
again  has  to  be  stopped. 

Thirty-first  day :  Still  sleeps  badly.  Weight,  103  pounds.  Spleen 
still  smaller.  Lower  border  only  one  inch  below  ribs.  T^iver  also 
smaller.  Apex  beat  of  heart  is  now  in  fifth  space.  Drum  mem- 
brane has  ruptured,  and  there  is  a  profuse  bloody  discharge  from 
the  left  ear.  Haemoglobin,  60  per  cent.;  red  cells,  2,971,000;  white 
cells,  44,300. 

Thirty-third  day:  Left  ear  drum  punctured  by  Dr.  Murray. 
This  was  followed  for  six  days  by  such  profuse  bleeding  that  canal 
had  to  be  tamponed.  Puncture  relieved  pain,  but  deafness  is 
steadily  increasing.     An  organic  iron  preparation  given. 

Thirty-seventh  day:  Fowler's  solution,  gtt.  xv,  t.  i.  d.,  again 
begun. 

Fortieth  day:  Has  been  constipated.  Weight,  103 ^>  pounds. 
Specific  gravity  of  blood,  1041  ;  hemoglobin,  62  per  cent.;  red 
cells,  3,430,000;  white  cells,  22,000. 

Forty-fifth  day:  Weight,  105|  pounds.  Spleen  and  Hver  still 
felt  about  one  inch  below  ribs. 

Fifty-second  day:  Weight,  109^^  pounds.  Fowler's  solution 
increased  1  gtt.  daily. 

Fifty-ninth  day:  Haemoglobin,  50  per  cent.;  red  cells,  2,260,000; 
white  cells,  54,000.  Deafness  increasing  in  both  ears.  Has  been 
up  about  ward,  but  now  returned  to  bed  on  account  of  weakness. 
Spleen  a  little  larger.  Is  two  inches  below  ribs,  and  hver  three 
inches.    Weight,  110  pounds. 

Sixty-fourth  day:  Has  been  eating  very  little,  and  yesterday 
and  to-day  has  vomited  frequently.  First  elevation  of  tempera- 
ture since  admission.  Highest  is  102°  at  8  p.m.  Next  day  102.4° 
in  evening.     Evening  temperature  continued  like  this  until  death. 

Sixty-fifth  day:  (xeneral  abdominal  pain  for  first  time.  No 
tenderness. 

Sixty-eighth  day:  Diarrhoea  again  troublesome.  Fowler's 
reduced  to  gtt.  xviii,  t.  i.  d. 

Seventieth  day:  a;-ray  over  spleen  for  eight  minutes;  five  amperes; 
distance,  nine  inches.     Diarrhoea  checked  with  opium. 

Seventy-second  day:  a;-ray  over  spleen  for  twelve  minutes;  six 
amperes;  distance  six  inches. 

Seventy-third  day:  Fowler's  solution  reduced  to  gtt.  x,  t.  i.  d. 
Strychnine,  gr.  4^^^,  every  four  hours.  a:-ray  to  spleen  for  nine 
minutes;  five  amperes;  distance  seven  inches. 
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Differential  Count  of  500  Leukocytes. 

Large  and  small  mononuclears 9.0  per  cent. 

Transitional  cells 5.0       " 

Polynuclear  eosinophiles 0.5       " 

Polynuclear  neutrophiles 22  0       " 

Myelocytes,  eosinophiles 0  5" 

Myelocytes,  neutrophiles 63.0       " 

During  this  count  one  megalobla.st,  seven  normoblasts,  and  a 
few  poikilocytes  were  found.  Myelocytes  are  not  uniform  in  size, 
many  being  much  smaller  than  at  the  first  count.  Many  of  their 
nuclei  stain  faintly  and  show  signs  of  degeneration.  A  few  mast- 
cells  present. 

Seventy-fourth  day:  Eyelids  reddened  and  complains  of  photo- 
phobia. Deafness  is  now  complete.  Complains  of  severe  pains 
over  liver  and  spleen,  and  attributes  this  to  the  ar-ray.  Patient  says 
he  can  "feel  the  x-ray  working"  during  treatment.  a;-ray  discon- 
tinued on  account  of  patient's  weakness,  which  is  progressing  rapidly. 

Haemoglobin,  32  per  cent.;  red  cells,  1,920,000;  white  cells, 
7000  (!).     (Count  verified). 

Seventy-fifth  day:  Very  restless;  complains  of  severe  abdominal 
pain.  Respirations  very  labored.  Dulness,  harsh  breathing,  and 
moist  rales  over  both  lungs  behind.  Coma  about  noon,  and  death 
at  6.30  P.M. 

Autopsy  Fifteen  Hours  after  Death.  Rigor  mortis  shght;  post- 
mortem lividity  in  dependent  parts.  Emaciation  marked.  Abdo- 
men prominent. 

Left  Lung.  Pleural  cavity  dry.  A  few  slight  adhesions  at  base. 
Deposits  of  coal-dust  on  parietal  pleura.  Lung  weighs  twenty- 
seven  ounces.  Crepitant  all  over  except  at  base,  where  there  is 
considerable  hypostatic  congestion.  There  is  a  marked  general 
anthracosis.     No  tubercular  scars. 

Right  Lung.  Pleural  cavity  dry.  There  are  a  few  slight  adhe- 
sions at  both  apex  and  base.  Anthracotic  deposits  on  parietal 
pleura.  Lung  weighs  thirty-one  ounces.  Pleura  at  apex  is  slightly 
contracted,  but  there  are  no  definite  signs  of  tuberculosis  in  the 
lung  substance.  Hypostatic  congestion  at  base,  but  less  marked 
than  on  left  side.     Same  condition  of  anthracosis. 

The  bronchial  glands  and  the  glands  around  the  lower  part  of 
the  trachea  are  markedly  anthracotic. 

Heart.  Pericardium  is  normal.  Contains  about  one  ounce  of 
clear  fluid.  Heart  weighs  ten  ounces.  Muscle  tissue  pale.  A 
small  chicken-fat  clot  in  left  ventricle.  Aortic  and  mitral  valves 
are  normal.  No  atheroma  of  arch  of  aorta.  Papillary  muscle  pale. 
No  zebra  stripes.  Ventricular  wall  of  normal  thickness.  Chicken- 
fat  clot  in  left  ventricle.     Pulmonic  and  tricuspid  valves  normal. 

Spleen.  Very  dense  adhesions  to  diaphragmatic  peritoneum  and 
to  intestines.    Weight,  52  ounces.    Longest  diameter,  21  cm.    The 
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cut  surface  is  very  firm,  dark-red  connective  tissue,  trabeculse  stand 
out  prominently;  the  Malpighian  bodies  are  not  distinct.  There  is 
an  old  infarct  at  the  upper  pole,  two  inches  in  diameter  -on  the 
surface;  it  is  evidently  undergoing  fatty  changes.  The  splenic  pulp 
surrounding  this  infarct  is  markedly  hemorrhagic.  There  are  also 
numerous  hemorrhagic  spots  in  other  portions  of  the  spleen.  In 
the  lower  part  of  the  organ  there  are  two  other  smaller  infarcts. 

Liver.  Weight,  77  ounces.  Color  pale  and  waxy-looking.  There 
is  slight  retraction  of  the  cut  edges  of  the  capsule.  Moderate  degree 
of  chronic  congestion. 

The  general  peritoneum  is  normal.  Foramen  of  Winslow  patent. 
The  gall-bladder,  urinary  bladder,  and  pancreas  are  normal. 
There  are  several  anthracotic  glands  around  the  head  of  the  pan- 
creas. There  are  no  anthracotic  glands  in  the  lesser  omentum. 
The  mesenteric  and  retroperitoneal  glands  are  not  enlarged. 

Alimentary  Canal.  There  is  marked  chronic  congestion  of  the 
mucous  coat  of  the  stomach,  with  considerable  post-mortem  diges- 
tion. There  is  also  a  marked  congestion  of  the  upper  half  of  the 
small  intestine.  Large  intestine  is  normal.  Appendix  normal, 
directed  down  and  in  toward  pelvis.  No  trace  of  Meckel's  diver- 
ticulum.    No  intestinal  parasites. 

Kidneys.  Both  similar.  Weight,  5  ounces  each.  Capsule  strips 
easily.  Cut  surface  is  rather  pale.  Cortex  of  normal  thickness, 
and  markings  fairly  distinct. 

Prostate  of  normal  size. 

The  bone-marrow  of  the  ribs  is  dark  red  and  does  not  present 
other  unusual  features.  The  marrow  of  the  humerus  is  deep  red, 
firm,  and  stands  out  prominently  from  the  broken  ends. 

Microscopic  Examination.  (Tissues  fixed  in  formalin  and 
alcohol.) 

Liver.  There  is  some  slight  increase  in  the  connective  tissue. 
The  liver  parenchyma  cells  are  fairly  normal.  They  do  not  show 
fatty  degeneration.  The  frequently  described  deposits  of  white 
blood  cells  are  numerous.  They  are  most  prominent  around  the 
central  veins  and  seem  to  consist  principally  of  mononuclear  cells 
and  myelocytes.  The  central  veins  are  generally  empty,  but  many 
of  the  smaller  arterioles  seem  to  be  plugged  with  leukocytes. 
There  are  a  few  small  areas  of  extravasated  blood  among  the  liver 
cells  in  which  the  leukocytes  are  numerous.  The  capillaries  of 
the  liver  are  not  dilated. 

Lungs.  These  show  the  usual  changes  from  anthracosis  which 
are  common  in  those  who  have  worked  a  long  time  in  coal  mines. 
There  is  a  considerable  deposit  of  coal-dust  in  the  walls  of  the  air 
vesicles,  in  the  connective-tissue  septa,  under  the  pleura,  and 
around  the  bronchi  and  bloodvessels.  There  is  some  thickening 
of  the  walls  of  the  air  vesicles,  and  there  is  an  increase  of  connec- 
tive tissue  around  the  larger  deposits  of  dust.     There  is  but  little 
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swelling  and  desquamation  of  epithelial  cells,  as  is  sometimes  seen 
in  those  who  have  worked  in  the  mines  up  to  a  few  days  of  their 
death.  There  is  no  sign  of  a  tubercular  inflammation,  'l^he  alveolar 
capillaries  are  not  distended.  At  the  bases  of  the  lungs  there  is  the 
ordinary  picture  of  hypostatic  congestion.  In  some  places  where 
there  is  an  increase  of  connective  tissue  due  to  the  anthracosis  there 
are  large  deposits  of  leukocytes. 

Heart  Muscle.  This  shows  quite  a  marked  degree  of  fibrous 
myocarditis.  The  muscle  cells  are  separated  in  many  places  by 
large  patches  of  fine,  poorly  staining  fibrillar  connective  tissue, 
with  a  few  spindle-shaped  nuclei.  There  are  no  deposits  of  white 
cells  in  the  sections  examined. 

Pancreas.     Normal. 

Kidneys.  These  are  but  little  changed.  No  special  increase  in 
the  connective  tissue.  The  glomeruU  are  normal.  There  is  some 
swelling  and  cloudiness  of  the  cells  of  the  secreting  tubules.  No 
deposits  of  leukocytes  are  seen. 

Alimentary  Canal.  Sections  from  the  portions  of  the  stomach 
saved  show  but  little  mucous  membrane.  The  subserous  and 
muscular  coats  are  normal.  Sections  from  the  small  intestine  are 
normal. 

Lymph  Glands.  The  only  glands  preserved  for  cutting  were 
those  around  the  trachea.  In  these  the  deposit  of  coal-dust  is  so 
great  that  the  fine  structure  is  entirely  obscured. 

Spleen.  (Stains  by  eosin  and  Delafield's  hajmatoxylin,  picro-acid 
fuchsin,  carmine,  borax,  eosin,  and  methylene  blue.)  Sections 
from  the  infarct  show  no  splenic  tissue,  but  only  dense  fibrous  con- 
nective tissue,  with  a  few  poorly  formed  bloodvessels.  Surround- 
ing the  infarct  in  the  splenic  tissue  there  is  a  diffuse  infiltration  of 
old,  much  degenerated,  blood.  Throughout  the  splenic  tissue 
proper  the  most  marked  change  is  an  enormous  increase  in  the 
normal  connective  tissue.  This  is  represented  both  by  an  increase 
in  size  of  the  trabecidae  and  by  an  increase  in  the  intercellular  retic- 
ulum. The  Malpighian  bodies  are  nowhere  well  formed  and  promi- 
nent. Throughout  the  splenic  pulp  there  is  a  considerable  infiltra- 
tion of  blood  cells,  which  are  in  some  places  much  degenerated;  in 
others  they  are  comparatively  fresh.  In  the  pulp  the  predominating 
cell  is,  of  course,  the  small  round  lymphoid  cell.  In  the  blood  cells 
extravasated  in  the  splenic  pulp  there  are  a  larger  number  of  normo- 
blasts and  also  more  megaloblasts  apparently  than  were  seen  in  the 
smears  during  life.  There  are  also  many  cells  resembling  the 
myelocytes,  but  considerably  changed  by  the  hardening  process.  A 
few  of  these  latter  show  distinct  my  to  tic  figures.  This  was  not  noted 
in  the  blood  during  life.  In  a  prolonged  examination  of  the  sections 
one  polynuclear  eosinophile  leukocyte  was  seen.  As  usual  in 
miners,  there  are  many  fine  coal-dust  particles  scattered  diffusely 
throughout  the  intercellular  spaces  of  the  spleen. 
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Bone^marrow.  Smears  from  the  ribs  and  humerus  taken  at  the 
autopsy  and  stained  by  the  blood  methods  show  the  same  elements 
as  the  circulating  blood,  except  that  the  normoblasts  and  megalo- 
blasts  are  much  more  numerous.  There  are  a  few  eosinophiles. 
Pieces  of  the  ribs  and  humerus  were  decalcified  in  5  per  cent,  nitric 
acid,  hardened  in  alcohol,  and  stained  by  the  same  methods  as  the 
spleen.  These  sections  show  more  marked  changes  from  the  normal 
than  any  other  tissue  examined.  There  are  no  fat  or  large  "marrow" 
cells,  and  the  whole  appearance  closely  resembles  that  of  well- 
formed  granulation  tissue.  There  is  a  fine  connective-tissue  retic- 
ulum, in  the  meshes  of  which  there  are  cells  which  vary  much  in 
morphology  and  staining  properties.  Most  of  these  cells  are  round 
and  somewhat  larger  than  a  red  cell.  Their  protoplasm  is  homo- 
geneous, and  takes  the  eosin  faintly.  They  have  a  quite  small, 
round,  homogeneous  nucleus.  There  is  another,  less  frequent  type 
of  cell,  which  is  larger,  oval,  granular,  stains  deeply  with  eosin,  and 
has  a  large  granular  oval  nucleus.  There  are  a  few  very  large  cells 
resembling  myelocytes,  but  it  is  difficult  to  trace  much  resemblance 
between  the  cells  previously  found  in  the  circulating  blood  and 
those  in  the  marrow  sections  after  treatment  by  nitric  acid  and 
alcohol. 

The  Blood  Picture.  There  is  little  to  note  in  the  red  cells.  They 
stain  well;  there  is  no  polychromatophilia.  Poikylocytes  and  normo- 
blasts were  noted,  especially  toward  the  last  of  the  disease,  and 
were  not  very  numerous  at  any  time.  Megaloblasts  were  also 
present  in  small  numbers.  These  were  about  three  times  the  size 
of  an  ordinary  red  cell,  and,  while  the  nucleus  was  sometimes 
irregular,  none  showed  definite  mitosis. 

The  myelocytes  which  predominated  were  quite  characteristic 
in  type.  As  the  total  iximber  of  leukocytes  diminished  the  morph- 
ology of  these  cells  also  changed.  Many  were  much  reduced  in 
size,  the  nuclei  stained  faintly,  and  the  granules  became  less  promi- 
nent. The  eosinophile  myelocytes  were  also  characteristic.  These 
gradually  fell  in  number  from  3.5  per  cent,  to  0.5  per  cent,  of  all 
leukocytes.  And  in  the  last  slide  examined  none  were  found.  The 
polynuclear  eosinophile  leukocytes,  which  at  first  showed  a  relative 
increase,  also  diminished,  and  finally  disappeared  as  the  disease 
progressed  to  its  termination. 

The  accompanying  chart  graphically  shows  the  course  of  the 
blood  changes  as  determined  by  weekly  counts. 

Among  the  points  of  interest  in  this  case  are: 

1.  The  fact  that  the  man  performed  the  active  duties  of  an  inside 
mine  foreman  for  certainly  two  and  probably  six  years  after  his 
disease  began,  and  that  he  continued  work  up  to  ten  weeks  before 
the  fatal  termination. 

2.  The  high  leukocyte  count  of  692,000.  We  have  not  made  an 
exhaustive  search  of  the  literature  on  this  point,  but  among  some 


peacock:  splenomyelogenous  leukemia. 


893 


forty  recent  cases  in  easily  available  journals  there  was  not  given 
a  higher  count  in  chronic  cases.  An  acute  case  of  Hamman^  and 
another  quoted  by  him  gave  958,000  and  790,000,  respectively. 
While  in  exceptional  cases  the  white  may  equal  or  exceed  the  red 
cells,  our  proportion  of  1  :  3.6  is  much  above  the  average.  }    \ 

3.  The  disappearance,  of  the  previously  increased  eosinophiles. 
This  fact,  taken  with  Simon's  case  noted  below,  would  tend  to  show 
that  an  increase  in  the  number  of  eosinophiles  is  not  so  important 
a  feature  of  this  disease  as  has  l)een  considered. 

4.  An  interesting  symptom  in  this  case  was  the  deafness,  which 
began  in  the  fourth  week  of  his  stay  in  the  hospital,  and  finally 
became  complete.  Deafness,  while  mentioned  as  a  symptom  in 
text-books — e.  g..   Osier — is  not  spoken  of  in  any  case  we  have 
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reviewed,  except  that  of  Mott.^  INIott  attributed  its  presence  in  his 
case  to  hemorrhage  into  the  middle  ear.  That  this  is  the  true  cause 
is  well  demonstrated  in  our  case,  as  a  hemorrhage  actually  did 
occur  and  spontaneously  perforated  the  membrane.  Bleeding  was 
profuse  for  several  days. 

5.  The  great  prominence  of  intestinal  symptoms  throughout  the 
disease,  suggesting  autointoxication  from  the  intestinal  tract  as  a 
possible  cause. 

The  most  interesting  questions  arising  in  the  study  of  leukaemia 
are  connected  with  its  etiology  and  with  the  relation  of  the  different 
forms  to  each  other. 

During  the  last  few  years  the  infectious  theory  of  its  origin  seems 
to  be  rapidly  gaining  ground.  The  acute  leukaemias  certainly  seem 
to  be  infectious  in  origin,  and  the  frequency  of  pharyngeal  and 
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tonsillar  inflammation  as  a  mode  of  onset  cannot  be  ignored.  The 
acute  form  of  the  disease,  aside  from  its  origin,  frequently  shows  a 
decidedly  septic  type.  Fussell,  Jopson,  and  Taylor^  noted  this  in 
thirty-one  out  of  fifty-six  acute  cases  which  they  collected. 

Vehsemeyer  placed  leukaemias  among  autointoxications  from  the 
intestinal  tract.  As  noted  above,  our  own  case  suggests  this,  as 
diarrhoea  was  a  prominent  symptom  throughout,  especially  at  each 
exacerbation  of  the  disease.  During  one  of  these,  while  under  Dr. 
Thompson's  care,  he  improved  under  small  doses  of  calomel  con- 
tinued daily.  Some  of  the  exacerbations  seem  to  have  been  relieved 
simply  by  a  selected  diet. 

Simon's*  case  had  recurring  attacks  of  dysentery  for  twelve  years 
before  the  apparent  onset  of  the  leukaemia.  Diarrhoea  was  also  a 
marked .  symptom  in  the  previous  history  of  Jewett's^  case  and  of 
Miller's^  case. 

The  much-quoted  case  of  Obrastow,  in  which  an  attendant  on  a 
case  of  leukaemia  also  developed  the  disease  in  a  few  w^eeks,  and  one 
of  Jewett's  cases,  in  which  a  brother  and  sister  seem  to  have  had 
leukaemia,  also  point  to  an  infectious  disease.  These  cases  in  them- 
selves are  not,  of  course,  conclusive. 

Chmelar^  fairly  sums  up  the  present  status  of  the  question  when 
he  says  of  leukaemia:  "It  has  no  specific  cause,  but  arises  under 
the  influence  of  various  acute  and  chronic  infectious  diseases,  which 
alter  and  lead  to  excessive  proliferation  of  the  lymphoid  elements." 
It  does  not  seem  that  there  is  any  connection  between  leukaemia 
and  coal-mining,  as  this  is  the  only  case  in  a  miner  found  in  the 
last  five  years  in  the  board  of  health  records  of  Scranton,  which 
has  the  largest  coal-mining  population  in  the  United  States. 

The  trend  of  opinion  on  the  other  point  of  the  disease  most  under 
discussion — i.  e.,  the  relation  between  the  different  clinical  forms 
of  leukaemia — seems  to  be  toward  the  view  that  there  is  no  specific 
difference  between  lymphatic  and  myelogenous  leukaemia,  but  that 
they  both  are  closely  allied  forms  of  fundamentally  the  same  patho- 
logical condition.  It  would  seem  that  the  former  sharp  differentia- 
tion from  the  blood  picture  alone  is  httle  more  than  symptomato- 
logical.  Indeed,  if  the  haematologists  are  to  make  the  classifications 
they  will  have  to  assume  another  form  to  include  Simon's  case  of  the 
myelogenous  type  without  eosinophile  cells.  It  would,  perhaps,  be 
as  logical  to  consider  tuberculous  peritonitis  with  serous  diffusion 
a  specifically  different  morbid  entity  from  the  same  disease  with 
fibrin  and  adhesions. 

The  evidence  as  to  fundamental  unity  of  the  two  forms  has  now 
become  a  fairly  logical  chain,  and  is  well  summed  up  by  Reed.^ 
There  seems  little  doubt  now  but  that  the  acute  and  chronic  forms 
are  different  only  in  the  clinical  course.  While  the  acute  type  is 
generally  the  lymphatic,  the  myelogenous  form  does  occur,  as 
shown  by  the  cases  of  Hirschfield  and  Cabot. 
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The  first  step  in  the  evidence  of  the  real  identity  of  the  two  forms 
came  in  1870  from  Neuman.  He  showed  that  in  each  form  the 
changes  in  the  bone-marrow  are  marked.  Reed's  case,  among 
others,  seems,  as  she  says,  "to  prove  conclusively  that  we  have 
here  a  lymphocytosis  arising  from  proliferation  of  cells  in  the  bone- 
marrow,  and  death  occurring  before  any  other  organs  showed 
involvement." 

The  establishment,  too,  of  a  mixed  form  of  the  disease  further 
tends  to  show  the  close  fundamental  relation  between  the  forms  of 
leuktemia,  and  it  seems  that  we  will  ultimately  have  to  accept 
Reed's  conclusion  that  "there  are  three  forms  of  leukaemia,  all  due 
to  myelogenous  changes,  and  that  they  should  be  known  as  myelo- 
cytic, lymphoid,  and  mixed  varieties,  if  we  wish  to  make  the  blood 
picture  the  basis  for  clinical  divisions." 

The  treatment  of  the  disease  is  also  an  interesting  feature.  The 
value  of  arsenic,  while  real,  is  seldom  more  than  temporary, 
though  Simon  and  Campbell*  report  one  case  in  which  for  a  year 
the  splenic  tumor  has  been  absent  and  the  number  of  leukocytes 
normal.  The  authors  believe  that  this  is  the  only  case  on  record 
showing  this  long-continued .  improvement.  In  our  own  case,  as 
stated  above,  the  disease  was  apparently  held  in  check  for  probably 
six  years  by  courses  of  arsenic. 

The  x-ray  treatment  is  very  promising,  but  its  permanence  can- 
not at  this  date  be  said  to  be  proven.  Heinke's^"  experimental  work 
seems  to  show  that  the  rays  have  a  definite  selective  action,  causing 
changes  of  a  retrograde  character  in  the  spleen  and  lymphatic 
glands.  From  our  present  idea  of  the  disease,  however,  this  would 
apparently  be  attacking  only  a  secondary  result.  Its  curative  action 
on  the  bone-marrow  has  yet  to  be  demonstrated. 

In  our  own  case  nothing  can  be  inferred  from  the  marked  fall  in 
leukocytes  shortly  after  commencing  the  use  of  the  rays,  as  the 
change  may  have  been  an  ante-mortem  one. 
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ON  TWO  CASES  OF  WEIL'S  DISEASE  [COMPLICATED  BY 

THE  TEMPORARY  APPEARANCE  OF  SMALL 

TUMORS  IN  THE  LIVER. 

By  Max  Einhorn,  M.D., 

PROFESSOR   OF  MEDICINE  AT  THE   POST-GRADUATE   MEDICAL  SCHOOL,    NEW  YORK. 

Small  palpable  tumors  of  the  liver  are  found  in  malignant  neo- 
plasms, and  more  rarely  as  a  result  of  gummatous  changes  of  this 
organ.  The  first  end  fatally,  the  latter  may  be  cured  by  long-con- 
tinued antisyphilitic  treatment;  without  these  measures  the  latter 
are  also  permanent. 

A  temporary  occurrence  of  tumors  in  the  liver,  which  disappear 
again  in  the  course  of  a  few  days,  has  not  been  mentioned  in  litera- 
ture as  far  as  I  know.  I  have,  however,  observed  two  such  cases, 
and  believe  that  it  would  be  of  interest  to  describe  them  here  some- 
what minutely  and  to  add  some  remarks. 

Case  I  {December  1,  1903).  — August  R.,  aged  sixty-seven  years, 
has  been  suffering  for  many  years  from  his  stomach  and  bowels. 
His  appetite  used  to  be  fickle,  and  he  was  occasionally  troubled 
with  diarrhoea.  During  the  last  two  or  three  years  the  patient  was 
much  better;  he  could  eat  better,  felt  stronger,  and  had  a  regular 
action  of  the  bowels.  The  present  trouble  began  three  or  four  days 
ago.  The  patient  felt  weak,  his  appetite  disappeared,  the  bowels 
were  constipated,  and  severe  headache  was  present. 

Status  Pra'sens.  Pulse,  110;  temperature,  101°  in  the  mouth. 
In  the  thorax  below  and  behind  there  are  a  few  dry  and  moist  rales. 
The  hepatic  dulness  begins  in  the  right  mammillary  line  at  the  lower 
margin  of  the  fifth  rib,  and  extends  one  to  two  fingers'  breadth  below 
the  costal  margin.  By  means  of  palpation  two  protuberances  of 
walnut  size  are  distinguished  in  the  right  lobe  of  the  liver;  the  liver 
and  these  tumors  feel  harder  than  normal.  The  left  lobe  of  the 
liver  is  also  swollen  and  sensitive,  but  does  not  exhibit  any  tumors. 
The  spleen  is  enlarged. 

The  urine,  of  a  specific  gravity  of  1023,  shows  the  presence  of 
albumin  and  casts. 

Patient  received  15  grains  of  calomel  and  was  placed  upon  a 
strictly  liquid  diet. 

December  2d.  Temperature  fluctuates  between  103°  and  104°. 
Urine  contains  some  bile  pigment  and  a  great  deal  of  albumin,  no 
sugar;  the  diazo  reaction  is  positive;  Widal  negative. 

The  patient  complains  of  headache,  cough,  and  weakness.  The 
nervous  system  is  perfectly  free.  The  skin  and  sclerse  are  jaun- 
diced, otherwise  the  condition  is  the  same.  Patient  is  given  liquor 
ammon.  anis.,  and  heroin. 
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Since  December  5th  the  temperature  curve  ran  lower,  and  on 
the  8th  returned  to  normal.  The  liver  now  shows  no  tumors, 
and  is  less  swollen;  the  urine  is  free  from  bile  and  albumin.  The 
cough  disappeared  and  patient  began  to  feel  better  and  stronger. 
About  fourteen  days  later  the  patient  was  perfectly  well. 

Case  II.  (April  26,  1903). — Frederick  S.,  aged  about  fifty  years, 
was  taken  sick  three  days  ago  with  vomiting  and  diarrhoea,  loss  of 
strength,  insomnia,  and  fever.  There  was  absolute  anorexia  and 
constant  nausea,  with  frequent  vomiting. 

When  I  examined  the  patient  I  found  a  pulse  of  100,  temperature 
102°.  His  face  was  flushed,  tongue  strongly  coated;  speech  indis- 
tinct and  stuttering;  slight  tremor  in  the  hands.  Color  of  skin  and 
sclera?  is  sHghtly  icteric.  The  abdomen  is  somewhat  distended, 
the  epigastric  region  markedly  sensitive  to  pressure.  The  hepatic 
dulness  begins  in  the  right  mammillary  line  at  the  upper  margin 
of  the  sixth  rib  and  extends  two  to  three  fingers'  breadth  below  the 
costal  margin.  The  consistency  of  the  liver  is  harder  than  normal. 
On  the  convex  surface  of  the  right  lobe  there  are  three  hard 
tumors  of  the  size  of  a  walnut,  which  can  be  easily  palpated  and 
are  sensitive  to  pressure. 

The  splenic  dulness  is  considerably  enlarged,  but  the  organ  can- 
not be  palpated.  The  urine  is  strongly  concentrated,  contains 
much  sugar,  albumin,  and  casts;  diazo  reaction  is  strong,  and  traces 
of  bile  are  present.  The  patient  complains  of  severe  abdominal 
pains,  vomiting,  bad  taste  in  the  mouth,  and  insomnia,  as  well  as 
of  a  harassing  dry  cough.  He  was  given  sodium  bicarbonate  and 
codein;  liquid  diet,  veronal. 

April  21th,.  Patient  has  slept,  with  interruptions;  complains  of 
a  severe  diarrhoea;  says  the  stools  smell  very  fetid.  His  condition 
is  about  the  same  as  on  April  26th.  AVidal  reaction  and  malarial 
Plasmodia  are  not  found.     He  is  ordered  codein  and  tannigen. 

30</?.  Fever  is  still  present,  but  shows  larger  remissions.  Gen- 
eral condition  is  somewhat  better.  Objectively  we  still  have  the 
same  symptoms  of  spleen  and  liver  swelling;  the  urine  contains 
albumin  and  sugar,  but  no  bile.  The  diarrhoea  has  disappeared, 
vomiting  and  nausea  no  longer  exist,  and  the  patient  can  take 
nourishment  better;  he  has  a  clear  mind  and  speaks  naturally. 

May  2d.  Temperature  reaches  only  to  100.4°,  pulse  being  76; 
the  nodes  on  the  surface  of  the  liver  are  less  prominent  and  not  so 
easily  palpated;  the  liver  is  less  swollen  and  less  sensitive  to  pressure. 
Spleen  is  also  smaller,  the  urine  contains  no  sugar,  shows  no  diazo 
reaction,  but  still  traces  of  albumin. 

^th.  Temperature  is  normal;  the  liver  projects  only  a  finger's 
width  over  the  margin  of  the  ribs;  the  nodes  cannot  be  palpated. 
The  color  of  the  skin  is  clearer,  the  splenic  enlargement  has  dis- 
appeared, and  the  patient  feels  better  in  general,  but  is  still  quite 
weak.    The  urine  is  free  from  sugar  and  albumin.     He  began  to 
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be  up  and  about  now  daily  and  to  take  more  food.  In  the  course 
of  five  to  six  weeks  the  patient  was  completely  well. 

Epicritic  Remarks.  Both  cases  show  a  marked  resemblance 
in  their  main  features.  In  both  the  disease  began,  after  a  short 
prodromal  stage,  with  fever,  severe  gastric  disturbances,  and  gen- 
eral weakness.  During  the  period  of  fever  which  lasted  about  a 
week,  a  marked  enlargement  of  spleen  was  found  as  well  as  of  the 
liver.  Albumin  was  present  in  the  urine,  as  well  as  a  diazo  reaction, 
and  a  trace  of  bile  pigment  in  both,  whereas  sugar  was  found  only 
in  one  case.  Both  had  bronchitis.  Cerebral  symptoms,  insomnia, 
severe  headache,  and  disturbances  of  speech  (some  stuttering)  were 
present  in  one  case  but  not  in  the  other.  Widal's  test  was  negative 
in  both  cases,  and  plasmodia- were  not  found  in  the  blood.  After 
about  a  week's  illness  convalescence  takes  place.  The  fever  and 
the  albumin  in  the  urine  disappear;  the  gastric  disturbances  abate, 
and  the  swelling  of  the  spleen  and  liver  decreases,  so  that  in  the 
course  of  a  few  days  these  organs  appear  perfectly  normal.  There 
remains  a  condition  of  weakness  which,  however,  disappears  in 
the  course  of  a  few  weeks,  and  the  patients  are  then  perfectly  well. 
What  is  most  remarkable  in  these  cases  is  the  fact  that  during  the 
height  of  the  disease  small  hard  tumors  appear  on  the  hepatic 
surface  which  again  entirely  disappear  with  the  abatement  of  the 
fever. 

The  clinical  picture  of  these  cases  corresponds  in  the  main  to 
the  symptom-complex  described  by  Weil,^  differing,  however,  from 
it  by  the  transient  formation  of  nodes  of  walnut  size  on  the  surface 
of  the  liver.  With  regard  to  the  origin  of  the  latter  we  may  assume 
that  this  process  in  the  liver  is  analogous  to  that  of  the  acute  neph- 
ritis existing  in  these  cases  (as  evidenced  by  the  albumin  and  casts 
in  the  urine).  In  other  words,  we  probably  have  to  deal  here  with 
an  acute  hepatitis  with  particularly  prominent,  severely  affected, 
circumscribed  foci.  These  nodes  may  be  caused  by  an  accumula- 
tion of  exudative  products,  which  again  disappear  with  the  sub- 
sidence of  the  inflammation. 

Hepatitis  resulting  in  a  cure  is  often  encountered.  Budd^  pub- 
lished some  observations  on  this  point  which  were  later  confirmed 
by  Frerichs.^  In  Budd's  book  I  find  the  following:  "There  are 
probably  various  morbid  states  of  the  secreting  substance  of  the 
liver  in  which,  as  in  erysipelas  of  the  face  and  in  the  affections  of 
the  joints  in  rheumatic  fever,  the  fluids  poured  out  during  the 
inflammatory  process  become  again  absorbed,  leaving  no  perma- 
nent traces  or  only  such  traces  as  cannot  be  well  distinguished. 
In  such  cases  the  nature  of  the  morbid  process  can  be  judged  of  by 

'  A.  Weil.   Ueber  eine  eigeiithiimliche  mit  Miltztumor,  Icterus  und  Nephritis  einhergehende 
acute  Infectionskrankheit.,  Deutsches  Arch.  f.  kiln.  Med.,  1886,  Bd.  xxxix.  p.  209. 
*  George  Budd.    Diseases  of  the  Liver,  1857,  p.  167. 
3  Frerichs.    Krankheiten  der  Leber,  vol.  i. 
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the  symptoms  only,  unless  the  patient  happened  to  die  during  the 
acute  state  of  the  malady  and  while  its  effects  are  still  present." 

Further  on  he  says:  "I  have  met  with  several  instances  in  which 
enlargement  of  the  liver  has  come  on,  and  more  than  one  in  which 
jaundice  has  come  on,  soon  after  the  disappearance  of  the  rash 
and  scarlatina;  but  I  have  never  had  an  opportunity  of  inspecting 
the  liver  in  a  case  of  this  kind.  It  is  most  probable  that  the  disease 
of  the  liver  is  analogous  to  the  disease  of  the  kidney  which  so  often 
occurs  in  scarlatina  after  the  disappearance  of  the  rash,  and  that 
the  enlargement  of  the  liver  results  from  rapid  development  and 
shedding  of  the  secreting  cells  caused  by  the  elimination  of  some 
noxious  matter  through  the  gland." 

The  occurrence  of  palpable  tumors  (of  about  the  size  of  a  walnut) 
of  the  liver,  which  again  disappear  with  the  inflammation,  is,  how- 
ever, not  mentioned  either  by  Budd  or  by  Frerichs.  Nevertheless, 
I  believe  that  we  have  to  deal  here  with  a  similar  process. 

The  fact  that  distinctly  palpable  tumors  of  the  liver  may  occur, 
existing  only  a  few  days  in  order  to  disappear  again,  must  be  of 
interest  in  a  high  degree,  the  more  so  as  they  cannot  be  differen- 
tiated by  palpation  from  malignant  or  gummatous  tumors.  If, 
therefore,  we  meet  such  tumors  in  a  patient  suffering  from  fever, 
it  is  best  to  wait  with  the  diagnosis  of  cancer  or  gumma  of  the  Uver 
until  further  observation  permits  a  definite  diagnosis. 
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VOLUMETRIC  DETERMINATION  OF  THE  PURIN  BODIES 
(URIC  ACID  AND  THE  PURIN  BASES)  IN  URINE.^ 

By  J.  RuDiscH,  M.D., 

AND 

K.  Kleeberg,  M.D., 

OF    NEW    YORK. 

The  object  of  this  paper  is  to  describe  an  exact  and  clinical 
method  of  determining  the  uric  acid  and  the  purin  bases  in  the 
urine.  A  great  many  methods  have  been  devised  for  this  purpose, 
the  simpler  ones  being,  as  a  rule,  inaccurate,  and  the  more  exact 
ones  of  a  complex  nature  requiring  a  great  deal  of  time  and  a  degree 
of  technical  skill  not  possessed  by  the  average  practitioner  of  medi- 
cine. 

All  the  more  exact  methods  are  founded  upon  the  property  of 
uric  acid  and  the  purin  bases  of  forming  definite  compounds  with 
silver  in  an  ammoniacal  solution  of  the  latter  in  the  presence  of 

1  Read  before  the  New  York  County  Medical  Society.  March  28, 1904. 
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neutral  salts  of  the  alkaline  and  alkaline  earth  group,  preferably 
chloride  of  magnesium,  chloride  of  lithium,  or  chloride  of  ammo- 
nium. Under  the  above  conditions  uric  acid  combines  with  silver 
in  the  proportion  of  one  molecule  of  the  former  and  one  atom  of 
the  latter;  the  purin  bases  in  the  proportion  of  two  molecules  of 
xanthin  to  one  of  silver.  The  compound  of  silver  urate  formed 
under  the  above  conditions  is,  as  we  shall  show  later,  insoluble  in 
both  weak  and  strong  ammonia  up  to  1 :  200,000  parts.  The  com- 
pounds of  silver  and  purin  bases  are  soluble  in  strong  ammonia, 
insoluble  in  weak  ammonia. 

In  the  standard  method  of  Ludwig-Salkowski  the  procedure  is 
as  follows:  A  known  quantity  of  urine  is  precipitated  by  a  solution 
of  silver  in  an  ammoniacal  magnesium  mixture;  the  precipitate 
after  being  carefully  washed  out  is  decomposed  by  sodium  sulphide, 
which  separates  the  silver  from  the  uric  acid  and  purin  bases  as  an 
insoluble  sulphide  of  silver  and  dissolves  the  purin  bodies.  This 
solution  is  treated  with  weak  hydrochloric  acid,  thus  separating  the 
uric  acid,  which  crystallizes  out  after  twenty-four  hours,  leaving 
the  purin  bases  in  solution.    The  uric  acid  is  then  weighed. 

For  the  determination  of  the  purin  bases  the  solution  that  has 
been  filtered  off  from  the  uric  acid  is  treated  with  an  ammoniacal 
solution  of  silver,  which  precipitates  the  purin  bases  as  purin 
silver.  After  washing  out  this  precipitate  the  silver  is  determined 
either  by  the  method  of  Vohlhard  or  by  ignition  and  weighing  the 
residue,  and  thus  the  amount  of  the  purin  bases  is  determined. 

We  have  omitted  to  describe  all  the  necessary  precautions  in  this 
analysis,  but  one  can  well  imagine  what  a  tedious  and  long  process 
it  is,  and,  as  will  be  shown  later  by  our  experiments,  some  grave 
errors  are  scarcely  to  be  avoided. 

Another  method  of  analysis,  in  view  of  the  facts  already  men- 
tioned (that  the  compounds  of  the  purin  bodies  with  silver  are 
definite),  is  to  determine  the  silver  in  the  precipitate.  This  method 
— Haycraft's — is  a  fairly  good  one,  but,  as  Huppert  says,  requires 
a  great  deal  of  skill  and  precision. 

Instead  of  determining  the  silver  in  the  precipitate  the  attempt 
has  been  made  by  Deniges  and  Czapek  to  proceed,  as  above  men- 
tioned, with  a  known  amount  of  silver  and  to  determine  the  excess 
of  silver  in  an  aliquot  part  of  the  filtrate.  Deniges  used  potassium 
cyanide  and  Czapek  used  potassium  sulphide.  In  both  methods, 
and  especially  the  latter,  the  solution  used  for  titration  is  unstable 
and  the  titre  requires  to  be  verified  very  often.  In  addition,  in  the 
methods  of  Haycraft,  Deniges,  and  Czapek,  the  total  amount  of 
purin  bodies  is  determined.  For  the  determination  of  uric  acid 
these  methods  are  not  applicable. 

Our  method  is  also  founded  upon  the  titration  of  the  excess  of 
silver  added.  It  differs  from  that  of  Deniges  and  Czapek  in  the 
following  respects:    For  titration  we  use  a  solution  of  potassium 


I 
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iodide,  the  titre  of  which  is  unchangeable;  and,  secondly,  having  by 
experiments  found  that  silver  urate  in  strong  ammonia  solutions  is 
insoluble,  and  that  the  silver  compounds  which  the  purin  bases 
form  in  the  same  menstruum  are  soluble,  we  are  enabled  to  deter- 
mine both  these  bodies  by  the  same  procedure. 

Requirements. 

N 

(1)  Ag  solution. 

50 

'  r«    KI  solution. 

oO 

(3)  A  nitrous-sulphuric  acid  mixture. 

(4)  Starch  solution. 

(5)  NHiOH.        Sp.  gr.  0.90. 

N 
1  c.c.  ^    Ag  solution  =  0.00336  gr.  uric  acid  =  0.00152  gr.  purin  base,  calculated  as  xanthin. 
50 


N 
The  pA  Ag  solution  is  prepared  by  dissolving  3.3932  grms.  AgNO 
ou 


previously  heated    to  120°  C.  for   ten  minutes    in  water,  adding 

75  c.c.  NH.OH  (sp.  gr.  0.90)  and  10  grms.  NH.Cl  and  diluting  to 

1  L.    Crystals  of  pure  AgNOj  can  be  obtained  in  the  market. 

N 
The  ^  KI  solution  is  prepared  by  dissolving  3.3200  grms.  KI 

previously  heated  to  180°  C.  in  water  and  diluting  to  1  L.     KI  free 

from  iodate,  chlorides,  and  sulphate  can  be  readily  obtained. 

The    nitrous-sulphuric    acid    mixture   is   prepared    by   adding 

25  c.c.  concentrated    HjSO^  to  75  c.c.  of    HjO  and  then  adding 

1  c.c  fuming  nitric  acid. 

N  .  ... 

The  yjz  solutions  are  stable,  the  titre  remammg  constant  after 

several  months,  provided  the  ordinary  precautions  in  preserving 

silver  solutions  are  observed. 

Method.     To  Determine  Uric  Acid.    To  110  c.c.  of  urine  add 

N 
55  c.c.  ^  Ag  solution  and  dilute  with  NH^OH  (sp.  gr.  0.90)  to 

220  c.c.  All  these  measurements  can  be  conveniently  made  in 
flasks  of  the  Giles  pattern.  Mix  and  filter  through  a  dry  folded 
filter,  either  at  once  or  after  standing  a  few  minutes.  Two  por- 
tions of  100  c.c,  each  of  which  corresponds  to  50  c.c.  of  urine,  are 
collected. 

In  the  mean  time  a  half-dozen  small  test-tubes  (about  8  cm.  long 
and  1  cm.  in  diameter)  are  filled  for  about  1  .cm.  with  a  mixture  of, 
roughly,  two  parts  of  the  nitrous-sulphuric  acid  and  one  part  starch 
solution. 

N 
To  one  of  the  above  portions  of  100  c.c,  ^tj  KI  is  rapidly  added, 

and  after  each  addition  of  2  c.c.  a  small  portion,  not  exceeding 
0.5  c.c,  is  removed  by  means  of  a  pipette,  which  also  answers  as  a 
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stirring  rod,  and  carefully  introduced  down  the  side  of  one  of  the 
test-tubes  in  such  a  manner  that  two  absolutely  distinct  layers  are 
formed.  The  end  reaction  manifests  itself  sharply  by  the  forma- 
tion of  a  blue  ring  (iodide  of  starch)  at  the  point  of  juncture.  Having 
now  found  the  end  point  approximately  with  the  first  100  c.c,  the 
exact  end  point  is  determined  with  the  second  100  c.c. — e.  g.,  say  that 
more  than  10  c.c.  and  less  than  12  c.c.  are  required  with  the  first 

N 
100  c.c.    The  second  100  c.c.  are  then  taken,  and  10  c.c.  ^^  KI  run 

oU 

into  the  solution  at  once;  then  a  few  drops  at  a  time  are  carefully 

added,  until  the  exact  end  point  is  reached.    With  a  little  practice 

the  exact  end  point  can  be  obtained  without  having  removed  more 

than  1  c.c.  from  the  solution  being  tested.     The  entire  analysis 

need  not  require  more  than  from  twenty  to  twenty-five  minutes. 

To  Determine  the  Purin  Bases.     Exactly  the  same  process  is 

carried  out  except  that  instead  of  adding  strong  NH^OH  we  dilute 

N 
with  water — i.  e.,  take  110  c.c.  of  urme,  add  55  c.c.  -p^  Agand  dilute 

50 

with  water  to  220  c.c.  and  proceed  as  before.    The  number  of  c.c. 

N 
of  ^  Ag  used  equals  the  total  purin  bodies,  and,  subtracting  the 

N  .       .  .       .  .      . 

number  of  c.c.  of  ^  Ag  required  in  the  uric  acid  determination,  the 

difference  equals  the  purin  bases.    For  example: 


Determination  of  Uric  Acid. 

N 
'50 


N 
110  C.C.  urine  taken  ;  55  c.c.  .^  Ag  added  ;  55  c.c.  NH4OH  0.90 added  ;  220  c.c.  final  dilution. 


N 
100  c.c  filtrate  ^=  60  c.c.  urine  =  15.9  c.c.  .„  KI  less  0.3  c.c.  correction  ; 

50 

25.0  f^  Ag  added  —  15.6  =  9.4  f^  Ag  used. 
50  50 

9.4  X  0.00336  =  0.0316  grm.  uric  acid  in  50  c.c.  urine,  from  which  the  amount  In  twenty- 
four  hours  is  calculated. 

Determination  of  Purin  Bases. 

N 
110  c.c.  urine  taken  ;  55  c.c.  .^^  Ag  added  ;  55  c.c.  water  added  ;  220  c.c.  final  dilution. 

N 
100  c.c.  filtrate  =  50  c.c.  urine  =  14.2  c.c.  ^-  KI  less  0.3  c.c.  correction  =  13.9  c.c. 

50 

N  N 

This  100  c.c.  contained  25  ^   Ag  added  ;  11.1        A g  used  less  9.4  uric  acid  Ag  =  1.7  purin 

bases  Ag. 

0.00152  X  1-7  =  0.0026  grm.  xanthiu  in  50  c.c.  urine,  from  which  the  amount  in  twenty-four 
hours  is  calculated. 

Precautions  Necessary,  1.  It  is  necessary  in  making  the 
test  for  iodine  that  the  solutions  should  be  absolutely  cold,  and  it  is 
preferable  to  place  the  test-tubes  in  ice-water. 

2.  The  end  reaction  can  be  best  observed  most  accurately  in 
daylight. 

3.  Many  urines,  if  added  to  the  nitrous-sulphuric  acid  mixture 
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and  tested  by  the  contact  method  will  develop  a  reddish-colored 
|K  ring  at  the  point  of  contact.  This  color  is  due  to  the  action  of  the 
IIV  acid  on  the  coloring  matter  of  urine,  and  must  not  be  confounded 
with  the  distinctly  blue  ring  produced  when  iodine  is  present.  The 
reddish  ring  becomes  apparent  only  when  working  with  the  weak 
ammoniacal  solution,  for  in  the  strong  ammoniacal  solution  the  Agl 
precipitates  more  rapidly,  is  of  a  white  color  and  not  yellowish,  and 
consequently  sets  off  the  blue  ring  by  contrast.  If  doubt  exists  as 
to  the  nature  of  the  ring  it  is  only  necessary  to  gently  shake  the  test- 
tube  without  causing  the  liquids  to  mix  completely;  under  these 
conditions  the  reddish  ring  becomes  entirely  dissipated,  whereas 
the  blue  iodine  ring  becomes  more  distinct. 

4.  If  the- relationship  of  the  standard  solutions  is  determined 
under  the  same  conditions  as  those  under  which  the  analyses  with 

N 
urme  are  carried  out,  it  will  be  found  that  0.3  c.c.  more  of  the  ^^  KI 

50 

will  be  required  to  develop  the  end  reaction  than  the  number  of  c.c. 

N 
of  ^  Ag  used.    This  is  owing  to  the  fact  that  there  is  a  limit  to  the 

delicacy  of  the  test  for  iodine,  and  that  it  is  necessary  to  add  0.2  c.c. 

N 

fq  KI  to  100  c.c.  H2O  in  order  that  0.5  c.c.  of  this  dilution  should 

give  the  reaction  for  I.  When  we  remember  that  this  0.5  c.c.  con- 
tains only  0.00332  mgr.  of  KI  the  extreme  delicacy  of  the  end  reac- 
tion as  performed  by  the  contact  method  is  appreciated. 

Rogovin'  has  recently  shown  that  the  HNOj+HjSO^  test  is  the 
'most  delicate  test  for  I.  We  came  to  this  same  conclusion  indepen- 
dently, but  found  that  by  the  contact  method  we  could  increase  the 

delicacy  of  the  reaction  to  a  marked  degree.    The  ^  Ag  and  ^  KI 

^should  therefore  be  standardized,  using  approximately  the  same 
dilution  (100  c.c.)  as  in  the  analysis  of  urine,  and  the  necessary 
correction  obtained,  which  will  be  0.3  to  0.4  c.c.  if  the  solutions 
have  been  accurately  prepared. 

In  order  to  prove  the  accuracy  of  our  method  in  determining  both 
uric  acid  and  the  total  purin  bodies,  the  following  points  were 
established  experimentally : 

1.  That  the  Ag  compound  formed  with  uric  acid  under  the  con- 
ditions stated  is  insoluble  both  in  dilute  and  in  strong  NH^OH 
solutions. 

2.  That  the  Ag  compound  formed  with  the  purin  bases  under 
the  conditions  stated  is  insoluble  in  weak  ammoniacal  solution  and 
soluble  in  strong  NH^OH. 

3.  That  known  amounts  of  uric  acid,  when  added  either  to  water 
alone  or  to  urine,  can  be  accurately  determined.    This  was  shown 

1  Berliner  klin.  Wochenschr.,  1903,  S.  863, 
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to  be  the  case  under  varying  conditions  and  with  uric  acid  from 
various  sources. 

4.  That  the  uric  acid  determinations  agree  with  determina- 
tions made  by  the  Ludwig-Salkowski  method. 

5.  That  the  determinations  of  the  total  purin  bodies  agrees  with 
the  results  obtained  by  Arnstein's  modification  of  Camerer's  method, 

6.  That  Ag  can  be  determined  with  great  accuracy  by  means  of 
KI  in  an  ammoniacal  solution. 

We  shall  in  a  separate  paper  publish  a  comparison  of  the  accu- 
racy of  this  means  of  determining  silver  as  compared  with  other 
volumetric  methods. 

Experimental  Part.  (1)  With  Uric  Acid.  The  uric  acid 
which  was  used  was  obtained  from  three  sources:  two  were  com- 
mercial products  and  one  was  obtained  from  urine.  The  purity 
of  one  of  the  commercial  products  (A)  was  established  by  nitro- 
gen (Kjehldal)  determinations,  as  follows: 

Per  cent. 


-  Found.    Calculated. 

0.0814  gr.  yielded  0.0269  gr.  N 33.06 1 

0.0952  gr.  yielded  0.0316  gr.  N 33.20  J 


'}  33.33 


The  second  commercial  product  (B)  was  purified  by  recrystal- 
lization  and  the  uric  acid  from  urine  (C)  was  purified  by  washing 
with  alcohol  and  repeatedly  recrystallizing  till  an  almost  colorless 
product  was  eventually  obtained. 

Solubility  of  the  Precipitate  which  Uric  Acid  Forms  with  an 
Ammoniacal  Solution  of  Silver  Containing  Ammonium  Chloride. 
0.100  gr.  of  uric  acid  (A)  was  dissolved  in  10  c.c.  of  a  cold  sat- 
urated solution  of  LiCOg  and  diluted  to  100  c.c.  This  solution  is 
designated  "D."  The  solubility  was  determined  both  in  water 
and  in  urine.  A  urine  free  from  all  purin  bodies  was  prepared  by 
precipitating  these  bodies  by  means  of  Salkowski's  ammoniacal 
silver  solution  and  then  adding  only  enough  NH^OH  to  dissolve 
the  AgCl  formed.    In  each  case  the  final  dilution  was  50  c.c,  and 

N 
this  contained  2  c.c.  of  the  ^^  Ag  solution. 


Solubi 

lUij  in  Water. 

Solution  "  D  "  added  . 

1.00  c.c. 

0.5  c.c. 

0.25  c.c. 

Uric  acid      .... 

1.00  mg. 

0.5  mg. 

0.25  mg. 

Corresponding  to  1  part  in 

50,000 

100,000 

200,000 

Result   .       .     •. 

Marked  pre 

Slight  precipitate. 

Very  slight  precipitate. 

cipitate. 

readily  noticeable  on 
standing  eighteen  hours. 

Containing  25  per  cent.  NH4OH. 

Sp.  gr.  0.90. 

Solution  "D"  added  . 

-    1.00  c.c. 

0.5  c.c. 

0.3  CO.                     \^ 

Uric  acid      .... 

1.00  mg. 

0.5  mg. 

0.3  mg,                       i 

Corresponding  to  1  part  in 

50,000 

100,000 

167,000 

Result  .... 

Slight  pre- 

Very slight  precipitate 

Turbidity  which  settles 

cipitate. 

which  collects  after 

as  a  precipitate  after 

eighteen  hours. 

eighteen  hours. 
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Solubility  in  a  Pxir in-free  Urine. 


Solution  "  D  "  added  . 

1.0  c.c. 

0  5  c.c. 

0.25  c.c. 

Uric  acid  in  . 

1.0  mg. 

0.5  mg. 

0.25  mg. 

Corresponding  to  1  part  in 

50,000 

100,000 

200,000 

Result 

Marked  pre- 
cipitate. 

Precipitate. 

Slight  precipitate. 

Containing  25 

i  per  cent.  NH4OH. 

Sp.  gr.  0.90. 

Solution  "A"  added    . 

1.0  c.c. 

0.5  c.c. 

0.25  c.c. 

Uric  acid  in  . 

1.0  mg. 

0.5  mg. 

0.25  mg. 

Corresponding  to  1  part  in 

50,000 

100,000 

200,000 

Result 

Precipitate. 

Slight  precipitate. 

Turbidity  which  settles 

as  a  precipitate  in 

eighteen  hours. 

The  results  show  that  in  urine,  whether  in  a  weak  or  strong  ammo- 
niacal  solution,  the  silver  urate  precipitate  is  less  soluble  than  1 
part  in  200,000;  or,  in  other  words,  so  slight  as  to  be  negligible. 
The  same  is  practically  true  of  aqueous  solutions. 

Solubility  of  the  Silver  Precipitate  Formed  by  the  Purin  Bases  in 
NHJJH  in  the  Presence  of  Urine.  The  purin  bases  were  sepa- 
rated from  1000  c.c.  of  urine  according  to  the  method  of  Salkow- 
ski.^  The  acid  solution  (E)  containing  these  bases,  which  prob- 
ably also  contained  a  trace  of  uric  acid,  was  diluted  to  100  c.c. 

A  urine  from  which  all  the  purin  bodies  had  been  removed  was 
used  in  making  the  following  tests: 

Twenty  c.c.  of  solution  E  containing  the  purin  bases  were   added 

N 
to  200  c.c.  of  the  purin-free  urine  (F).    A  small  quantity  of  ^  Ag 

solution  was  then  added  and  a  voluminous  precipitate  obtained. 
The  same  experiment  was  repeated,  except  that  enough  NH^OH 
of  specific  gravity  0.90  was  added  to  form  25  per  cent,  of  the  final 
dilution.  Under  these  conditions  instead  of  a  voluminous  precipi- 
tate being  formed,  only  a  slight  turbidity  was  produced,  thus  proving 
that  the  purin  bases  are  practically  entirely  held  in  solution  in  an 
NH^OH  solution  of  this  strength,  and  are  perhaps  entirely  soluble, 
since  the  turbidity  obtained  was  in  all  probability  caused  by  the 
trace  of  uric  acid  which  the  solution  used  contained. 

In  the  presence  of  solutions  containing  less  than  25  per  cent. 
NH^OH,  the  purin  bases  are  progressively  less  soluble.  The 
same  results  have  been  obtained  in  control  experiments.  More- 
over, it  is  a  fact  that  although  the  precipitate  of  the  Ag  compound 
can  readily  be  prevented  if  sufficient  NH^OH  be  present,  it  is 
much  more  difficult  to  dissolve  this  precipitate  if  once  formed  in  a 
weak  NH^OH  solution,  even  though  strong  NH^OH  is  then  added 
in  large  excess. 

Determination  of  Uric  Acid  in  Aqueous  Solutions.  In  the 
following  experiments  the  commercial  uric  acids  "A"  and  "B"  and 

1  Pfluger's  Archiv,  1898,  Bd.  Ixix.  p.  280. 
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the  uric  acid  from  urine  "C"  were  used  as  indicated.    As  a  rule, 

the  uric  acid  was  dissolved  in  15  to  20  c.c,  of  a  saturated  solution 

of  LiCOg  in  the  cold.     In  a  few  instances  Na2C03  was  used,  in 

which  cases  the  solution  was  slightly  warmed. 

N  .        . 

Fifty-five  c.c.  ^  Ag  were  invariably  added.    In  some  cases  which 

are  indicated  the  precipitation  was  made  in  the  presence  of  55  c.c. 
NH^OH,  specific  gravity  0.90.  The  final  dilution  was  always  220 
c.c,  and  the  determinations  were  made  in  two  portions  of  100  c.c. 
each. 


Number  of 
experiment. 

Source  of 

uric  acid 

used. 

Total  uric 
acid  dis- 
solved. 

Solvent 
used. 

N 

^    Ag  required 

for  100  c.c. 

Uric  acid 
found. 

Uric  acid 
added. 

1       .       .       .       .           A 

0.1133  gr. 

LiCOa 

15.3  c.c. 

0.0514  gr. 

0.0515  gr. 

2 

A 

0.1110    " 

" 

14.8    " 

0.0497    " 

0.0605    " 

3 

A 

0.1007    " 

" 

14.1    " 

0.0474    " 

0.0458    " 

4 

A 

0.1248    '• 

" 

17  3    " 

0.0581    " 

0.0567    " 

5 

A 

0.1003    " 

" 

13  7     " 

0.0460    " 

0.0456    " 

6 

A 

0.1200     " 

" 

•       16.6     " 

0  0556    '■ 

0.0545    " 

7 

B 

0.0517     " 

Na«C0« 

7.1     " 

0.0238    " 

0.0235    " 

8 

B 

0.1057    " 

LiCOs 

14.1     " 

0.0474     " 

0.0480    " 

9 

B 

0.1255    " 

" 

16.8    " 

0.0564     " 

0.0570    " 

10 

C 

0.0908     " 

Na^iCOa 

12.0     " 

0.0403     " 

0.0412    " 

11 

B 

0.1098    " 

LiCOa 

14.6     " 

0.0491     " 

0.0499    " 

12 

B 

0.1015    " 

•' 

13.4    " 

0.0450    " 

0.0461     " 

In  No.  11  and  No.  12  precipitation  was  made  in  the  presence  of 
25  per  cent.  NH^OH,  specific  gravity  0.90. 

The  uric  acid  "A,"  as  previously  indicated,  was  not  a  recrystal- 
lized  product,  which  probably  accounts  for  the  slight  plus  error 
found  in  several  instances. 

Determination  of  Uric  Acid  Dissolved  in  a  Urine  from 

WHICH  THE  Purin  Bodies  had  been  Previously  Removed.    The 

purin  bodies  were  removed  from  a  urine  by  adding  Salkowski's 

Ag  solution  in  excess  and  sufficient  NH^OH  to  dissolve  all  AgCl. 

After  filtering  the  urine  was  acidified  with  HNOg,  allowed  to  stand, 

and  the  AgCl  filtered  off.    In  order  to  confirm  the  fact  that  the  urine 

now  contained  neither  purin  bodies  nor  silver,  a  definite  quantity 

N  .  .     .  .  N 

of  ^TT  Ag  solution  was  added,  and  this  titrated  with  the  i^  KI  under 
50     ®  •  50 

the  exact  conditions  in  which  the  following  analyses  with  definite 

quantities  of  uric  acid  were  made,  with  the  result  that  the  correct 

agreement  in  the  titre  was  found. 

The  uric  acid  "A"  was  invariably  dissolved  in  10  to  20  c.c.  of  a 

N 
saturated  solution  of  LiCOg  in  the  cold;  55  c.c.  ^  Ag  solution  were 

then  added,  followed  by  about  90  c.c.  of  the  purin-free  urine  and 
55  c.c.  NH^OH,  specific  gravity  0.90.  The  solution  was  diluted 
finally  to  exactly  220  c.c.  with  the  same  urine.  The  solution  thus 
contained  25  per  cent,  of  strong  NH^OH.    As  usual,  two  portions 


Uric  ncid 

Uric  acid 

fotind  in 

added  in 

100  c  c. 

100  cc. 

0.0494 

0.0498 

0.0456 

0.04'i7 

0.0471 

0.0468 

0.0581 

0.05<<6 

0. 0376 

0. 0375 

0.0457  . 

0.0464 

0. 0265 

0. 0270 
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of  100  cc.  each  were  filtered  off  and  the  determinations  made  with 
these  two  solutions. 

Total  uric  acid    N  ,  .     , 

-  Afif  reouireu 
Number  of  experiment.  dissolved.        .w 

1 0.1095  14.7 

2 0.1006  1.3.5 

3 0.1030  14.0 

4 0.1290  17.3 

5 0.0824  11.2 

6 0.1021  13.6 

7 0.0:.93  7.9 

No.  7  was  a  uric  acid  from  nriue. 

Comparison  of  the  New  Method  with  the  Iatdwig-Sal- 
KOWSKi  Method.  The  Ludwig-Salkowski  method  has  by  com- 
mon consent  been  accepted  as  the  standard  method  for  determin- 
ing uric  acid  in  urine.  The  method,  however,  is  far  from  being  an 
ideal  one  aside  from  the  time  factor.  T^eaving  out  of  account  en- 
tirely minor  errors  for  which  corrections  can  be  made,  or  which 
with  care  may  partially  be  avoided,  there  are,  in  addition,  certain 
gross  errors  which  can  materially  affect  the  results  obtained. 

Geelmuyden^  has  shown  in  a  series  of  fourteen  determinations 
that  invariably  a  lower  result  is  obtained  by  making  nitrogen  deter- 
minations on  the  uric  acid  as  eventually  separated  in  the  course  of 
the  method  than  by  weighing  the  precipitate.  The  differences  in 
the  two  procedures  amounted  to  as  much  as  22.4  per  cent,  in  one 
case,  and  the  average  difference  found  was  9.3  per  cent.  It  is  true 
that  Geelmuyden  weighed  the  uric  acid  in  the  objectionable  paper 
filter  and  did  not  remove  the  sulphur  from  the  precipitate,  yet  these 
points  alone  do  not  account  for  the  marked  discrepancy  found. 

Again,  the  Ludwig-Salkowski  method  depends  upon  a  weak  HCl 
solution  to  finally  separate  the  uric  acid  from  the  purin  bases.^ 
It  is,  however,  a  fact'  that  both  xanthin  and  guanin  are  soluble 
with  diflSculty  even  in  strong  HCl,  consequently  in  a  urine  which 
contains  these  substances  in  comparatively  large  amounts  the  uric 
acid  thus  separated  will  be  contaminated  by  them  and  the  result 
vitiated  to  this  extent. 

In  the  following  analyses  the  Ludwig-Salkowski  method  was 
followed  as  described  in  Huppert's  work.  One  modification  was 
made  in  regard  to  the  final  weighing  of  the  uric  acid. 

It  was  our  experience  that  instead  of  it  being  the  exception  that 
AgjS  should  separate  with  the  uric  acid,  this  was  rather  the  rule; 
moreover,  the  amount  was  quite  appreciable.  Thus,  in  two  cases 
in  which  the  amount  was  determined,  we  found  7.9  mg.  and  ILl 
mg.    To  remove  this  Ag2S  by  means  of  alkali  hydrate,  as  has  been 

>  Zeitsch.  f.  Analyt.  Chem.,  1892,  31,  160. 

*  Salkowski's  Pract.,  S.  251. 

"  Huppert  in  Neubauer  und  Vogel  Analyse  des  Havno,  1898,  pp.  338,  344,  350. 

VOL.   128,   NO.  5.— NOVKMBBB,  1904.  59 
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proposed,  would  introduce  as  great  an  error  by  the  decomposition 
of  the  uric  acid  as  the  one  it  was  intended  to  correct.  P^or  this  reason, 
acting  upon  tlie  advice  of  Dr.  E.  E.  Smith,  we  collected  the  uric 
acid  in  a  Oooch  crucible,  and  after  drying  to  constant  weight  ignited 
and  calculated  the  uric  acid  by  the  loss  in  weight.  Although  by  this 
means  we  do  not  entirely  eliminate  the  error  due  to  contamination 
by  Ag^S,  since  the  sul})hide  is  converted  into  oxide,  still  the  error 
is  reduced  to  a  mininnun. 

In  the  following  analyses  it  will  be  seen  that  in  most  cases  the 
agreement  between  the  Ludwig-Salkowski  method  and  the  new 
method  is  close,  but  that  in  some  cases  considerably  more  uric  acid 
is  found  by  the  I^udwig-Salkowski  method.  This,  we  believe,  is 
due  to  the  fact,  as  pointed  out  above,  that  in  the  Ludwig- 
Salkowski  methoil  the  uric  acid  can  easily  become  contamin- 
ated by  some  of  the  more  insoluble  purin  bases,  should  these  be 
present. 

In  each  case  100  c.c.  were  used  in  carrying  out  the  Ludwig- 
Salkowski  method.  The  new  method  was  followed  as  previously 
described. 

Uric  acid  by  Uric  acid  by 

Analysis  number.  new  method      Ludwig-Salkowslii      Description  of  urine  used, 

in  100  c.c.        method  in  100  c.c. 

1 0.0598  gr.  {oiSei-i}  Normal. 

2       .       .       .       .       .    0.0437    "  0.0436  Normal  of  pregnancy. 

3 0.0504    "  0.0506  Normal  of  pregnancy. 

4 0.0961    "  ■|()!o992|  Ijeuksemic. 

5 0.1015    "  |o!o994(  Leuksemic. 

6 0.0745    "  0.0758  Enteric  fever. 

7 0.1008    "  0.1027  Tubercular  pneumothorax. 

8 0.0658    "  {o!o70l}  Normal. 

9 0.0370    "  0.0413  Leuksemic. 

10 0.0631    "  0.0687  Normal. 

Determination  of  the  Total  Purin  Bodies.  Comparison 
of  the  New  Method  with  Arnstein' s  Modification  of  Camerer's  Method} 
In  this  method  the  purin  bodies  are  determined  by  making  nitrogen 
(Kjehldal)  determinations  on  the  silver  precipitate,  care  having 
been  taken  to  remove  the  last  traces  of  NH^OH  from  the  pre- 
cipitate by  boiling  it  with  water  and  magnesia.  In  the  following 
analyses  the  total  purin  bodies  were  calculated  as  uric  acid. 

A  comparison  of  the  results  obtained  based  on  the  uric  acid  is 
sufficiently  accurate  for  all  practical  purposes.  Since,  however,  in 
the  one  case  we  calculate  the  uric  acid  from  the  N  content,  and  in 
the  other  case  from  the  Ag  content,  a  strictly  accurate  comparison 
is  impossible,  in  view  of  the  fact  that  we  are  dealing  with  a  hetero- 
geneous mixture. 

1  Zeitsch.  f.  Physiol.,  1897,  Ch.  23,  426  ;  Med.  Wlssensch.,  1898,  15,  257. 
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Total  purin  bodies  by  Total  purin  bodies 

Arnstein's  modification  by  new  method 

Number  of  analysis.                        of  Camerer's  method  in  100  c.c.  urine. 

in  100  c.c.  urine. 

1 0.0816gr.  0.0846 

2 {g:S}" 

3 0.0814     "  0.0852 

4 {o.m\}-'  -^         0-0665 

Determination  of  the  Total  Purin  Bodies  in  Urines  to 
WHICH  Known  Amounts  of  Uric  Acid  had  been  Added.  The 
total  purin  bodies  were  determined  in  a  urine  by  the  new  method  as 
previously  described,  and  the  result  calculated  as  uric  acid. 

To  110  c.c.  of  the  same  urine  a  definite  quantity  of  uric  acid 

dissolved  in  a  cold  saturated  solution  of  LiCOg  was  then  added, 

N 
the  purin  bodies  precipitated  by  55  c.c.  ^  Ag  solution,  and  the  final 

dilution  brought  up  to  220  c.c.  with  water.  The  determinations 
were  then  made  as  before  in  two  portions  of  100  c.c.  each,  and  the 
results  calculated  as  uric  acid. 

Purin  bodies  Uric  acid  Total  purin         Uric  acid  Uric  acid 

Experiment  number.       in  50  c.c.  added  to  bodies  found  actually  added        found, 

urine.  this  urine.  in  100  c.c.          to  100  c.c. 

1  .    .    .    .    0.0302      0.0922  0.0736  0.0419       0.0424 

2  .   .   .   .   0.0302      0.0823  0.0C75  0.0374       0.0374 

3  .    .    .    .   0.0366      0.0752  0.0708  0.0342       0.0352 

No.  3  contained  uric  acid  obtained  from  urine. 

In  conclusion,  we  will  call  attention  to  the  following  points:  We 
found  that  a  few  drops  of  cliloroform  added  to  urine  will  prevent 
decomposition  of  the  purin  bodies.  In  several  instances  a  urine  to 
which  chloroform  had  been  added  gave  the  same  result  after 
standing  seventy-two  hours  as  was  obtained  originally. 

If  the  urine  contains  a  uric  acid  deposit  this  should  be  brought 
into  solution  either  by  warming,  or,  what  will  usually  be  found 
necessary,  by  dissolving  this  deposit  in  a  small  quantity  of  a 
saturated  solution  of  LiCOg. 

If  a  urine  contains  KI  this  must  be  removed  by  adding  AgNOg 
in  excess  and  then  a  chloride  to  remove  the  excess  of  Ag. 

Albumin  and  sugar  apparently  exert  no  deleterious  influence. 

The  method  as  proposed  deserves  the  designation  of  "a  clinical 
method "  in  the  sense  that  it  places  at  the  disposal  of  the  clinician 
an  accurate  method  for  the  determination  of  both  the  total  purin 
bodies  and  the  uric  acid,  determinations  that  can  be  made  in  a 
short  period  of  time — far  shorter  than  by  any  of  the  numerous  other 
methods  that  have  been  proposed.  On  the  other  hand,  the  term 
"clinical  method "  is  looked  upon  by  chemists,  not  without  good 
reason,  as  a  term  indicating  a  method  grossly  inaccurate,  and  in 
this  sense  the  method  does  not  deserve  to  be  known  as  a  clinical 
method. 
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THE  VASOMOTOR  FACTOR  IN  THE  CLINICAL  MEASURE- 
MENT OF  THE  BLOOD  PRESSURE.^ 

By  Albert  Abrams,  A.M.,  M.D., 

OP    SAN  FRANCISCO,   CAL. 

In  this  contribution  specific  reference  will  be  made  to  blood 
pressure  observed  in  arteriosclerosis.  To  me  one  of  the  most  para- 
doxical manifestations  of  arteriosclerosis  is  the  pronounced  high 
blood  pressure  coupled  with  the  local  evidence  of  cardiac  incom- 
pensation.  The  latter  refers  specifically  to  the  enfeebled  heart 
revealed  by  cardiac  auscultation.  In  other  words,  the  cardiac  tones 
are  weak,  whereas  the  blood  pressure  is  relatively  high.  In  his 
studies  in  stethophonometry^  the  writer  was  better  able  to  appre- 
ciate the  foregoing  fact  than  he  would  be  were  he  guided  by  the 
conventional  method  of  cardiac  auscultation.  The  stethopho- 
nometer  is  a  little  piece  of  mechanism  with  coarse  and  fine  ad- 
justment attachable  to  the  stethoscope  containing  a  composition 
material  which  offers  gradual  increasing  resistance  to  sound.  The 
stethophonometer  demonstrates  that  the  intensity  of  the  heart 
tones  is  no  accurate  gauge  of  heart  strength.  The  instrument  in 
question  enables  one  to  differentiate  the  muscular  and  valvular 
components  of  the  heart  sounds,  and  serves  further  to  distinguish 
murmurs  of  valvular  and  muscular  genesis. 

Another  important  aid  furnished  by  the  instrument  is  in  recog- 
nizing organic  from  inorganic  cardiac  murmurs  and  autochthonous 
from  transmitted  murmurs.  Elsewhere^  the  writer  has  referred  to 
inhibition  of  the  heart  as  an  aid  in  diagnosis.  This  manoeuvre 
took  into  consideration  the  fact  that  the  intensity  of  a  cardiac  mur- 
mur was  dependent  on  the  vigor  of  the  heart.  Loud  murmurs  often 
become  weak  or  disappear  in  the  course  of  febrile  affections  and 
in  the  moribund  state  owing  to  the  slow  and  feeble  action  of  the 
heart.  The  expedient  in  question  seeks  to  slow  the  action  of  the 
heart,  and  in  its  execution  we  are  constrained  to  rely  on  the  efforts 
of  the  patient.  This  is  not  necessary  if  the  stethophonometer  is 
employed.  By  interposing  increasing  resistance  to  transmission 
inorganic  and  transmitted  murmurs  may  be  made  to  disappear  to 
be  replaced  by  tones.  The  stethophonometer  has  taught  the  writer 
that  the  unreserved  reliance  placed  on  the  tonometer  and  other 
instruments  for  gauging  blood  pressure  in  arteriosclerosis  is  unwar- 
ranted by  clinical  evidence.      It  is  usually  taught  that  when  the 

1  Read  by  Invitation  before  the  Oregon  State  Medical  Association,  Portland,  Oregon;  August 
30, 1904. 

2  Abrams.  Diseases  of  the  Heart,  1900,  p.  169 ;  Medical  News,  July  8,  1899 ;  New  York 
Medical  Journal,  October  18,  1902. 

3  Philadelphia  Medical  Journal,  September  29, 1900. 
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tonometric  figure  is  low,  with  clinical  evidence  of  arteriosclerosis,  it 
is  a  sign  of  failing  heart  power.  The  tonometer  and  other  like 
apparatus  are  constructed  on  the  general  principle  that,  after  the 
blood  supply  to  a  part  is  inhibited  by  compression,  the  gradual 
removal  of  the  latter  will  relieve  the  obstruction,  and,  when  the 
point  is  attained  at  which  the  intra-arterial  is  greater  than  the  extra- 
arterial  or  capillary  pressure,  it  is  indicated  by  a  gauge  which  reg- 
isters the  blood  pressure. 

Now,  in  arteriosclerosis  even  the  smallest  bloodvessels  (arterio- 
capillary  fibrosis)  are  firm  and  unyielding,  hence  the  compression 
of  such  vessels  for  gauging  blood  pressure  conduces  to  erroneous 
results.  Three  factors  make  up  the  normal  blood  pressure,  viz., 
force  of  the  ventricle,  frictional  resistance  of  the  capillaries,  and 
arterial  elasticity. 

If  the  heart  is  weak,  as  is  manifested  by  an  enfeebled  second 
aortic  tone,  increased  blood  pressure  can  never  indicate  a  vigorous 
heart  action,  as  is  currently  supposed.  I  am,  therefore,  constrained 
to  conclude  that  in  estimating  the  vigor  of  the  myocardium  blood 
pressure  is  of  subsidiary  value  only  and  then  when  coupled  with 
cardiac  auscultation.  There  is  unquestionably  a  vasomotor  factor 
concerned  in  the  maintenance  of  high  blood  pressure  when  cardiac 
enfeeblement  coexists.  I  fully  realize  that  I  am  running  counter 
to  orthodox  teaching  when  I  assume  the  contention  that  relatively 
high  blood  pressure  is  the  necessary  corollary  of  a  weak  heart. 
Compensation  in  cardiac  anomalies  is  not  necessarily  confined  to 
an  increased  capacity  for  work  of  the  heart  musculature,  for  there 
are  many  other  compensatory  factors,  as,  for  instance,  the  augmen- 
tation of  vascular  tone  in  mitral  stenosis  and  the  diminution  of  the 
same  tone  in  aortic  regurgitation.  We  are  in  a  position  to  estimate 
the  degree  of  myocardial  insufiiciency,  but  the  sufficiency  of  vaso- 
motor and  nerve  influences  in  maintaining  the  circulation  has  here- 
tofore baffled  the  efforts  of  clinical  interpretation.  Whereas,  it  is 
true  that  augmented  peripheral  resistance  represented  by  increased 
function  of  the  vasomotor  nerves  calls  forth  the  latent  energy  of  the 
heart,  such  increase  in  energy  is  fully  compensated  by  the  diminu- 
tion in  the  number  of  heart  beats.  In  general,  increased  blood 
pressure  denotes  a  diminished  and  lowered  blood  pressure,  an 
increased  frequency  of  the  pulse.  One  cannot  gainsay  that  of  the 
two  conditions,  increased  blood  pressure  and  increased  energy  of 
the  heart,  the  former  is  preferable. 

The  blood  supply  to  the  heart  occurs  during  diastole,  and  inas- 
much as  an  increased  pulse  rate  is  at  the  expense  of  diastole,  the  nu- 
trition of  that  organ  must  necessarily  suffer.  The  nutrition  of  the 
heart  is  dependent  on  the  pressure  in  the  aorta,  and  when  this  sinks 
less  blood  is  propelled  into  the  coronary  arteries.  Such  is  the  incon- 
sistency of  the  average  practitioner  that,  while  he  looks  askance 
at  high  blood  pressure  and  endeavors  to  subdue  it,  he  does  not 
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hesitate  to  goad  the  heart  by  cardiotonic  medication.  Increased 
peripheral  resistance  of  the  bloodvessels  serves  as  a  prop  to  the 
enfeebled  heart.  We  are  inclined  to  forget  that  the  elastic  reaction 
of  the  arterial  walls  is  an  important  factor  in  aiding  the  circulation 
of  the  blood,  in  fact,  the  arterial  system  is  a  subsidiary  heart. 

A  rigid  artery  even  in  early  arteriosclerosis  is  of  no  earthly  benefit 
to  its  possessor;  indeed,  it  is  an  incumbrance,  yet  that  very  artery 
may  be  made  to  yield  its  modicum  of  duty  by  augmented  activity 
of  the  vasomotor  system  of  nerves  which  puts  it  in  a  condition  of 
moderate  contraction.  Thus  the  nervous  system  may  compensate 
an  impaired  myocardium.  That  the  bloodvessels  are  by  no  means 
a  subordinate  factor  in  furthering  the  circulation  is  evidenced  by 
the  recent  observations  of  Hasebroek.^  This  writer  tentatively 
proclaims  a  new  theory  based  on  the  fact  that  there  is  a  propulsive 
energy  at  the  periphery  independent  of  that  in  the  heart,  and  that 
the  periphery  represents  another  second  independent  pumping 
apparatus,  coupled  with  that  of  the  heart.  The  periphery  has  not 
only  its  elastic  contraction  and  expansion,  but  also  its  active  diastole 
and  systole  in  the  arteries.  This  diastolic  systolic  activity  is  mani- 
fested in  the  capillaries  as  a  sucking-in,  an  inspiration,  as  it  were, 
while  in  the  arteries  it  is  more  of  a  propulsive  energy.  Both  these 
forces  combine  to  create  an  independent  and  forcible  stream  into 
the  veins  which  are  passive  and  merely  serve  as  a  passive  reservoir 
for  the  blood  stream. 

It  is  generally  conceded  that  all  of  the  factors  that  make  up  blood 
pressure  the  resistance  offered  by  the  bloodvessels  is  paramount. 
If  the  vessels  are  dilated,  the  pressure  falls;  if  contracted,  it  will  rise. 

The  nervous  mechanism  which  presides  over  the  tonus  of  the 
bloodvessels  is  the  vasomotor  apparatus,  and  while  the  latter  I 
concede  may  be  reflexly  influenced  by  irritation  from  the  blood- 
vessels themselves  or  from  the  end  organs  of  sensory  nerves  in  gen- 
eral, we  are  incHned  to  forget  that  the  vasomotor  apparatus  may 
operate  independently  of  such  influences.  Emotions  and  the  state 
of  the  mind  in  general  greatly  influence  the  calibre  of  the  blood- 
vessels through  the  vasomotor  system  of  nerves.  Take  neuras- 
thenics for  a  paradigm,  and  I  have  examined  a  large  number  of 
them  at  different  periods  under  emotional  influences,  intense  mental 
application,  and  when  their  brains  were  at  rest,  and  in  each  instance 
my  results  varied.  Emotional  influences  and  intellectual  applica- 
tion increased  blood  pressure,  while  mental  rest  reduced  it.  Again, 
increased  cardiac  pressure  does  not  react  equally  on  all  the  blood- 
vessels, and  this  is  evidenced  by  the  fact  that  the  blood  pressure  in 
both  radials  is  not  always  the  same.  Physical  activity,  the  ingestion 
of  food,  menstruation,  and  other  conditions  also  modify  blood 
pressure.     Another  and  more  important  factor  influencing  blood 

1  Deutsche  Archiv  f.  klin.  Med.,  Berlin,  Bd.  Ixxvii.  Nos.  3  and  4. 


^^R  pressure  is  the  heart  volume,  which  is  continually  subject  to  reflex 
conditions.  The  writer  has  repeatedly  demonstrated  the  occur- 
rence of  the  heart  reflex  as  a  result  of  nasal  and  gastric  irritation 
as  well  as  by  irritation  of  the  skin  over  the  precordial  region.  The 
writer's  heart  reflex  has  been  repeatedly  confirmed  notably  by 
Merklen  and  Heitz^  and  Heitler.^ 

The  writer  has  recently  demonstrated  also  a  Ireart  reflex  of 
dilatation,  aortic  reflexes  and  myopathic  and  psychic  heart  reflexes,^ 
facts  which  still  further  suggest  variations  in  heart  volume  and 
changes  in  blood  pressure.   Without  entering  further  into  a  discussion 

»of  these  preliminary  facts  we  may  at  once  proceed  to  determine  if 
possible  how  the  clinical  vasomotor  factor  may  be  excluded  in 
estimating  the  blood  pressure.  In  the  following  investigations  the 
_  Riva-Rocci  instrument  was  employed  in  gauging  blood  pressure. 
After  the  blood  pressure  was  determined  according  to  the  customary 
method,  the  patient  was  instructed  to  inhale  nitrite  of  amyl  from 
a  bottle,  after  which  procedure  the  blood  pressure  was  again  esti- 
mated, and  the  difference  noted.  The  arm-piece  of  the  instrument 
need  not  be  removed  until  the  investigations  are  completed. 

It  is  wise  to  instruct  the  patient  not  to  practice  forced  breathing 
while  inhaling  the  amyl  nitrite,  as  observation  has  taught  me  that 
this  physiologic  act  will  reduce  blood  pressure  and  thus  negative 
the  cUnical  findings.  .  Sufficient  of  the  drug  must  be  inhaled  to 
induce  the  physiologic  action,  viz.,  slight  duskiness  of  the  face, 
fulness  in  the  head,  and  relaxation  of  the  bloodvessels.  A  few  words 
noted  elsewhere*  are  here  apposite  with  reference  to  the  physiologic 
action  of  the  drug. 

Amyl  nitrite  will  intensify  feeble  cardiac  murmurs,  but  ordinarily 
it  is  not  serviceable  in  diagnosis,  owing  to  the  creation  of  cardio- 
muscular  murmurs,  which  have  no  reality  other  than  in  the  delirious 
state  of  the  organ. 

To  bring  out  aneurysmal  pulsations  while  the  a;-rays  are  travers- 
ing the  chest,  it  is  indispensable,  although  the  aortic  reflexes  are 
more  available  in  this  regard. 

During  the  inhalation  of  amyl  nitrite  in  a  certain  percentage  of 
persons  the  transverse  diameter  of  the  heart  will  become  dimin- 
ished. This  drug  is  almost  a  specific  in  inhibiting  the  distress  of 
angina  pectoris,  and  if  it  reduces  the  cardiac  area  as  the  writer  has 
demonstrated,  the  theory  of  Heberden,  that  angina  pectoris  is  a 
cramp  of  the  heart  muscle,  must  be  wrong.  The  theory  of  extreme 
tension  of  the  ventricular  walls  in  consequence  of  acute  dilatation 
seems  to  be  corroborated  by  the  action  of  the  drug  upon  the  heart. 

I  have  observed  another  phenomenon  associated  with  the  inhala- 

'  La  presse  m(5dicale.  August  1,  1903. 

2  Wiener  klin.  Wochen.,  1890  ;  and  Central bl.  f.  d.  ges.  Therapie,  1893. 

3  American  Medicine,  January  3,  1903. 
«  Ibid.,  July  J 6,  1904. 
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tion  of  amyl  nitrite,  and  that  is  a  limited  patch  of  dulness  which 
develops  over  the  manubrium  sterni. 

This  patch  of  dulness  may  involve  the  entire  manubrium  and 
extend  to  the  right  as  well  as  to  the  left  side.  The  dulness  in  ques- 
tion is  almost  never  reproduced  after  an  immediate  second  inhala- 
tion of  the  drug.  The  dulness  is  caused  by  circumscribed  collapse 
of  lung  (the  lung  reflex  of  contraction).  In  some  persons  inhalation 
of  the  drug  evokes  dull  areas  in  other  chest  regions,  but  the  manu- 
brium dulness  is  practically  constant.  The  latter  area  of  dulness 
may  at  once  be  dissipated  by  tapping  the  epigastrium,  which  pro- 
vokes the  counter  lung  reflex  of  dilatation.  In  the  following  table 
the  blood  pressure  of  ten  average  normal  individuals  is  presented 
showing  the  influence  on  blood  pressure  after  inhalation  of  amyl 
nitrite  during  the  time  that  the  face  of  the  patient  was  flushed,  the 
latter  being  in  the  sitting  posture: 

Blood  pressure  before  and  after  inhalation 

Case.  Age.                                 of  amyl  nitrite. 

Before.  After. 

1 10  115  mm.  125  mm. 

2 13  125    "  145    " 

3 20  133    "  140    " 

4 20  140    "  143    " 

5 25  135    "  139    " 

6 19  128    "  128    " 

7 33  148    "  .                      150    " 

8 25  134    "  142    " 

9 27  158    "  160    " 

10 36  153    "  165    •' 

In  the  foregoing  table  one  notes  that  the  average  effect  of  amyl 
nitrite  inhalation  in  the  normal  individual  is  to  cause  a  slight  in- 
increase  of  blood  pressure. 

One  may  also  observe  in  the  examination  of  the  normal  individual 
that  the  primary  effect  of  the  inhalation  is  to  slightly  depress  the 
blood  pressure,  but  it  rises  at  once.  I  am  inclined  to  conclude  that 
in  the  average  healthy  person  the  inhalation  of  amyl  nitrite  relaxes 
the  arterial  wall  by  elimination  of  the  vasomotor  influence,  thus 
bringing  into  play  the  veritable  cardiac  pressure. 

An  examination  of  many  arteriosclerotics  after  the  foregoing 
procedure  prompts  me  to  classify  them  as  follows: 

1.  Arteriosclerotics  with  high  blood  pressure  and  strong  cardiac 
tones  who  show  after  inhalation  of  amyl  nitrite  a  stabile  or  a  slight 
rise  of  blood  pressure,  as  is  demonstrated  by  the  selection  of  the 
following  subjects: 

Blood  pressure  before  and  after  inhalation 
Case.  Age.  of  amyl  nitrite. 

Before.  After. 

1 62  157  mm.  163  mm. 

2 68  210     "  210    " 

3 58  160    "  165     '• 

4 60  168    "  168    " 

5 64  174    "  '176    " 
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2.  Arteriosclerotics  with  high  blood  pressure  and  enfeebled 
cardiac  tones,  who  show  after  the  inhalation  a  decided  decrease 
of  blood  pressure.  In  these  as  well  as  in  the  succeeding  class  the 
reduction  in  blood  tension  was  no  doubt  influenced  by  the  elimina- 
tion of  the  tonus  of  the  arteries,  which  was  maintained  by  the  vaso- 
motor system  of  nerves,  thus  allowing  the  true  endocardial  pressure, 
which  was  enfeebled,  to  be  brought  into  action. 

Blood  pressure  before  and  after  inhalation 
Case.                                       Age.                                of  amyl  nitrite. 

Before.  After. 

1 74                         218  mm.  190  mm. 

2 59                         240    "  195    " 

3     ......    62                          200    "  175    " 

4 71                         210    "  180    " 

5 60                         290    "  240    " 

3.  A  final  class  of  patients  with  arteriosclerosis  with  relatively 
low  blood  pressure  and  enfeebled  heart  tones  who  demonstrate  a 
still  further  reduction  of  blood  pressure  after  inhalation  of  amyl 
nitrite,  as  the  following  table  shows: 

Blood  pressure  before  and  after  inhalation 
Case.  Age.  of  amyl  nitrite. 

Before.  After. 

1 53  125  mm.  115  mm. 

2 60  120    "  115    " 

8 65  150    "  125    " 

4 70  130    "  120    " 

5 61  135    "  130    " 

In  a  prognostic  sense  the  patients  in  the  last  class  belong  to  the 
hopeless  category,  insomuch  as  the  vasomotor  system  of  nerves  is 
either  exhausted  or  unable  to  properly  usurp  the  functions  of  a 
failing  heart. 

Desirous  of  determining  the  influence  of  digitahs  on  some  of  the 
preceding  cases,  I  have  selected  from  the  second  class  of  arterio- 
sclerotics Cases  I.  and  V.  and  from  the  third  class  Cases  II.,  IV,, 
and  V.  A  tablespoonful  of  a  reUable  infusion  of  digitalis  was  admin- 
istered three  times  a  day  for  five  days,  when  it  was  presumed  that 
the  digitalis  had  brought  about  its  physiological  effects,  and  the 
following  results  were  attained: 

Blood  pressure  after  using 

Class.                                      Case.  Digitalis.  Amyl  nitrite. 

2 1  215  mm.  150  mm. 

2 5  240    "  200    " 

3 2  160    "  130    " 

3 4  140    "  130    " 

8 5  140    "  135    " 

Digitalis  is  the  sovereign  heart  tonic,  and  is  correctly  specified 
as  the  quinine  of  the  heart.  All  heart  tonics  are  divided  into  direct 
and  indirect:  the  former  acting  by  direct  stimulation  of  the  heart, 
the  latter  by  improving  the  nutrition  of  the  organ  or  by  relieving 
vessel  tension  hastening  the  output  of  blood  from  the  heart. 
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The  digitalis  substances  in  the  therapeutic  stadium  have  a  dual 
action  by  slowing  the  pulse  and  augmenting  the  blood  pressure. 
The  latter  is  the  product  of  two  forces,  viz.,  increased  heart  work 
and  augmentation  of  the  vessel  tone. 

The  action  on  the  heart  of  the  digitalis  substances  is  to  increase 
the  work  of  both  ventricles,  but  in  not  a  few  instances  increased 
work  on  the  part  of  the  left  ventricle  signifies  an  increased  blood 
pressure  which  is  very  often  an  undesirable  condition,  as  in  neph- 
ritides  and  arteriosclerosis.  It  is  usually  taught  that  high  blood 
pressure  as  in  arteriosclerosis  is  a  contraindication  for  the  admin- 
istration of  digitaUs,  although  Sahli^  has  demonstrated  that  in  con- 
ditions of  stasis  with  increased  peripheral  resistance  digitalis  pos- 
sesses a  paradoxical  action,  insomuch  as  it  combats  the  stasis  and 
reduces  the  blood  pressure.  Some  of  the  theories  established  for 
the  purpose  of  creating  indications  and  contraindications  for  the 
administration  of  digitalis  suggest  the  comment  of  the  mathema- 
tician, who,  having  demonstrated  a  new  mathematical  theory, 
thanked  God  that  it  could  not  be  of  the  slightest  utility  to  any  living 
soul.  Many  of  the  theories  in  question  also  remind  me  of  the  erudite 
German  professor  of  economics  who  received  a  bed  as  a  present. 
Until  the  small  hours  of  the  morning  he  busied  himself  with  abstruse 
calculations  to  determine  whether  he  was  large  enough  for  the  bed 
or  if  the  latter  were  large  enough  for  him.  Finally,  he  was  struck 
with  the  happy  idea  of  getting  into  the  bed,  and  to  his  intense  delight 
discovered  that  it  was  admirably  suited  to  his  proportions. 

So  it  is  with  digitalis;  this  valuable  cardiotonic  is  often  relegated 
to  oblivion  owing  to  the  numerous  theories  which  indicate  and 
contraindicate  its  employment. 

No  theory  can  guide  the  practitioner  in  the  use  of  digitalis,  and 
its  tentative  administration  is  always  warranted,  provided  the  phy- 
sician begins  with  small  doses  and  is  prepared  to  recognize  its 
untoward  effects, 

I  have  never  permitted  the  high  blood  pressure  nor  the  tortuous 
arteries  in  arteriosclerosis  to  thwart  me  in  the  use  of  digitalis,  and 
my  temerity,  if  it  may  be  so  specified,  has  rarely  guided  me  into 
error.  Very  true,  my  conception  of  blood  pressure  in  arteriosclerosis 
may  be  heterodoxical,  and  it  is  perhaps  for  this  very  reason  that  I 
have  ignored  the  circumspection  of  the  doctrinaire. 

The  cases  cited  in  the  table  showing  the  effects  on  blood  pressure 
after  the  use  of  digitalis  may  serve  as  a  vehicle  for  my  contention. 
In  Class  2,  Case  I.,  the  blood  pressure  before  using  digitalis  was  218 
mm.,  and  after  inhalation  of  amyl  nitrite  it  was  reduced  to  190  mm. 

After  the  use  of  digitalis  it  was  215,  but  the  inhalation  of  amyl 
nitrite  reduced  it  to  150  mm.  Now,  the  theory  of  action  of  the  drug 
on  the  patient  is  practically  as  follows:  The  blood  pressure  was 
essentially  the  same  after  as  before  the  use  of  digitalis,  but  while 

1  Verhandl.  d.  XIX.  Kongr.  f.  innere  Med. 
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arayl  nitrite  before  the  use  of  digitalis  reduced  the  blood  pressure 
only  28  mm.,  after  its  use  the  pressure  was  reduced  65  mm.  This 
indicated  that  the  digitalis  was  unfavorable  in  its  action,  for,  after 
the  tonus  of  the  bloodvessels  was  removed  by  amyl  nitrite  the 
greater  reduction  in  blood  pressure  demonstrrated  the  cardiac 
force  was  further  reduced  after  than  before  the  use  of  digitalis.  In 
other  words,  digitalis  was  goading  a  jaded  heart,  and  the  high  blood 
pressure  was  illusory.  This  action  is  not  uncommon  in  the  admin- 
istration of  digitalis,  owing  to  its  vasoconstrictor  influence,  and 
when  the  latter  action  implicates  the  coronary  bloodvessels  the 
nutrition  of  the  heart  must  suffer.  In  such  instances,  in  determin- 
ing the  action  of  digitalis,  we  must  often  decide  whether  prolongation 
of  the  diastole  can  compensate  for  the  defective  nutrition. 

In  the  case  last  cited  the  action  of  digitalis  was  unfavorable,  but 
when  it  was  given  in  combinatiom  with  diuretin,  which  seems  to 
antagonize  the  vasoconstrictor  components  of  digitalis,  the  action 
of  the  latter  drug  was  more  favorable,  the  blood  pressure  falling 
only  15  mm.  in  lieu  of  65  mm. 

This  combination  of  diuretin  with  digitalis  in  arteriosclerosis  is 
more  often  advantageous  than  the  combination  of  the  latter  drug 
with  nitroglycerin.  Very  frequently  the  use  of  a  brisk  purgative 
in  arteriosclerosis — e.  g.,  a  combination  of  calomel  ar>d  jalap  for 
the  purpose  of  unloading  the  bloodvessels — will  be  productive  of 
more  good  than  anything  else,  and  will  also  further  the  action  of 
digitahs  and  other  cardiotonics.  Whereas,  the  degree  of  passive 
hypersemia  of  the  lungs  may  be  regarded  as  a  gauge  of  the  func- 
tional capacity  of  the  right  heart  ventricle  so,  also,  may  the  size  of 
the  liver  be  utilized  as  a  guide  of  venous  stasis,  for  the  latter  organ 
is  practically  a  reservoir  for  the  right  ventricle.  Even  in  the  early 
stages  of  cardiac  insufficiency  the  liver  enlarges,  whereas  in  the 
later  stages  the  systolic  liver  pulse  indicates  that  a  tricuspid  insuf- 
ficiency has  been  added  to  dilatation  of  the  right  ventricle. 

What  I  have  called  the  cardiosplanchnic  phenomenon  serves 
a  useful  purpose  in  determining  the  grade  of  congestion  in  the 
splanchnic  area.  This  phenomenon  is  based  on  the  experimental 
investigations  of  Hill  and  Barnard,^  who  demonstrated  that  there 
is  a  tendency  for  the  blood  to  accumulate  in  the  splanchnic  area,  and 
that  the  great  splanchnic  veins  are  very  susceptible  to  pressure, 
and  that  a  large  quantity  of  blood  may  be  squeezed  out  of  them  by 
firm  compressions  of  the  belly  with  the  hand.  If  a  series  of  firm 
abdominal  compressions  with  the  hand  are  made  in  the  average 
individual  and  the  lower  sternal  region — i.  e.,  the  part  of  the  sternum 
contiguous  to  the  heart  is  percussed — a  pronounced  dulness  or  even 
flatness  will  have  been  found  to  supersede  the  normal  resonance. 

The  dulness  in  question  is  at  once  dissipated  by  a  series  of  deep 
breaths.    This  is  the  cardiosplanchnic  phenomenon,  and  is  depend- 

•  Abrams.     Splanchnic   Neurasthenia,  1904,  p.  171,  and  The  American  Jodrnal  of  thk 
Medical  Sciences,  January,  1904. 
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ent  on  the  fact  that  by  abdominal  compression  blood  is  expressed 
from  the  splanchnic  veins  to  the  right  heart.  In  some  individuals 
the  phenomenon  is  but  feebly  expressed,  and  its  degree  of  expres- 
sion is  proportional  to  the  grade  of  congestion  of  the  splanchnic 
veins.  If  in  arteriosclerosis,  splanchnic  congestion  is  pronounced 
digitalin  or  strophanthin  alone  or  in  combination  are  especially 
indicated.  They  are  endowed  with  the  property  of  constricting 
the  splanchnic  vessels  alone,  whereas  digitoxin  exerts  its  vasocon- 
strictor influence  on  all  the  bloodvessels.  In  the  action  of  digitalin 
and  strophanthin  we  possess  a  cogent  means  of  relieving  the  burden 
of  the  heart  by  increasing  the  receptivity  of  the  peripheral  blood- 
vessels for  the  blood  which  has  been  expressed  from  the  abdominal 
organs,  and  the  same  agents  are  almost  specific  in  action  in  reliev- 
ing splanchnic  congestion,  which  is  the  underlying  condition  in 
splanchnic  neurasthenia.  For  relieving  splanchnic  congestion  the 
abdominal  application  of  the  sinusoidal  current  is  paramount, 
A  few  words  may  be  permitted  with  reference  to  the  action  of  amyl 
nitrite.  With  this  drug  there  is  frequently  an  idiosyncrasy  expressed ; 
the  subjects  are  either  abnormally  susceptible  or  refractory  to  its 
physiological  action.  In  two  instances  following  its  inhalation  the 
writer  noted  a  veritable  inhibition  of  the  heart  and  absence  of  the 
pulse.  The  writer  recalls  a  previous  statement,  viz.,  that  the  inha- 
lation of  amyl  nitrite  causes  a  reduction  in  the  heart  volume  which 
is  tantamount  to  a  heart  reflex,  and  in  the  two  subjects  just  cited 
during  the  time  the  drug  was  inhaled  with  the  x-rays  traversing  the 
chest  the  reduction  in  the  heart  volume  was  very  much  exaggerated 
above  the  normal. 

A  pertinent  example  of  autosuggestion  is  aft'orded  in  one  instance 
from  the  inhalation  of  amyl  nitrite. 

The  subject,  who  had  taken  chloroform  for  an  operation  a  few 
months  before,  contended  while  inhaling  amyl  nitrite  that  I  was 
giving  him  chloroform,  and  in  a  minute  or  two  he  passed  into  a  con- 
dition of  narcosis,  during  which  time  he  proved  insusceptible  to  the 
infliction  of  pain. 

This  example  of  autosuggestion  is  somewhat  analogous  to  that 
occurring  in  the  practice  of  a  well-known  chloroformist  who  had 
occasion  to  give  ether  to  an  hysterical  girl  who  was  about  to  have 
two  small  scalp  tumors  removed. 

He  found  that  the  ether  bottle  was  empty,  and  while  waiting  for 
a  new  supply  to  be  brought  he  instructed  the  patient  how  to  take 
deep  breaths.  After  a  few  deep  inspirations  she  cried,  "I  am  going 
off,"  and  became  unconscious.  Both  tumors  were  painlessly 
removed  in  this  state.  It  was  subsequently  learned  that  the  girl 
had-  taken  ether  once  before,  and  the  association  of  ideas  merely 
recalled  the  effects  of  ether. 

The  writer  formulates  the  following  conclusions: 

1.  That  blood  pressure  is  an  expression  of  action  of  two  chief 
factors:  ventricular  force  and  vasoconstriction. 
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2.  The  inhalation  of  amyl  nitrite  will  dissipate  the  vasoconstrictor 
factor  and  bring  into  play  the  ventricular  force,  which  is  the  real 
factor  to  be  encouraged  in  a  faihng  heart. 

3.  The  vasoconstrictor  factor  may  and  does  compensate  ven- 
tricular inadequacy,  for  it  is  essential  in  most  cardioarterial  dis- 
eases for  the  blood  pressure  to  be  maintained  to  afford  better  nutri- 
tion for  the  heart  and  to  promote  arterial  elasticity  as  a  means  of 
establishing  the  circulation  of  the  blood. 

4.  The  recognition  of  the  ventricular  and  vasomotor  factors  in  blood 
pressure  serves  as  a  clue  in  the  correct  administration  of  cardiotonics. 

5.  In  the  individual  endowed  with  cardiac  health  the  removal 
of  the  vasomotor  factor  causes  an  increase  in  blood  pressure,  whereas 
the  converse  condition  causes  the  latter  to  fall,  and  the  degree  of 
reduction  is  proportional  to  the  degree  of  cardiac  enfeeblement. 

6.  The  execution  of  the  foregoing  manoeuvres  in  estimating 
heart  vigor  is  by  no  means  comparable  to  a  correct  method  of  car- 
diac auscultation,  although  the  latter  method  does  not  indicate 
how  much  of  the  cardiac  force  may  be  attributed  to  increased 
peripheral  resistance.  Cardiac  auscultation  in  conjunction  with 
the  sphygmomanometer  and  the  inhalation  of  amyl  nitrite  consti- 
tute the  ideal  methods  for  eliciting  the  real  condition  of  things. 

7.  In  estimating  blood  pressure  the  sphygmomanometer  only 
gauges  the  force  of  the  left  ventricle,  and  to  determine  the  suffi- 
ciency of  the  right  ventricle  auscultation  of  the  pulmonic  sounds 
and  a  physical  examination  of  the  lungs  are  alone  adequate. 

8.  There  are  certain  individuals  in  whom  one  finds  high  blood 
pressure  without  cardiac  weakness,  and  after  inhalation  of  amyl 
nitrite  the  blood  pressure  remains  the  same.  Such  cases  are  associated 
with  traces  of  albumin  in  the  urine,  which  is  of  low  specific  gravity, 
and  are  practically  instances  of  incipient  chronic  interstitial  nephritis. 

9.  It  is  evident  that  persistent  high  blood  pressure  dependent  on 
augmented  tonus  of  the  vasomotor  centre  is  a  cogent  etiological 
factor  in  arteriosclerosis  independent  of  any  other  cause,  and  is 
merely  the  reaction  of  arterial  overwork. 

10.  Just  as  myocardial  sufficiency  is  tested  by  counting  the  pulse, 
first  in  the  erect  and  then  in  the  recumbent  posture,  and  noting 
that  the  less  pronounced  pulse  retardation  is  in  recumbency,  the 
greater  the  degree  of  heart  insufficiency,  so  may  vasomotor  suffi- 
ciency be  determined.  Normally,  there  is  a  postural  variation  in 
blood  pressure.  In  the  erect  posture  blood  pressure  rises  owing  to 
compensatory  arteriole  contraction,  and  this  difference  between 
recumbency  and  standing  varies  between  15  and  30  mm.,  accord- 
ing to  my  measurements  with  the  Riva-Rocci  instrument.  In 
vasomotor  insufficiency  the  postural  variations  are  reversed,  and 
this  is  especially  true  in  neurasthenia,  notably  the  angiopathic  form . 
The  bromides,  carried  to  their  physiological  effects,  will  cause  high 
blood  pressure  to  fall,  if  dependent  on  augmented  tonus  of  the 
Vasomotor  centre. 
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Obstetric  and  Gynecologic  Nursing.    By  E.  P.  Davis,  A.M., 
M.D.     Philadelphia:  W.  B.  Saunders   &  Co.,  1904. 

There  can  be  doubt  that  less  instruction  is  offered  upon  obstet- 
rics to  nurses  in  the  course  of  their  training  than  upon  any  other 
phase  of  their  work.  At  least  this  is  certainly  true  in  this  city, 
where  several  of  the  largest  hospitals,  those  in  which  the  best  of 
training  may  be  procured  in  general  medical  and  surgical  nursing, 
offer  no  practical  instruction  in  this  department  of  medicine.  This 
being  the  case,  there  is  room  for  a  book  upon  this  subject,  particu- 
larly such  a  thoroughly  good  one  as  this. 

The  author's  long  experience  in  hospital  work  has  placed  him 
in  a  position  to  realize  the  needs  of  the  nurse,  and  in  his  book  he 
has  carefully  refrained  from  details  of  treatment  and  pathology 
useful  alone  to  the  physician,  and  has  very  clearly  stated  the  duties 
of  the  nurse  without,  on  the  other  hand,  omitting  anything  of 
importance  for  her  standpoint.  His  instructions,  moreover,  are 
most  comprehensive  and  definite.  For  instance,  in  considering 
eclampsia  he  omits  its  etiology  and  pathology,  contenting  himself 
with  detailing  concisely  the  duties  of  the  nurse  while  awaiting  the 
arrival  of  .medical  help,  and  the  same  holds  true  in  his  discussion 
of  post-partum  hemorrhage.  The  chapter  on  "Obstetric  Sur- 
gery" is  excellent,  and  is  illustrated  in  a  manner  which  greatly 
enhances  its  value.  The  chapters  upon  the  care  of  the  newborn 
infant  and  the  disorders  which  manifest  themselves  at  this  period 
of  life  are  most  satisfactory.  . 

The  last  chapter  in  the  obstetrical  section  is  devoted  to  the 
development  of  the  child,  and  in  its  ten  pages  it  covers  the  ground 
well. 

While  most  hospitals  offer  facilities  for  training  pupil  nurses  in 
gynecological  work  there  have  been  but  few  books  published  upon 
the  subject  for  the  use  of  nurses,  and  our  experience  has  taught  us 
that  some  such  text-book  as  the  present  is  urgently  needed.  The 
author  explains  the  methods  of  the  examination  of  gynecological 
cases,  and  gives  among  others  most  satisfactory  chapters  upon  the 
use  of  douches,  the  preparation  of  the  operating-room  in  private 
houses,  the  preparation  and  after-treatment  of  operative  cases, 
and  concludes  with  a  most  valuable  appendix  upon  the  preparation 
of  surgical  supplies. 
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We  think  that  a  most  valuable  and  indeed  the  only  addition  to 
this  portion  of  the  work  would  be  photographic  reproductions  of 
the  various  commonly  used  gynecological  instruments. 

W.  R.  N. 


The  Practical  Medicine  Series  of  Year  Books.  Obstetrics. 
Edited  by  Joseph  B.  DeLee,  M.D.  Chicago:  The  Year  Book 
Publishers,  1904. 

Composed  of  a  collection  of  edited  abstracts  of  the  best  of  the 
articles  appearing  within  the  current  year,  as  are  all  the  volumes  of 
this  series,  there  can  be  no  question  as  to  the  important  use  sub- 
served by  them.  A  careful  reading  of  the  present  volume,  for  example, 
will  place  one  in  possession  of  an  epitome  of  the  obstetrical  advance 
of  the  past  year  which  in  itself  would  be  ample  justification  for  its 
publication.  Moreover,  as  all  references  are,  of  course,  given  in 
full  the  volume  serves  as  a  very  valuable  index  to  current  literature. 
Not  the  least  valuable  of  the  matter  included  is  the  section  devoted 
to  the  subject  of  "Incubation,"  contributed  by  the  author. 

W.  R.  N. 


Pediatrics.  A  Manual  for  Students  and  Practitioners.  By  Henry 
Enos  Tuley,  A.B.,  M.D.,  Professor  of  Obstetrics  in  the  Medical 
Department  of  Kentucky  University;  Editor  of  Louisville 
Monthly  Journal  of  Medicine  and  Surgery,  etc.  Illustrated  by 
33  engravings.  Philadelphia  and  New  York:  I^ea  Brothers  & 
Co.,  1904. 

This  little  volume  of  258  pages  is  one  of  a  series  (the  Medical 
Epitome  Series)  of  condensed  manuals  of  pocket-size  which  is  now 
being  published  from  time  to  time  under  the  editorship  of  Dr.  V. 
C.  Pedersen,  of  New  York. 

The  method  of  arrangement  in  a  continuous  text,  following  the 
classic  text-l:»ook  model,  is  a  decided  improvement  over  the  usual 
question-and-answer  form  that  has  been  so  extensively  used  in 
brief  treatises  of  this  character,  and  thus  dogmatic  brevity  and 
sacrifice  of  valuable  space  are  advantageously  avoided.  The  gain 
in  dignity  thus  secured  seems  to  be  discounted  to  some  degree 
in  the  volume  before  us  by  appending  a  series  of  questions  at  the 
end  of  each  chapter,  convenient  as  these  may  be  for  quizzing  pur- 
poses. It  is  to  be  presumetl,  therefore,  that  popular  demand  has 
been  consulted  in  retaining  this  essential  feature  of  the  quiz-com- 
pend.  The  subject  has  been  very  thoroughly  covered  from  the 
birth  of  the  infant  to  adolescence,  including  essentials  of  anatomy 
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and  development,  the  care  and  hygiene  of  infancy  and  childhood, 
the  examination  of  childish  patients,  the  therapeutic  peculiarities 
of  young  subjects,  and  the  feeding  of  infants  and  older  children. 
Following  this  the  diseases  of  infancy  and  childhood  are  system- 
atically discussed,  with  the  necessary  details  of  nursing  and  treat- 
ment. The  style  is  brisk  and  pithy,  well  suited  to  the  limitations 
of  space  demanded  by  the  epitomic  character  of  the  work.  The 
chapter  on  Infant  Feeding,  which  is  so  important  a  feature  of  every 
work  on  the  subject  nowadays,  is  particularly  full,  covering  thirty- 
three  pages,  or  an  eighth  part  of  the  whole;  and  the  subject  of  home 
modification  is  discussed  very  completely.  Altogether  Dr.  Tuley's 
work  seems  destined  to  take  rank  among  the  best,  if  indeed  it  is 
not  the  best,  of  those  of  similar  scope  now  before  the  profession. 

T.  S.  W. 


A  Manual  of  Clinical  Diagnosis  by  Means  of  Microscopic 
AND  Chemical  Methods  for  Students,  Hospital  Physi- 
cians, AND  Practitioners.  By  Charles  E.  Simon,  M.D. 
Fifth  edition,  thoroughly  revised  and  enlarged,  illustrated  with 
150  engravings  and  22  plates  in  colors.  Philadelphia  and  New 
York:  Lea  Brothers  &  Co.,  1904. 

A  BOOK  so  well  known  as  this  one  scarcely  needs  an  introduction 
or  detailed  review.  While  the  descriptions  are  concise  and  accurate, 
the  scope  of  the  book  is  very  comprehensive,  including  chapters 
devoted  to  directions  for  the  examinations  of  blood,  secretions  of 
the  mouth,  gastric  contents,  feces,  urine,  sputum,  etc.  The  present 
edition  has  been  much  enlarged  and  thoroughly  revised.  Particu- 
larly noteworthy  is  the  chapter  upon  the  blood.  Here  we  find 
accounts  of  the  latest  modifications  and  newer  varieties  of  hsema- 
tological  instruments,  as  well  as  valuable  and  full  descriptions  of 
the  new  methods  which  have  recently  come  into  use  for  the  staining 
of  blood  films.  Advantage  has  been  taken  of  the  latest  researches 
upon  the  histogenesis  of  the  leukocytes  in  devising  a  classification 
of  these  cells.  Although  there  is  no  encroachment  upon  the  province 
of  the  larger  text-books  of  hsematology,  some  insight  is  given 
into  conditions  of  the  blood  in  various  pathological  states.  The 
colored  plates  seem  particularly  successful.  New  material  has  been 
added  to  the  discussions  upon  the  bacteriology  and  parasitology  of 
the  blood,  and,  in  fact,  throughout  the  book  one  finds  evidences 
of  revision  and  enlargement.  In  the  section  dealing  with  transu- 
dates and  exudates  the  subject  of  cytodiagnosis  receives  due  atten- 
tion. In  all,  the  book  forms  an  excellent  guide  for  either  practi- 
tioner or  student,  and  will  be  of  great  practical  assistance  in  the 
study  of  clinical  diagnosis.  •      W.  T.  L. 
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The  Chemistry  of  the  Urine  in  Diseases^of  the  Pancreas. — Cam- 
midge  [Lancet,  March  19,  1904,  p.  782)  during  the  last  three  years 
has  been  studying  the  urine  of  patients  with  pancreatic  disease  in  order 
to  determine  whether  it  be  possible  to  recognize  lesions  of  the  gland 
during  life  as  well  as  to  differentiate  the  character  of  the  lesion.  In 
this  investigation  he  was  associated  with  Mr.  Mayo  Robson,  whose 
extensive  experience  in  surgery  of  the  pancreatic  gland  is  well  known. 

As  a  result  of  his  study,  Cammidge  claims  that  it  is  possible  to  defi- 
nitely determine  the  presence  of  pancreatic  disease  from  the  urinary 
examination.  This  is  dependent  upon  the  presence  of  glycerin  in  the 
urine,  and  the  urinary  test  is  practically  that  for  glycerose.  He  asserts 
that  fat  necrosis  is  almost  invariably  associated  with  obvious  disease 
of  the  pancreas.  Although  it  is  most  typically  met  with  in  acute  and 
gangrenous  pancreatitis,  he  believes  that  it  is  not  improbable  that 
similar  but  evident  changes  accompany  all  forms  of  pancreatic  inflam- 
mation. The  local  fat  necroses  are  dependent  upon  the  fermentative 
action  of  the  pancreatic  secretion.  The  fat  of  the  tissues  is  converted 
into  the  fatty  acids  which  enter  into  combination  with  lime,  the  other 
constituent  of  the  fat  molecule,  glycerin,  being  absorbed  into  the  cir- 
culation. This  glycerin  is  eventually  eliminated  in  the  urine,  and 
becomes  converted  into  glycerose  when  the  urine  is  boiled  with  a  min- 
eral acid,  such  as  hydrochloric  acid. 

Cammidge  describes  in  detail  two  tests  for  glycerose  which  he  terms 
reaction  "A"  and  reaction  "B."  Both  are  modifications  of  the  phenyl- 
hydrazine  test  for  glucose.  Reaction  "A"  is  briefly  as  follows:  Ten 
c.c.  of  filtered  urine  are  poured  into  a  flask;  add  1  c.c.  of  hydrochloric 
acid;  place  a  funnel  in  the  neck  of  the  flask  to  act  as  a  condenser  and 
boil  gently  on  a  sand-bath  for  ten  minutes.  Add  5  c.c.  each  of  filtered 
urine  and  distilled  water,  and  allow  the  whole  to  cool  in  running  water. 
Neutralize  the  excess  of  acid  by  adding  slowly  4  gm.  of  lead  carbonate, 
and,  after  allowing  to  stand  for  a  few  minutes,  filter  through  a  moist 
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filter  paper,  and  wash  out  the  flask  on  to  the  filter  with  5  c.e.  of  dis-' 
tilled  water.  To  the  clear  filtrate  add  2  gm.  of  powdered  sodium  acetate 
and  0.75  gm.  of  phenylhydrazine  hydrochlorate,  and  boil  for  three  or 
four  minutes  on  the  sand-bath.  Allow  the  contents  of  the  flask  to  cool 
for  twenty-four  hours  after  pouring  into  a  test-tube,  and  if  pancreatic 
disease  be  present  an  abundant  flocculent,  yellow  deposit  collects  at 
the  bottom  of  the  test-tube,  which,  when  examined  microscopically, 
is  found  to  consist  of  sheaves  and  rosettes  of  yellow  crystals.  Before 
carrying  out  the  test  sugar  must  be  examined  for,  and,  if  present,  must 
be  carefully  removed  by  fermentation. 

This  reaction  was  not  found  entirely  reliable,  because  the  urine  of 
patients  suffering  from  certain  diseases  accompanied  by  active  tissue 
changes,  such  as  cancer,  adenitis,  pneumonia,  etc.,  sometimes  gave  a 
positive  result.  Eventually  reaction  "B"  was  found  to  differentiate 
the  pancreatic  cases.  This  differentiating  test  depends  upon  the  fact 
that  the  formation  of  the  crystals  described  in  reaction  "A"  is  inter- 
fered with  in  inflammation  of  the  p.ancreas  by  a  preliminary  treat- 
ment of  the  urine  with  perchloride  of  mercury,  while  such  treatment 
does  not  affect  the  appearance  of  the  crystals  in  cases  of  cancer  of  the 
pancreas  and  the  other  conditions  which  give  rise  to  a  positive  reac- 
tion. By  a  combination  of  these  two  reactions  Cammidge  believes 
that  it  is  possible  to  make  a  trustworthy  diagnosis  of  pancreatic  disease 
in  most  cases  from  the  urine  alone. 

In  reaction  "B,"  20  c.c.  of  filtered  urine  are  thoroughly  mixed  with 
half  its  bulk  of  a  saturated  solution  of  perchloride  of  mercury.  Allow 
to  stand  for  a  few  minutes,  filter,  and  to  10  c.c.  of  the  filtrate  1  c.c.  of 
strong  hydrochloric  acid  is  added.  Boil  for  ten  minutes  on  a  sand- 
bath,  and  subsequently  dilute  with  5  c.c.  of  the  filtrate  from  the  mixed 
urine  and  perchloride  of  mercury  and  10  c.c.  of  distilled  water.  Allow 
to  cool,  neutralize  with  4  gm.  of  lead  carbonate,  and  proceed  from  this 
point  as  in  reaction  "A." 

The  next  step  was  to  devise  some  means  of  differentiating  the  various 
forms  of  pancreatic  disease,  particularly  chronic  inflammation  and 
cancer.  It  was  at  first  thought  that  the  mere  size  of  the  crystals  would 
aid  in  differentiating  the  various  pancreatic  lesions.  The  crystals  in 
malignant  disease  were,  as  a  rule,  coarser  and  broader  than  those  in 
simple  inflammation.  Further,  in  simple  inflammation  the  crystals 
from  acute  cases  were,  on  the  whole,  somewhat  finer  than  those  seen 
in  most  instances  of  chronic  inflammation.  It  was  subsequently  found 
that  the  solubility  of  the  crystals  proved  more  reliable  than  their  size. 
If  the  crystals  in  reaction  "A"  be  observed  under  the  microscope  while 
a  1 :  3  dilution  of  strong  sulphuric  acid  is  being  irrigated  under  the 
cover-slip  they  will  be  seen  to  turn  brown  when  the  acid  reaches  them, 
and  then  to  dissolve.  Experience  showed  that  the  solubility  of  the 
crystals  varied  according  to  the  length  of  duration  and  nature  of  the 
pancreatic  disease. 

Cammidge  summarizes  the  practical  results  of  urinary  examinations 
in  pancreatic  disease  by  methods  as  follows:     1.  If  no  crystal? 

are  found  by  either  the  "A"  or  the  "B"  method  the  pancreas  is  not 
at  fault,  and  some  other  explanation  of  the  symptoms  must  be  sought. 
2.  If  crystals  are  obtained  by  the  "A"  method  but  not  by  the  "B" 
reaction  active  inflammation  of  the  pancreas  is  present,  and  surgical 
interference   is   indicated,      (a)  The   crystals   obtained   by   the   "A" 
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fractures  by  primary  bone  suture  has  for  some  time  been  the  subject 
of  discussion,  but  in  Germany,  at  least,  this  method  of  treatment  for 
fractures  of  the  shaft  of  the  humerus  has  been  abandoned,  and  its 
use  reserved  for  those  fractures  which  are  in  the  region  of  the  ankle- 
joint.  In  supracondyloid  fractures  of  the  humerus,  the  Bardenheuer 
apparatus  suitable  for  a  fractured  tibia  is  the  one  usually  employed; 
however,  in  exceptional  cases,  where  the  fragments  are  widely  sepa- 
rated it  is  best  to  use  extension  by  weights,  the  forearm  being  placed 
in  supination.  The  author  notes  five  cases  in  which  this  method  of 
treatment  was  most  successful,  while  in  another  case  the  result  was 
not  so  good.  Passive  motion  of  the  elbow  should  be  begun  on  the 
twelfth  day,  and  this  should  be  followed  by  careful  massage  of  all  the 
arm  after  the  removal  of  the  apparatus. 

The  Treatment  of  Gallstones  Found  as  a  Coincidence  in  Abdom- 
inal or  Pelvic  Operations. — Clark  (American  Medicine,  1904,  No.  2), 
after  an  admirable  review  of  this  most  important  subject,  states,  in  con- 
clusion: 1.  The  usual  statement  that  95  per  cent,  of  gallstones  produce 
no  symptoms  is  fallacious,  because  it  is  drawn  from  autopsy  and  dis- 
secting-room statistics.  2.  Recent  research  points  very  strongly  to  the 
bacteriological  origin  of  gallstones.  3.  Bile  is  not  bactericidal,  for  in 
the  majority  of  cases  of  cholelithiasis  micro-organisms  of  a  more  or 
less  pathogenic  nature  are  discovered.  4.  Under  these  circumstances 
many  more  or  less  vague  symptoms  attributed  to  gastrointestinal  or 
general  constitutional  disturbances  may  arise  from  toxins  elaborated 
around  these  foreign  bodies  in  the  gall-bladder.  5.  All  clinicians  admit 
that  there  is  a  wide  hiatus  in  the  clinical  symptoms  between  the  early 
formation  of  gallstones  and  the  so-called  classic  attacks  of  biliary  colic 
with  jaundice.  6.  Abdominal  surgeons  should  make  a  most  careful 
record  of  all  gastrointestinal  or  hepatic  symptoms  and  other  vague 
epigastric  pains,  and  associate  these  with  an  examination  of  the  gall- 
bladder, with  a  view  to  establishing  a  further  link  in  the  symptoma- 
tology of  cholelithiasis.  7.  As  cholelithotomy  in  a  large  series  of  cases 
has  been  attended  with  less  than  2  per  cent,  mortality,  the  coincident 
removal  of  gallstones  with  some  other  abdominal  operation  is  not  a 
hazardous  undertaking.  8.  In  the  author's  series  of  cases  more  than 
50  per  cent,  have  shown  symptoms  which  could  be  unquestionably 
or  with  great  assurance  attributed  to  the  presence  of  gallstones.  9.  This 
coincident  operation  should  be  dictated  by  the  most  careful  surgical 
judgment,  for  if  the  patient  is  in  a  critical  condition  from  a  prolonged 
operation,  or  the  primary  operation  has  been  a  septic  one,  this  extra 
operation  may  be  attended  by  serious  results. 


On  the  Prophylactic  Use  of  Morphine  in  Cases  of  Severe  Cerebral 
Injury.— MacDougal  {Lancet,  June  25,  1904)  states  that  his  attention 
was  attracted  to  this  subject  by  the  paper  by  Barr  in  the  British  Medical 
Journal,  November  18,  1899,  on  "Me'r-oi-ltis,"  in  which  he  calls  atten- 
tion to  the  excellent  results  that  followed  its  employment  in  cases  of  this 
disease,  and  clearly  showed  that  its  beneficial  action  was  due  to  the 
physiological  effect  upon  the  vascular  and  nervous  systems  inducing 
that  condition  of  rest  which,  as  Mr.  Hilton  has  so  admirably  taught, 
is  nature's  opportunity.  The  author  reports  in  detail  three  cases  of 
very  severe  cerebral  injury  in  which  the  sulphate  of  morphine  in  doses 
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of  one-sixth  of  a  grain  hypodermically  were  administered  from  time 
to  time,  and  the  patients  all  made  uninterrupted  recoveries.  All  of  the 
patients  were  subjected  to  operative  interference  as  soon  as  they  were 
seen.  In  all  of  the  cases  the  use  of  the  drug  was  continued  for  at  least 
a  fortnight  at  intervals  of  from  six  to  eight  hours,  and  its  use  would 
seem  indicated  in  all  cases  of  severe  cerebral  traumatism. 


THERAPEUTICS. 


UNDER   THE   CHARGE    OF 

REYNOLD  WEBB  WILCOX,  M.D.,  LL.D., 

PROFESSOR    OP    MEDICINE    AND    THERAPEUTICS    AT    THE    NEW    YORK    POST-GRADUATE    MEDICAL. 
SCHOOL    AND    hospital;    visiting    PHYSICIAN   TO    ST.    MARK'S    HOSPITAL. 


Electricity  in  Facial  Neuralgia. — Dr.  G.  Dimier  believes  that  the 
use  of  the  continuous  current  is  followed  by  the  best  of  results  in  this 
condition.  Certain  observers  advocate  the  use  of  a  weak  current — 
two  to  ten  milliamperes — while  others  prefer  a  current  of  from  twenty 
to  eighty  milliamperes;  the  author,  however,  considers  the  weaker 
current  to  be  of  sufficient  strength.  The  negative  electrode  is  placed 
at  the  back  of  the  head,  while  the  positive,  which  is  of  sufficient  size  to 
cover  the  distribution  of  the  affected  nerve,  is  placed  upon  the  cheek. 
At  each  stance  the  current  is  applied  from  forty  minutes  to  an  hour. 
After  the  removal  of  the  electrode  the  skin  is  red  and  congested,  but 
this  manifestation  disappears  within  a  few  hours,  leaving  no  trace, 
although  desquamation  may  follow.  After  the  seance  the  patient  will 
experience  relief  and  often  a  desire  to  sleep.  Two  or  three  treatments 
per  week  are  sufficient  in  light  cases,  while  daily  applications  are  nec- 
essary in  those  of  severity;  it  is  also  necessary  that  the  treatments  be 
at  the  same  time  of  day,  regularity  and  periodicity  being  essential. 
One  should  not  be  discouraged  if  no  betterment  is  evident  at  the  begin- 
ning, but  the  patient  must  be  encouraged  to  persevere.  At  least  three 
months  are  necessary  to  achieve  a  cure,  the  best  method  being  daily 
or  tri-weekly  applications  for  this  period,  and  eight  or  ten  applications 
per  month  for  several  following  months. — La  Quinzaine  Therapeu- 
tique,  1904,  No.  7,  p.  164. 

The  Treatment  of  Cutaneous  Infections  in  Infants. — Dr.  D' Astros 
discusses  the  local  and  constitutional  treatment  of  these  conditions 
as  follows:  The  first  indication  is  to  sterilize  the  lesions  so  as  to  pre- 
vent further  infection.  This  is  best  accomplished  by  means  of  a  bath 
of  1:15,000  mercury  bichloride,  or  an  apphcation  of  soap  and  water 
followed  by  naphtholated  vaseline  (1:)|10).  Irritating  applications 
are  to  be  guarded  against,  lest  they  lessen  the  resisting  power  of  the 
healthy  skin  and  lead  to  a  spread  of  the  infection.  Consequently  the 
daily  bath  should  be  of  simple  boiled  water,  with  the  addition  at  times 
of  a  little  sodium  bicarbonate  or  boric  acid.  The  dressings  to  be  pre- 
ferred are  of  simple  sterile  gauze.  Zinc  ointment  combined  with  small 
quantities  of  boric  or  salicyUc  acid  makes  the  best  moist  application, 
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while  the  most  useful  powder  is  a  mixture  of  zinc  oxide,  talc,  and  bis- 
muth subnitrate.  Certain  therapeutic  applications,  such  as  solutions 
of  zinc  or  copper  sulphate,  are  useful  in  impetigo,  while  in  purulent 
conditions  hydrogen  peroxide  is  an  acceptable  antiseptic.  Iodoform 
is  powerful  in  this  connection,  but  has  disadvantages.  Its  use  should 
be  reserved  for  certain  forms  of  ecthyma  and  cutaneous  gangrene. 
In  furunculosis,  after  proper  washing  with  antiseptics  and  smearing 
of  the  surrounding  parts  with  10  per  cent,  boric  acid  in  vaseline,  the 
lesions  should  be  incised,  drained,  and  dressed  with  dry  gauze.  Gen- 
eral treatment  consists  in  proper  feeding  and  hygiene,  fresh  country 
or  sea  air,  tonics,  and,  in  marked  cachexia,  subcutaneous  injections  of 
normal  salt  solution. — Journal  de  MSdecine  de  Paris,  1904,  No.  23,  p.  232. 


Euqiiinine  in  Malaria. — Large  doses  of  this  drug,  according  to  Dr. 
K.  B.  BuDBERG,  produce  none  of  the  unpleasant  effects- of  quinine,  and 
it  is  at  least  as  powerful  against  malaria  as  the  latter  agent.  On  account 
of  its  lack  of  bitter  taste  it  is  easily  administered  to  children,  and  its 
solubility  in  alcohol  is  an  additional  recommendation.  It  is  an  impor- 
tant fact  that  euquinine  in  sufficiently  large  doses  (not  less  than  15 
grains),  and  given  about  six  hours  before,  wall  prevent  an  expected 
paroxysm.  Smaller  doses  may  have  a  like  effect  or  only  lessen  the  inten- 
sity of  the  paroxysm,  or  cause  it  to  appear  at  irregular  intervals.  A 
single  dose  of  from  15  to  20  grains  often  will,  in  recent  cases,  prevent 
further  chills,  but  in  chronic  cases  a  recurrence  is  likely  to  take  place 
within  a  week  or  two. — <S/.  Pefersburger  medicinische  Wochenschrift, 
1904,  No.  6,  p.  53. 


The  Treatment  of  Itching. — M.  F.  Tremolieres  considers  the  ideal 
treatment  to  be  that  which  strikes  at  causes  and  regulates  the  polyuria, 
the  oliguria,  the  hypoazaturia,  the  albuminuria,  the  choljemia,  the 
intestinal  insufficiency,  or  whatever  produces  the  pruritis.  Various 
drugs  taken  internally  may  influence  this  distressing  symptom — the 
author  considers  carbolic  acid,  gelsemium  (which  he  believes  danger- 
ous), valerian,  atropine  sulphate,  or  valerianate  (by  mouth),  arsenious 
acid,  hydrocyanic  acid,  asafoetida,  etc.  In  the  pruritus  of  digestive 
origin  and  in  senile  and  vulvar  pruritus  he  recommends  lactic  acid, 
6  to  10  drops  of  a  1  per  cent,  solution  for  infants;  15  to  30  drops  for 
adults.  External  applications  may  be  in  the  form  of  lotions,  powders, 
or  pomades.  The  following  comprehensive  formula  is  suggested: 
hydrocyanic  acid,  ^  to  1  part;  mercury  bichloride,  ^  to  1  part;  copper 
sulphate,  1  to  5  parts;  carbolic  acid,  5  to  10  parts;  resorcin,  5  to  20 
parts;  chloral,  5  to  25  parts;  pota.ssium  bromide,  5  to  50  parts;  water, 
1000  parts.  Lotions  of  menthol  and  ichthyol,  powders  of  bismuth,  zinc 
oxide,  salol,  and  salicylic  acid  are  mentioned,  as  well  as  ointments  of 
potassium  cyanide,  morphine,  cocaine,  belladonna,  and  calomel. 
Pruritus  of  the  anal  and  genital  regions  may  be  treated  by  supposi- 
tories, lotions,  and  douches  of  very  hot  water,  either  pure  op  medicated. 
Above  all,  the  local  lesions,  such  as  fissures,  parasites,  irritating  dis- 
charges, etc.,  should  be  corrected.  Moist  dressmgs  of  5  to  10  per  cent, 
silver  nitrate  solution  are  useful  here.  Various  physical  means,  the 
chief  of  which  are  hydrotherapy,  electrotherapy,  cutaneous  occlusion, 
and  climatotherapy  are  proper  adjuvants  in  treatment. — La  presse 
medicale,  1904,  No.  51,  p.  401. 
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Status    Lymphaticus,   with    Report  of    Cases.  —  R.   A.   Biechele 

{Archives  of  Pediatrics,  July,  1904)  carefully  reviews  the  morbid 
anatomy  of  status  lymphaticus,  and  reports  several  interesting  cases. 

The  first  case,  although  unconfirmed  by  post-mortem  examination, 
is  by  reason  of  its  history  and  course  classed  as  status  lymphaticus. 
The  child,  eleven  months  old,  had  been  observed  for  the  first  time 
when  six  months  of  age.  At  that  time  she  had  enterocolitis,  with  thymic 
asthma  and  several  slight  convulsive  seizures.  Percussion  revealed 
a  marked  increase  of  dulness  in  the  region  of  the  thymus;  the  tonsils 
were  large,  adenoids  prominent,  and  there  was  some  enlargement 
of  the  superficial  lymph  nodes.  She  recovered  from  the  enterocolitis 
and  remained  well  mitil  the  final  attack.  Following  a  slight  fall  con- 
vulsions supervened  and  continued  for  several  hours.  Then  thymic 
asthma  developed,  which  was  followed  by  a  short  period  of  coma,  and 
again  conviilsions,  which- continued  until  death  occurred,  twenty-four 
hours  after  the  receipt  of  an  injury  so  slight  that  under  ordinary  circum- 
stances it  would  have  passed  unnoticed. 

The  relation  of  status  lymphaticus  to  infection  is  illustrated  by  the 
following  case:  This  child,  twenty-two  months  of  age,  had  always  been 
in  good  health  until  the  present  illness.  There  had  been  a  house  epi- 
demic of  influenza,  and  this  patient  contracted  the  disease,  which  was 
typical,  but  apparently  of  mild  character.  Upon  the  second  day,  with- 
out premonitory  symptoms,  he  developed  convulsions,  epileptiform  in 
character,  occurring  at  first  at  intervals  of  about  thirty  minutes.  But 
in  about  two  hours  the  convulsive  explosions  recurred  with  such  rapidity 
as  to  be  almost  constant,  and  continued  until  death,  about  four  hours 
after  the  first  seizures  and  twenty-five  hours  from  the  time  of  the  first 
evidence  of  infection. 

The  autopsy  showed  body  well  developed  and  nourished,  with 
rickety  manifestations.  Upon  opening  the  thorax  a  very  large  thymus 
presented  itself,  reaching  from  above  the  episternal  notch  well  down 
over  the  pericardium  and  having  two  large  lateral  lobes.  The  organ 
weighed  fifty-two  grams,  but  the  trachea  was  not  compressed  to  any 
great  degree.  The  heart  and  lungs  were  normal.  The  bronchial  lymph 
nodes  were  enlarged.  The  spleen  was  enlarged,  but  of  normal  consist- 
ence. The  agminated  glands  of  the  ileum  were  very  large  and  elevated. 
The  solitary  follicles  throughout  the  large  intestine  were  very  conspicu- 
ous. The  mesenteric  lymph  nodes  were  exceedingly  numerous,  and 
upon  section  were  succulent  and  of  a  translucent  gray  color.     The 
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stomach  was  all  but  completely  destroyed  by  self-digestion.  Kidney 
and  pancreas  were  normal,  and.  the  liver  was  of  normal  size  and  gray 
upon  section. 

Upon  microscopic  examination  the  thymus  showed  hyperplasia  of 
the  lymphoid  elements.  Hassal's  corpuscles,  which  were  numerous, 
showed  a  degeneration.  There  was  a  general  hyperplasia  of  the  lymph- 
oid elements  of  the  intestine. 


The  Albumin  Content  of  Whey. — C.  B.  Grulee  (Archives  of  Pedia- 
trics, June,  1904)  gives  the  results  of  his  experiments  in  determining 
the  albumin  content  of  whey. 

The  proteid  percentage  of  whey,  as  given  by  various  writers,  ranges 
from  0.86  per  cent.  (Konig)  to  1.02  per  cent.  (White  and  Ladd). 

The  writer  obtained  the  following  results :  The  average  of  a  number 
of  examinations  was  0.5013  per  cent.,  the  highest  0.6616,  and  the  lowest 
0.2928  per  cent.  The  work  was  conducted  in  the  Laboratory  of  Physio- 
logical Chemistry  of  Northwestern  University  Medical  School,  and 
the  following  method  was  used:  skimmed  milk  of  pure  quality  and 
known  to  be  stable  in  regard  to  the  percentage  of  its  constituents,  was 
taken  and  raised  to  a  temperature  of  106°  F.,  and  rennet  added  in  the 
proportion  of  one  grain  to  the  quart.  After  thirty  minutes  the  curd 
was  broken  and  removed  by  filtering  through  a  wire  sieve.  The  whey 
was  heated  to  150°  F.  to  destroy  the  enzyme. 

The  whey  was  again  filtered  through  Swedish  filter  paper,  the  sedi- 
ment being  small  in  amount.  To  25  c.c.  of  this  filtrate  was  added  1  c.c. 
of  25  per  cent,  acetic  acid  and  three  or  four  drops  of  10  per  cent,  ammo- 
nium hydroxide  and  distilled  water  to  make  100  c.c.  This  was  boiled 
thoroughly  and  set  aside  until  the  coagulated  albumin  had  settled. 

The  clear  fluid  was  decanted  through  a  Gooch  crucible  and  distilled 
water  added  to  the  albumin  left  in  the  beaker.  The  supernatant  fluid 
was  treated  in  this  manner  several  times,  and  the  albumin  was  finally 
washed  three  times  and  then  dried  at  105°  C.  for  two  hours,  at  the  end 
of  which  time  it  was  cooled  and  weighed. 

The  drying  and  weighing  were  repeated  until  no  difference  in  weight 
was  obtained. 

The  writer  believes  that  the  various  results  obtained  by  experimenters 
in  this  line  have  been  due  to:  1.  The  milk.  2.  The  method  of  prepa- 
ration of  the  whey.  3.  The  method  of  determination  of  the  amount  of 
albumin. 

It  is  probable  that  most  experimenters  have  prepared  the  whey  by 
the  use  of  liquid  rennet  and  have  determined  the  amount  of  albumin 
by  the  Kjeldahl  process. 

The  writer  used  powdered  rennet  and  the  gravimetric  process  as 
described. 

This  method  evidently  procures  a  more  perfect  curding  of  the  casein 
and  leaves  for  the  infant  the  more  easily  digested  proteids. 

PoUakiuria  and  Enuresis  of  Hysterical  Origin  in  Children. — O. 
Reinach  (Jahrbuch  fiir  Kinder heilkunde,  1903,  Bd.  viii.,  S.  795)  reports 
two  observations  in  children.  The  first  patient  was  a  girl,  aged  two 
years,  intelligent  and  well  developed,  whose  mother  showed  all  the 
stigmata  of  hysteria,  and  whose  father  was  neurasthenic.  Following  a 
terrifying  dream,  the  child  developed  pollakiuria,  voiding  urine  twenty 
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to  thirty  times  in  the  twenty-four  hours,  and  as  frequently  by  day  as  by 
night.  Sometimes  she  wet  the  bed,  though  she  usually  waked  and  cried 
vociferously.  After  this  condition  lasted  two  months  the  author  con- 
ceived the  idea  of  submitting  her  to  painful  faradization.  This  means 
of  suggestion  succeeded  at  once  and  prompt  cure  resulted.  The  same 
procedure  was  successful  in  the  second  patient,  a  girl,  aged  ten  years, 
whose  mother  was  manifestly  hysterical. 


GYNECOLOGY. 


UNDER   THE    CHARGE    OF 

HENRY  C.  COE,  M.D., 

OF    NEW    YORK. 
ASSISTED    BY 

WILLIAM  E.  STUDDIFORD,  M.D. 


Castration  after  Hysterectomy.— Bluhm  {Zentralhlatt  fiir  Gynd- 
kologie,  1904,  No.  28)  reports  the  case  of  a  virgin,  aged  forty  years, 
whose  uterus  was  removed  for  malignant  disease,  the  ovaries  and  tubes 
being  spared.  After  the  lapse  of  nearly  two  years  she  began  to  have 
such  severe  menstrual  molimina  that  it  was  necessary  to  extirpate  the 
ovaries.  The  writer  thinks  that  this  phenomenon  is  more  apt  to  follow 
hysterectomies  for  cancer  than  for  fibroid,  hence  he  strongly  advises 
the  removal  of  the  adnexa  in  the  former  cases,  aside  from  the  risk  of 
metastasis. 


Alexander's  Operation.  —  Steidl  (Zentralhlatt  fiir  Gyndkologie, 
1904,  No.  28)  reports  60  cases  extending  over  a  period  of  two  and  one- 
half  years;  38  for  simple  retrodisplacement,  and  22  for  retroflexion  with 
prolapsus.  He  makes  a  crescentic  incision  above  the  pubes  and  does 
not  open  the  canal.  Non-absorbable  sutures  are  used,  and  the  wound 
is  always  drained.  The  patient  is  allowed  to  leave  the  hospital  at  the 
end  of  two  weeks(!).  Suppuration  occurred  in  12  cases.  Of  49  patients 
who  were  examined  at  intervals  of  from  two  months  to  two  and  one- 
half  years  after  operation  all  but  2  were  permanently  cured. 

Primary  Carcinoma  of  the  Clitoris. — Ja(^oby  {Zentralhlatt  fiir  Gynd- 
kologie, 1904,  No.  .30)  reports  two  cases  in  which  he  operated,  both 
having  a  recurrence  in  the  inguinal  glands.  He  collected  reports  of 
sixty-five  other  cases.  The  writer  advises  that  every  case  of  obstinate 
pruritus  or  eczema  of  this  region  should  be  regarded  with  suspicion 
as  a  possible  forerunner  of  malignant  disease,  and  in  the  event  of 
enlargement  of  the  organ  a  piece  should  be  removed  for  microscopic 
examination.  The  only  operation  is  extensive  excision  with  thorough 
cauterization. 


Results  of  Operation  for  Retroflexion  and  Prolapsus  — Baatz  (Zen- 
tralblatt  fur  Gyndkologie,  1904,  No.  30)  reports  217  operations  for  pro- 
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lapsus  extending  over  a  period  of  five  years.  His  conclusions  are  as 
follows:  All  cases  of  prolapse  of  the  vagina  without  retroversion  should 
be  treated  by  extensive  plastic  operations.  In  cases  in  which  there 
is  accompanying  retroversion  ana  prolapsus,  with  or  without  fixation 
of  the  uterus,  ventrofixation  should  also  be  done.  Vaginofixation  with 
plastic  operations  is  indicated  in  patients  who  have  passed  the  climac- 
teric, and  rarely  in  cases  of  complete  procidentia.  In  short,  the  writer 
prefers  ventrofixation  to  shortening  of  the  round  ligaments  as  the 
routine  treatment  of  retroflexion,  whether  the  uterus  is  adherent  or 
mobile. 


Origin  of  Broad  Ligament  Cysts.  —  Handley  (Journ.  Ohst  and 
Gyn.  of  British  Empire,  1903,  No.  11)  advances  the  ingenious  theory 
that  all  cysts  of  the  broad  ligaments  situated  above  the  tubes,  and 
which  can  be  enucleated,  develop  through  the  distention  of  accessory 
tubes.  This  he  infers  because  he  has  found  such  cysts  communicating 
with  normal  Fallopian  tubes,  and  showing  on  their  inner  walls  folds 
identical  with  those  found  in  specimens  of  hydrosalpinx. 

Isolation  of  the  Pelvic  Cavity  with  a  Flap  of  Peritoneum  and  Fascia. 

— Kronig  {Zentralblatt  fur  Gyndkolngie,  1904,  No.  31)  recommends 
this  method  of  shutting  off  the  pelvic  from  the  general  peritoneal 
cavity,  especially  after  abdominal  hysterectomy  for  cancer  of  the 
uterus.  Instead  of  using  peritoneal  flaps  alone,  he  strips  off  the 
parietal  fascia  also,  both  anteriorly  and  posteriorly.  Two  cases  are 
reported,  one  of  which  terminated  fatally. 


Cause  of  Hemorrhage  in  Fibroids. — Theilhaber  and  Hollinger 
(Archiv  fiir  Gyndkologie,  Band  Ixxi.,  Heft  2)  from  an  examination  of 
nineteen  fibroid  uteri  demonstrated  the  erroneous  nature  of  the  view 
that  the  bleeding  in  these  cases  is  due  to  hyperplasia  of  the  endome- 
trium. Atrophy  of  the  mucosa  was  more  often  present  than  hyper- 
trophy. The  writers  believe  that  the  "myofibrosis"  of  the  uterine 
wall  is  the  true  cause.  In  consequence  of  this  condition  the  vessels 
cannot  contract  normally  during  menstruation.  Muscular  contractions 
in  the  tumor  and  excessive  congestion  from  psychical  influences  are 
other  factors. 


Anatomy  of  Placental  Poljrpi.  —  Curtis  and  Oui  contribute  an 
extended  article  on  this  subject  to  the  Annales  de  Gynecologic  et  d'Ob- 
stetrique,  July,  1904,  of  which  the  following  is  a  summary:  The  struc- 
ture of  placental  polypus,  or  so-called  decidiioma  benignum,  is  more 
complex  than  is  usually  supposed.  It  includes  both  the  fetal  and  the 
maternal  elements  of  the  placenta,  has  a  special  vascular  supply,  and 
is  capable  of  continuous  growth,  like  a  true  neoplasm.  Its  nutrition 
depends  on  variations  in  the  maternal  circulation,  the  imperfectly 
obliterated  intervillous  spaces  being  in  direct  communication  with  the 
vessels  in  the  submucosa.  The  layer  of  Langhans  and  the  syncytium 
tend  to  proliferate,  but  there  is  never  any  tendency  to  invasion  of  the 
uterine  tissue,  as  Michaelis  claims.  The  writers  disagree  with  Hart- 
mann  and  Toupet,  who  claim  that  the  distinguishing  feature  of  these 
polypi  is  the  presence  of  bloodvessels  in  the  chorionic  villi.  They 
regard  the  persistence  of  the  syncytium  as  the  principal  element  in  the 
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diagnosis,  since  the  latter  cannot  exist  without  a  free  vascular  supply. 
The  most  important  inference  is  that  such  polypi  under  unknown 
conditions  may  become  malignant. 
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Papilloma  of  the  Sole, — T.  D.  Berry  (Journal  of  Cutaneoxis  Diseases, 
May,  1904)  reports  a  personal  case  of  this  disease  and  refers  to  the  case 
described  by  D.  W.  Montgomery  in  the  Journal  of  the  American  Med- 
ical A  ssociation,  July  11,1 903 .  The  author,  while  designating  the  disease 
"papilloma,"  throughout  his  remarks  refers  to  it  as  a  wart.  It  was 
extremely  rebellious  to  all  manner  of  treatment,  being  finally  cured  by 
the  Paquelin  cautery,  burning  entirely  through  the  skin  of  the  sole  and 
into  the  fatty  cushion  beneath,  and  then  turning  the  point  round  and 
round  until  there  was  a  hole  left  in  which  the  blunt  end  of  a  lead-pencil 
could  have  been  inserted.    Six  months  later  there  was  no  recurrence. 


Effect  of  Becquerel  Rays  upon  Tissues.—HALKIN  (Arch,  filr  Derm, 
und  Syph.,  1903,  Ixv.  p.  201)  found  that  the  bloodvessels  seem  to  be 
first  affected,  but  that  the  action  on  these  structures  cannot  be  regarded 
as  the  cause  of  the  other  phenomena,  much  less  that  of  the  inflamma- 
tion. There  appears  to  be  a  lack  of  resistance  of  the  bloodvessels  due 
to  a  form  of  paralysis.  In  normal  and  in  lupus  tissues,  after  prolonged 
exposure  daily  for  nineteen  days,  cellular  degeneration,  dilatation  of 
the  vessels,  and  hemorrhage  was  noted  in  the  superficial  layers,  but  the 
deeper  layers  were  not  affected. 

A  Series  of  Cases  Treated  by  Radium, — Hartigan  (British  Journal 
of  Dermatology,  March,  1904,  p.  105)  brought  before  the  Dermatological 
Society  of  Great  Britain  and  Ireland  a  number  of  cases  of  cutaneous 
disease,  chiefly  rodent  ulcer  and  lupus.  The  radium  used  weighed 
ten  milligrams,  and  was  contained  in  an  excavation  at  the  end  of  a 
vulcanite  screw  and  covered  with  a  mica  plate,  which  in  turn  was 
secured  by  a  brass  cap  having  a  window  in  it.  It  fitted  into  an  outer 
vulcanite  case,  admitting  of  the  screw  being  withdrawn  or  projected. 
The  results  obtained  were  very  encouraging. 

Reference  may  be  made  in  particular  to  a  case  of  nsevus  vasculosus 
or  "port-wine  mark"  in  a  woman,  aged  twenty-six  years,  which  had 
existed  from  birth,  having  since  then  extended  somewhat.  It  was  on  the 
left  cheek,  extending  from  the  eyelid  to  the  upper  lip  and  on  the  nose. 
The  upper  half  received  in  all  eight  applications  and  the  lower  three 
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method  will  in  acute  inflammation  dissolve  in  33  per  cent,  sulphuric 
acid  in  about  half  a  minute,  (h)  In  chronic  inflammation  the  crystals 
by  the  "A"  method  will  take  one  or  two  minutes  to  disappear.  3.  If 
crystals  are  found  in  preparations  made  by  both  the  "A"  and  the 
"b"  methods  there  may  be  (a)  malignant  disease  of  the  pancreas, 
when  the  crystals  will,  as  a  rule,  take  from  three  to  five  minutes  to 
dissolve,  and  operation  is  inadvisable;  (b)  a  damaged  pancreas  due  to 
past  pancreatitis,  when  the  crystals  will  dissolve  in  from  one  to  two 
minutes;  (c)  some  disease  not  connected  with  the  pancreas,  when  the 
crystals  will  dissolve  in  about  one  minute.  In  the  two  latter,  (6)  and 
(c),  the  urgency  of  the  symptoms  and  the  condition  of  the  patient  must 
decide  the  need  for  an  exploratory  incision. 

The  writer  believes  that  these  methods  are  also  going  to  be  of  service 
in  ditterentiating  pancreatic  from  non-pancreatic  diabetes.  This  belief 
is  based  on  practical  experience  with  the  test  in  one  case  of  diabetes, 
which  was  subsequently  shown  at  autopsy  to  be  pancreatic  in  origin. 
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Osteoplastic  Resection  of  the  Symphysis. — Manz  (Centralblatt  fiir 
Chir.,  1904,  No.  15)  states  that  the  technique  briefly  consists  in  a  skin 
incision  which  should  be  prolonged  from  either  tubercle  of  the  pubes 
downward.  This  incision  should  be  continued  downward  until  the 
angle  of  the  pubic  arch  is  reached,  and  all  the  parts  should  be  freely 
dissected  loose.  Then  bv  means  of  a  wire  saw  the  bone  should  be 
severed,  the  direction  of  the  saw  being  in  the  direction  of  the  obturator 
foramen;  then  taking  a  periosteal  elevator  the  periosteum  should  be 
freely  separated,  the  subsequent  cutting  of  the  bone  being  subperi- 
osteal. By  this  means  the  contents  of  the  lower  pelvis  are  most  acces- 
sible, and  extirpation  of  the  prostate  or  the  urethra  or  the  genital  organs 
in  women  may  be  done  with  the  greatest  ease.  When  the  operation 
is  completed  four  wire  sutures  are  amply  sufficient  to  approximate 
the  symphysis;  then  the  incision  of  the  skin  should  be  closed  in  the 
usual  manner. 


A  New  Experiment  in  the  Operative  Treatment  of  Chronic  Bright's 
Disease. — Bakes  (Centralblatt  fiir  Chir.,  1904,  No.  14)  states  that  he 
has  had  such  good  results  in  one  case  treated  by  Edebohls'  method 
that  it  demands  to  be  published:  The  patient,  a  man,  aged  twenty- 
five  years,  had  been  under  treatment  for  ten  years  in  various  hospitals 


926  PROGRESS    OF   MEDICAL   SCIENCE. 

for  a  chronic  nephritis  of  obscure  etiology.  Upon  his  admission  to  the 
hospital  it  was  found  that  his  case  was  typical  of  this  disease,  with 
marked  oedema  of  the  legs,  ascites,  etc.  An  examination  of  the  urine 
showed  it  to  be  markedly  albuminous  and  full  of  casts.  Operation 
being  decided  upon,  a  bilateral  decortication  was  performed,  and  the 
patient  made  an  uninterrupted  recovery,  eight  months  later  being  suf- 
ficiently well  to  return  to  his  usual  occupation. 

From  the  experience  of  this  case  it  would  seem  that  the  weak  point 
in  Edebohls'  method  consists  in  a  return  of  the  denuded  kidney  back 
into  its  flat  capsule,  which  of  necessity  contains  but  little  tissue,  and 
for  that  reason  Bakes  in  completing  the  operation  merely  returned  the 
kidney  after  removal  of  as  much  of  this  capsule  as  was  possible,  and 
he  advises  that  instead  of  returning  tlie  kidney  inside  of  its  capsule, 
the  kidney  should  either  be  enclosed  in  the  mesentery  or  should  be  dis- 
located so  that  it  is  intraperitoneal  when  the  raw  surfaces  are  brought 
into  intimate  contact  with  the  peritoneum.  In  regard  to  these  two 
methods  of  disposing  of  the  kidney,  it  would  seem  that  it  must  depend 
not  only  upon  the  size  of  the  kidney,  but  also  upon  the  condition  of  the 
mesentery;  and  in  those  cases  where  the  mesentery  is  found  to  be 
atrophied  the  intraperitoneal  method  would  seem  to  be  the  best.  In  a 
subsequent  operation  a  decorticized  large  white  kidney  was  returned 
and  placed  between  the  mesentery,  and  the  patient  made  an  uninter- 
rupted recovery. 

Free  Serous  Exudation  of  the  Peritoneum  as  an  Early  Symptom  of 
Perforated  Peritonitis. — Haegler  (Centralblatt  fiir  Chir.,  1904,  No. 
10)  states  that  as  the  result  of  animal  experimentation  he  has  learned 
that  the  quantity  of  the  exudate  stands  in  direct  proportion  to  the  amount 
or  virulence  of  the  germ  material  or  its  toxin  that  has  been  introduced. 
Under  the  author's  direction,  Thommen  made  a  series  of  experiments 
on  animals.  Ten  c.cm.  of  normal  salt  solution  was  injected  intraperi- 
toneally  and  the  animals  killed  after  various  periods  of  time.  These 
experiments  showed  that  within  the  first  six  hours  the  amount  of  the 
intraperitoneal  fluid  was  four  times  greater  than  the  amount  that  had 
been  injected;  it  consisted  of  an  opalescent  fluid  very  rich  in  albumin 
and  which  on  standing  became  gelatinous.  Intraperitoneal  injection 
into  a  rabbit  of  100  grams  of  distilled  sterile  water  was  followed  in 
a  few  hours  by  an  increase  of  from  30  to  40  c.cm.  of  this  same  albu- 
minous fluid.  The  peritoneum  reacts  to  all  irritation  very  rapidly, 
and  this  reaction  is  shown  by  the  excretion  of  a  serous  exudate,  and  it 
may  be  stated  that  absorption  occurs  in  an  almost  similar  length  of 
time.  This  exudation  into  the  peritoneal  cavity  is  a  movement  of 
defence,  as  it  were,  on  the  part  of  the  peritoneum  to  irritation  or  infec- 
tion. In  those  cases  of  local  inflammation  of  the  intestinal  wall  the 
presence  of  free  fluid  in  the  peritoneal  cavity  should  be  considered  as 
being  unfavorable  in  weighing  up  the  prognosis  of  the  case.  It  shows 
that  there  is  no  tendency  toward  a  restriction  of  the  area  of  inflamma- 
tion, for  as  soon  as  an  attempt  is  made  to  restrict  this  inflammation 
adhesions  very  rapidly  develop. 

The  Treatment  of  Supracondyloid  Fractures  of  the  Humerus  by 
the  Use  of  the  Bardenheuer  Extension  Apparatus. — Grassner  (Cen- 
tralblatt fiir  Chirurgie,  1903,  No.  44)  states  that  the  treatment  of  all 
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applications,  each  of  ten  minutes'  duration,  atid  invariably  after  two  or 
three  applications  a  smart  reaction  followed,  with  vesication  and  the 
subsequent  formation  of  scars,  which  later  appeared  as  distinct,  white 
areas. 

Treatment  of  Lupus  and  Cancer  by  Light  and  Roentgen  Rays.- — 
R.  B.  Wild  {Medical  Chronicle,  December,  1903)  found  that  the 
Lortet-Genoud  lamp  was  not  so  effective  as  the  Finsen  lamp  or  the 
Roentgen  rays.  For  ulcerated  surfaces  and  large  areas  the  Roentgen 
rays  were  more  useful  than  the  lamp.  Excessive  reaction  is  cautioned 
against,  the  best  results  having  been  obtained  when  the  reaction  did  not 
occur  or  was  slight.  In  carcinoma  the  results  were  not  satisfactory.  Out 
of  ten  inoperable  cases  there  was  a  fatal  termination  in  nine,  although 
in  these  cases  pain  was  relieved  and  the  discharge  lessened. 


Qranuloma  Fungoides  Successfully  Treated  with  X-rays. — Lust- 
GARTEN  {Journal  of  Cutaneous  Diseases,  April,  1904,  p.  185)  records 
a  case  in  which  treatment  succeeded  after  a  long  treatment  of  arsenic 
hypodermically  administered  had  failed.  The  itching  was  a  very 
notable  and  distressing  symptom,  which  practically  ceased  after  the 
first  exposure.  The  lesions  were  fungoid  and  were  widely  distrib- 
uted. A  mild  degree  of  inflammation  of  the  skin  developed  under 
repeated  exposures,  but  disappeared  within  a  week,  with  a  shedding 
of  the  epidermis.  The  patient  was  singularly  susceptible  to  the  rays, 
for  a  single  twenty-minute  exposure  Avould  produce  an  inflammation 
of  the  skin  on  any  part  of  the  general  surface,  followed  by  a  complete 
disappearance  of  the  lesion. 

Elliott  {ibid.)  has  also  observed  excellent  results  from  the  same 
treatment  in  this  disease,  a  case  being  referred  to  in  which  seventy-two 
exposures  caused  complete  disappearance  of  all  the  lesions.  Not  all 
cases,  however,  are  improved  by  this  method  of  treatment,  according 
to  the  experience  of  Dr.  Duhring  in  a  certain  case. 


«     m( 
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The  Staphylococci  of  Chronic  Eczema. — F.  Veiel  {Milnchener  med. 

Wochenschrift,  January  6,  1904)  examined  cases  of  eczema  madidans, 

moist  and  crusted,  and  found  that  in  all  forms  and  in  all  stages  these 

organisms  were  present — generally  yellow,  sometimes  white,  and  occa- 

ionally  lemon  colored.    With  few  exceptions  they  existed  in  pure  cul- 

res.  Tests  were  made  to  distinguish  the  saprophytic  from  the 
pyogenic  forms,  with  the  result  that  in  every  case  the*  staphylococci  of 
eczema  seemed  to  be  the  same  as  the  ])yogenic  forms,  and  the  question 
is  put  forth.  What  part  do  they  play  in  the  production  of  eczema?  It 
does  not  appear  that  anyone  has  been  able  by  inoculation  to  have  pro- 
duced a  chronic  eczema,  but  it  is  highly  probable  that  they  must  be 
regarded  as  influencing  the  disease  and  its  course. 

Creeping  Eruptions. — L.  P.  Hamburger  {Journal  of  Cutaneous  Dis- 
eases, May,  1904)  considers  the  whole  subject  at  length.  It  has  a 
|Special  dermatological  importance,  and  is  worthy  of  note  from  a  general 
ledical  standpoint  because  of  its  relation  to  myiasis,  especially  as 
ipplies  to  the  bot-fly.  The  buttock  is  often  the  seat  of  the  disease, 
)ointing  to  the  toilet  as  the  possible  seat  of  contagion.  The  feces  may 
ilso  be  the  carrier  of  the  larvae.    The  author  describes  a  case  occurring 
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in  an  imbecile  boy,  the  lesion  in  the  skin  consisting  of  a  serpiginous, 
curling,  purplish,  brownish,  slightly  crusted  line  situated  on  the  right 
buttock,  which  gradually  spread  until  an  area  the  size  of  a  hand  was 
included.  Excision  of  a  piece  of  skin  failed  to  discover  a  suspected 
parasite,  but  following  the  excision  the  line  faded  and  the  process 
ceased.  Reference  is  made  to  the  literature.  The  disease  occurs  more 
frequently  in  Russia  than  elsewhere,  due  to  the  bot-fly  larvje,  but  the 
parasite  often  escapes  detection  in  a  search  for  it. 

Hyperidrosis  Treated  by  Roentgen  Rays, — Engman  {Interstate 
Medical  Journal,  1903,  x.,  p.  377)  treated  a  case  of  this  disease  affect  - 
ing  the  axilla?  for  three  months  until  a  dry  erythema  was  produced,  with 
loss  of  hair,  with  the  result  that  there  was  improvement  amounting  to 
50  to  75  per  cent.  Stelwagon  (Journal  of  Cutaneous  Diseases,  1903, 
xxi.)  also  found  the  same  agent  useful  in  sweating  of  the  palms. 

A  Case  of  Bullous  Lichen  Planus. — M.  F.  Engman  (Journal  of 
Cutaneous  Diseases,  May,  1904)  reports  a  case,  and  concludes  that  the 
bleb  formation  is  not  a  part  of  the  pathological  process,  but  that  it 
may  form  in  certain  cases  upon  additional  injury  to  the  tissues  through 
friction  or  accidental  violence.  It  is  a  rare  occurrence.  The  designa- 
tion lichen  planus  pemphigoides  would  seem  an  appropriate  name  for 
the  manifestation.    A  good  photograph  accompanies  the  article. 

Dermatitis  Exfoliativa  Neonatorum,  or  Ritter's  Disease  — A.  G. 
Patek  (Journal  of  Cutaneous  Diseases,  June,  1904)  gives  a  case  of  this 
disease  (rare  in  this  country,  although  Ritter,  in  Germany,  in  ten  years 
observed  nearly  300  cases),  and  states  that  it  is  liable  to  be  confounded 
with  pemphigus  foliaceus,  acute  pemphigus,  and  syphilis.  The  clinical 
history  points  to  a  septic  nature,  which  view  is  corroborated  by  Rit- 
ter's experience,  that  it  occurred  in  epidemics  in  foundling  asylums. 
It  is  infectious,  though  Ritter  has  much  evidence  to  show  that  con- 
tagion plays  no  part  in  its  spread. 

ratek  found  diplococci  in  the  serum  of  lesions,  but  states  that  a 
diplococcus  has  been  found  also  in  pemphigus,  observers  remarking 
upon  its  resemblance  to  the  gonococcus.  Most  observers  have,  how- 
ever, isolated  a  micrococcus  that  in  two  cases  gave  rise,  upon  inocula- 
tion, to  typical  pemphigoid  bullae.  It  is  probable,  the  author  thinks, 
that  there  is  confusion  in  the  diagnosis  of  the  two  diseases,  although 
it  is  possible  to  make  a  correct  diagnosis. 

Dermatitis  Herpetiformis  in  Children. — Meynet  and  Pehu  (An- 
nales  de  Derm,  et  de  Syph.,  December,  1903)  conclude  that  the  disease 
occurs  more  often  in  the  later  than  in  the  earlier  period  of  childhood, 
from  six  to  ten  years  being  the  commonest  period;  that  males  are 
more  affected  than  females  (17  to  7) ;  that  no  single  cause  can  be  stated 
to  exist  in  the  majority  of  cases,  and  that  there  is  no  reason  for  making 
a  distinct  group  of  children's  cases  as  proposed  by  Unna. 

Acute  Infectious  Pemphigus  in  a  Butcher. — J.  T.  Bowen  (Journal' 
of  Cutaneous  Diseases,  June,  1904)  finds  this  case  interesting,  because 
it  occurred  at  a  period  when  epizootic  foot-and-mouth  disease  pre- 
vailed in  New  England,  a  year  ago.    The  eruption  of  blebs  was  evi- 
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(lently  due  to  an  infection  from  a  wound  in  a  man  engaged  in  butcher- 
ing. Reference  is  made  to  the  reports  of  Uke  cases  by  Pernet  and 
others.  The  evidence  is  not  sufficient  to  prove  that  the  virus  of  foot- 
and-mouth  disease  (usually  mild  both  in  animals  and  man)  was  a 
factor  in  this  case.  In  acute  pemphigus  no  other  agent  than  an  inocu- 
lated infection  seems  tenable,  the  process  being  a  febrile  infectious 
disease  running  an  acute  course. 

Histological  Investigation  of  Some  Well-known  Reducing  Drugs 
in  Skin  Diseases. — Vignolo  Lutati  {Monatshejie  /.  Prakt.  Derm., 
March  15,  1904)  experimented  on  a  cock's  comb  with  tar,  anthrarobin, 
gallacetophenon,  and  ichthyol.  The  action  of  tar  is  not  merely  super- 
ficial, but  extends  deep  into  the  corium.  Oleum  rusci  is  more  stim- 
ulating than  oleum  cadinum.  Anthrarobin  acts  similarly  to  chrysarobin, 
and  the  author  thinks  that  it  might  well  replace  the  latter  in  practice. 

Gallacetophenone  is  less  stimulating  than  pyrogallol,  more  so  than 
anthrarobin,  and  more  like  chrysarobin.  The  changes  observed  under 
the  microscope  are  given  in  full. 

Treatment  of  Various  Forms  of  Cutaneous  Disease  by  X-rays  and 
Light. — W.  A.  Jamieson  (Scot.  Med.  and  Surg.  Journ.,  February, 
1904)  refers  to  133  cases  of  lupus  vulgaris  treated  by  himself  during 
eighteen  months,  a  large  proportion  bemg  treated  by  the  a:-ray,  others 
by  the  London  Hospital  modification  of  the  Lortet-Genoud  lamp.  The 
latter  method  is  regarded  as  superior  in  lupus  to  the  a;-ray  in  that  it 
did  not  produce  burns,  although  less  useful,  owing  to  its  restricted 
employment  and  slowness  of  action,  and  consequently  he  has  aban- 
doned it,  inasmuch  as  the  beneficial  effect  was  not  commensurate  with 
the  expense.  The  results  in  rodent  ulcer  with  the  a:-rays  were  good, 
and  he  advises,  first,  the  removal  of  the  growth  by  scraping,  followed 
by  chromic  acid  fused  on  the  point  of  a  probe  applied  to  restricted 
areas  at  a  time.    Excellent  results  were  obtained  in  mycosis  fungoides. 
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Bacilli  in  the  Air  Exhaled  by  Consumptives. — It  has  been  accepted 
very  generally  that  the  air  exhaled  by  consumptives  during  quiet 
respiration  contains  no  tubercle  bacilli  or  other  bacteria,  but  this  has 
been  shown  by  Dr.  W.  Koelzer  (Zeitschrift  filr  Hygiene  und  Infections- 
hrankheiten,  xliv.,  p.  217)  to  be  not  wholly  true.  This  general  belief 
is  based  upon  the  fact  that  even  fairly  strong  currents  of  air  are  incap- 
able of  taking  up  bacteria,  moulds  or  other  matters  from  moist  surfaces, 
unless  at  the  same  time  the  latter  are  subjected  to  some  mechanical 
violence.  Koelzer  experimented  with  fifteen  patients,  who  were  allowed 
to  breathe  gently  for  from  seven  to  fifteen  minutes  against  sterile  Petri 
dishes  held  two  to  three  inches  away  from  their  mouths,  proper  pre- 
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cautions  being  taken  to  exclude  all  possible  Qjrror  from  coughing, 
•  sneezing,  speaking,  and  forced  respiration.  Of  thirty  guinea-pigs 
inoculated  with  the  gelatine  contents  of  the  dishes,  but  one  became 
infected;  and  this  one  died  in  ten  weeks  of  typical  general  tuber- 
culosis. It  is  especially  significant  that  the  dish  the  contents  of  which 
this  animal  received  was  one  which  was  exposed  to  the  patient  who 
was  the  sickest  of  the  group  and  the  only  one  with  laryngeal  lesions. 
The  liberation  of  the  bacilli  in  this  instance  is  attributed  to  the 
constant  vibration  of  the  vocal  cords  or  to  the  bursting  of  minute 
bubbles,  which  occurs  when  the  moist  cords  move  apart  from  each 
other.  It  is  suggested,  however,  that  bacilli  may  be  given  off  to 
the  respired  air  by  the  bursting  of  bubbles  (rales)  in  the  fine  bron- 
chi, for  the  bursting  of  every  bubble  of  mucus  is  accompanied  by 
liberation  of  the  finest  particles  of  fluid,  invisible  to  the  naked  eye, 
some  of  which  may  not  fall  back  and  t)ecome  attached  again  to  the 
surface  of  the  tube,  but  may  escape  to  the  outer  air.  INaegeli  and 
Buchner  demonstrated  more  than  twenty  years  ago  that  the  bursting 
of  fine  bubbles  caused  by  the  ascent  of  air  currents  through  a  bed  of 
sand  impregnated  with  pure  cultures  of  bacteria,  projected  bacteria 
four  inches  vertically.  Since  particles  of  coal-dust  may  reach  the 
alveoli  in  inspiration,  there  can  be  no  doubt  that  equally  minute  particles 
from  the  lungs  may  escape  during  expiration.  Foelzer  expressly  dis- 
claims any  suggestion  that  his  results  are  of  any  great  practical  impor- 
tance, for  the  number  of  bacilli  expelled  in  this  way  must  be  as  nothing 
to  those  in  suspension  from  dried  and  pulverized  sputum  and  from 
sprayed  droplets  caused  by  coughing,  sneezing,  and  speaking.  His 
conclusions  are  summarized  as  follows:  1.  The  sentence  "The  air  of 
quiet  respiration  of  consumptives  is  free  from  tubercle  bacilli"  should 
be  amended  to  read  as  follows:  "The  air  of  quiet  respiration  of  con- 
sumptives is  not  germ-free,  yet  the  exhalation  of  tubercle  bacilli  occurs 
only  under  peculiar  conditions,  and  then  to  such  a  slight  extent  that,  from 
a  practical  point  of  view,  the  expired  air  may  not  be  considered  as  an 
essential  source  of  infection."  2.  The  source  of  the  infectivity  of  respired 
air  is  the  spraying  of  mucopurulent  material  in  the  lungs,  which  we 
hear  as  rales.  3.  The  bacilli  liberated  in  qu"et  expiration  are  so  few  in 
number  that  they  can  easily  escape  exact  experimental  demonstration. 
4.  The  possibility  of  infection  through  quiet  respiration  is  very  remote 
in  comparison  with  that  offered  by  the  pulverization  of  sputum  and 
the  sprayingof  sputum  in  coughing,  sneezing,  and  speaking.  5.  Severe 
laryngeal  tuberculosis  favors  the  infection  of  expired  air  quantitatively 
to  such  an  extent  that  the  bacilli  can  be  exhaled  in  numbers  sufficient 
for  experimental  demonstration. 

Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form  will,  if  desired,  be  furnished 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  Francis  R.  Packard,  1831  Chestnut  Street,  Philadelphia,  U.  S.  A. 
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A  STUDY  OF  ULCER  OF  THE  STOMACH  AND  DUODENUM. 

BASED    UPON   A    SERIES    OF   EIGHTY-TWO    CASES. 

By  Campbell  P.  Howard,  A.B.,  M.D., 

ASSISTANT  IN  MEDICINE,  THE  JOHNS  HOPKINS    UNIVERSITY;   ASSISTANT  RESIDENT  PHYSICIAN, 
THE  JOHNS   HOPKINS   HOSPITAL. 

(From  the  Clinic  of  Professor  Osier.) 

It  is  only  by  a  careful  study  of  a  series  of  cases  of  any  one  disease 
that  a  general  and  comprehensive  picture  of  the  condition  can  be 
obtained.  Moreover,  an  analysis  of  the  cases  of  "round  ulcer"  at 
the  Johns  Hopkins  Hospital  is  of  particular  interest,  as  the  disease 
has  here  been  regarded  as  comparatively  rare. 

Etiology.  Incidence.  In  the  analysis  ulcer  of  the  duodenum 
has  been  included,  as  physiologically,  clinically,  and  pathologically 
the  first  part  of  the  duodenum  is  identical  with  the  stomach. 

In  all,  82  cases  of  round  ulcer  have  occurred  in  the  medical,  sur- 
gical, and  gynecological  services  from  the  opening  of  the  hospital 
on  May  5,  1889,  to  May  1,  1904 — a  period  of  about  fifteen  years. 
There  has  been  a  total  number  of  44,338  admissions  to  these  ser- 
vices, which  gives  for  the  hospital  a  frequency  of  0.18  per  cent. 
According  to  service,  the  admissions  are:  17,043  medical,  with  76 
cases;  16,553  surgical,  with  4  cases;  10,961  gynecological,  with  2 
cases. 

The  surgical  series  includes  only  cases  that  were  admitted  pri- 
marily into  that  service,  and  is  exclusive  of  the  11  that  were  trans- 
ferred from  the  medical  side  for  operation. 

In  this  series  there  were  six*  duodenal  ulcers — four  in  the  medical 
and  one  each  in  the  surgical  and  gynecological  services. 

*  Since  writing,  the  record  of  a  subsequent  admission  of  a  supposed  case  has  been  found. 
The  autopsy  showed  a  ruptured  oesophageal  yarix  accompanying  a  cirihosis  of  the  liver  to  be 
the  source  of  the  hemorrhage.  The  local  signs  are  difQcult  to  explain,  as  no  ulcer  was  found 
in  the  duodenum  or  stomach. 
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We  have  elsewhere*  given  comparative  clinical  data  as  to  the 
frequency  of  ulcer  (exclusive  of  duodenal)  in  some  of  the  leading 
hospitals  of  Europe  and  America.  We  will  recall  some  of  the  more 
striking  figures:  Edinburgh,  2.02  per  cent.;  Berlin,  1.33  per  cent.; 
Boston,  1.28  per  cent.;  Montreal,  0.92  per  cent.;  London,  0.78  per 
cent.;  New  York,  0.44  per  cent.;  Baltimore,  0.37  per  cent.;  Denver, 
0.12  per  cent. 

Hence  we  conclude  that  gastric  ulcer  is  relatively  rare  in  Balti- 
more. 

Sex.  The  older  writers  state  that  ulcer  of  the  stomach  is  more 
frequent  in  women,  in  the  ratio  of  2  to  1.  Welch^  found  that  in 
1699  cases  the  ratio  was  3  to  2.  Mayo,^  in  the  operating-room, 
found  59  per  cent,  in  women  and  41  per  cent,  in  men.  Greenough 
and  JosUn^  found  in  Boston  a  remarkably  high  ratio  of  females  to 
males  (5  to  1),  "though  no  such  disproportion  exists  in  the  total 
number  of  males  and  females  admitted  to  the  hospital."  We  could 
find  only  one  higher  ratio  than  the  above,  viz.,  14  females  to  1  male 
(quoted  by  Fiedler). 

In  our  series  there  were  48  males  to  28  females — a  ratio  of  almost 
2  to  1  in  favor  of  the  males.  Now  the  ratio  of  total  males  to  females 
for  all  services  is  1  to  1,  but  2  to  1  for  the  medical,  from  which  the 
vast  majority  of  our  cases  is  taken.  Hence  it  will  be  seen  that 
gastric  ulcer  with  us  is  relatively  as  common  in  men  as  in  women, 
contrary  to  the  usual  idea. 

Duodenal  ulcer  is  more  frequent  in  males.  Osier*  collected  178 
males  to  41  females — a  ratio  of  more  than  4  to  1.  Mayo^  found  20 
males  out  of  24  cases  at  operation.  In  our  series  there  were  5  males 
to  1  female — about  the  generally  accepted  proportion. 

Age.  Most  authorities,  notably  Welch  in  his  classical  mono- 
graph in  Pepper's  System,  give  the  most  frequent  period  for  both 
sexes  as  between  twenty  to  forty  years;  for  the  males,  twenty  to 
thirty  years,  and  females,  thirty  to  forty  years.  Greenough  and 
Joslin's  figures  tally  with  this.  Calwell,^  in  an  analysis  of  193  cases, 
found  that  in  the  male  only  3  cases  occurred  before  twenty-five 
years,  while  in  the  female  there  were  no  cases  before  thirteen,  but 
the  majority  were  between  the  ages  of  fifteen  and  twenty-five. 

According  to  our  table  the  larger  number  of  all  cases  (32.9  per 
cent.)  occurred  between  the  ages  of  forty  to  fifty.  In  the  males 
41.5  per  cent,  occurred  between  the  ages  of  forty  to  fifty — a  decade 
later  than  usual;  while  in  the  females  44.8  per  cent,  occurred,  as 
usual,  in  the  third  decade. 

As  one  might  expect,  there  were  none  in  the  first  decade,  and 
only  3  in  the  second,  all  of  whom  were  girls.  This  rarity  in  early 
life  is  well  recognized.  Welch  found  only  one  instance  of  the  dis- 
ease in  the  first  decade  of  life  among  the  607  cases  which  he  col- 

*  Medical  News,  1904,  vol.  ii. 
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lected.  At  the  Baby's  Hospital  of  New  York  there  were  only  5 
cases  in  390  autopsies.  Fenwick/  in  1900,  was  able  to  collect  from 
the  literature  only  18  cases  in  children.  There  were  in  our  series 
20  patients  over  fifty  years  of  age — many  of  them  coming  under  the 
category  of  "senile  ulcer" — a  condition  often  difficult  to  differen- 
tiate from  carcinoma. 


Table  I.— Showing  Pkoportion  of  Sex  and  Age  in  Gastric  and 
Duodenal  Cases. 


Decades. 


1   to     9  . 
10    "    19  . 


20 
30 
40 
50 
60 
70 


29  . 
39  . 
49  . 
59  . 
69  . 
79  . 


Total 
cases. 


0 

3 

17  (1  d.) 
15  (1  d.) 
27  (2  d.) 
14  (1  d.) 

5 

l(ld. 


82 


Per  cent.     Total 
of  total,      males. 


0 

3.6 
20.7 
18.4 
32.9 
17.1 

6.1 

1.2 


100.0 


0 
0 
4 

11  (Id.) 
22  (2d.) 

12  (1  d.) 
3 

1 


53 


Per  cent. 

Total 

of  males. 

females. 

0 

0 

0 

3 

7.6 

13  (Id.) 

20.7 

4 

1       41.5 

5 

22.6 

2 

5.7 

2 

1.9 

0 

100.0 

29 

Per  cent, 
of  females. 


0 

10.3 
44.8 
13.9 
17.2 

6.9 

6.9 

0 


100.0 


Conjugal  condition  plays  no  role  in  the  male.  Of  the  29 
women,  16  of  them  were  nulHparse,  5  primiparse,  and  8  multiparse. 

Race.  Of  the  82  cases,  67  were  white  and  15  were  colored — a 
ratio  of  4.5  to  1.  As  regards  admission,  the  ratio  is  7  to  1.  There- 
fore, among  our  cases  ulcer  is  relatively  more  common  in  the  col- 
ored race,  which  fact  does  away  with  a  recent  suggestion  that  the 
rarity  of  ulcer  in  Baltimore  is  due  to  the  number  of  colored  admis- 
sions.   We  could  find  no  other  figures  on  this  point. 

Nationality.  Fifty-eight  of  our  series  were  born  in  various 
parts  of  the  United  States — 16  in  Germany,  3  in  Russia,  2  each  in 
Scotland  and  Ireland,  and  1  in  Switzerland.  The  relative  proportion 
of  American-born  to  German-born  patients  is  13.6  to  1,  while  in  our 
series  it  is  3.6  to  1 — i.  e.,  ulcer  is  relatively  more  frequent  among 
the  Germans.  This  bears  out  our  figures  on  the  relative  incidence 
of  ulcer  in  America,  which  show  that  on  this  continent  the  percent- 
age is  0.57,  as  compared  with  0.78  per  cent,  of  London,  and  1.33 
per  cent,  of  Berhn. 

Occupation.  Much  stress  was  formerly  laid  upon  occupation 
as  a  predisposing  cause.  Greenough  and  Joslin  could"  not  find 
any  one  occupation  especially  prone  to  the  disease;  thus  66  per 
cent,  of  the  females  were  housewives,  while  of  200  consecutive 
female  admissions  there  were  71  per  cent.;  again,  only  7  per  cent, 
were  cooks  as  compared  with  4  per  cent,  of  general  admissions. 
In  our  series  12  of  29  females  did  housework  (41  per  cent.),  and 
only  3  were  cooks  (10  per  cent.).  Of  53  males  there  were  9  laborers 
and  9  merchants — i.  e.,\l  per  cent,  of  the  cases  were  divided  equally 
between  the  upper  and  lower  walks  of  life.    Bramwell  believes  that 
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ulcer  is  more  common  in  the  hospital  class  than  in  well-to-do  patients 
— a  point  to  which  Robson  rightly  takes  exception.  Again,  there 
were  only  2  tailors  and  1  shoemaker — occupations  considered 
especially  prone  to  the  disease.  The  only  part  that  occupation 
can  play  is  that  the  in-door  pursuit,  on  account  of  its  sedentary 
nature,  is  more  predisposing  to  ulcer  than  the  out-door.  Thus,  in 
our  series  the  proportion  is  nearly  4  to  1  (61  in-door  to  14  out-door). 
Family  History.  Heredity  plays  little  or  no  part.  In  8  cases 
(9.7  per  cent.)  there  was  a  history  of  stomach  trouble  other  than  can- 
cer, but  in  none  was  there  any  special  suggestion  of  ulcer.    In  another 

8  cases  there  was  a  definite  history  of  carcinoma  twice  of  the  stomach 
(2.4  per  cent.).  Statistics  elsewhere  are  unsatisfactory,  though 
Drechsfeld  succeeded  in  eliciting  a  family  history  of  ulcer  in  8  cases. 

Previous  Stomach  Trouble.  In  47  of  the  series  (57.3  per 
cent.)  there  was  a  definite  history  of  this  for  some  months  prior  to 
the  onset  of  symptoms  suggestive  of  ulcer,  though  in  many  it  was 
difficult  to  draw  the  line  between  the  two.  In  the  majority  it  was 
described  as  "indigestion,"  as  shown  by  discomfort  after  certain 
articles  of  food,  eructations  of  gas  and  pyrosis. 

Chlorosis  has  been  considered  an  important  factor,  especially 
among  young  females.  Exact  figures  on  this  matter  are  difficult 
to  obtain,  though  Osier  states  that  "anaemia  and  chlorosis  predis- 
pose strongly  to  gastric  ulcer,  particularly  in  women  and  in  asso- 
ciation with  menstrual  disorders."  In  72  per  cent,  of  Fen  wick's 
series  there  was  a  definite  history  of  chlorosis  (pallor,  oedema,  and 
dyspnoea)  before  the  first  symptoms  of  ulcer  were  manifest.    In  only 

9  of  our  cases  (11  per  cent.)  was  there  a  definite  history  of  chlorosis. 
Trauma.    There  was  a  positive  history  in  7  (8.5  per  cent.).    In 

4  it  was  "direct  violence,"  as  a  blow  or  fracture  of  ribs;  in  1 
"strain,"  and  in  2  merely  "injury."  Burns  may  cause  ulceration, 
but  usually  of  the  duodenum;  of  the  latter  there  has  not  been  an 
example  in  about  2300  autopsies  at  the  Johns  Hopkins  Hospital. 

Alcohol.  In  a  large  proportion  (53.6  per  cent.)  there  was  a 
history  of  the  use  of  alcohol,  and  in  19.5  per  cent,  to  excess.  How 
far  this  predisposes  to  ulcer  it  is  difficult  to  say.  Lancereaux  thinks 
ulcer  is  more  common  in  drunkards,  especially  those  who  drink 
ardent  spirits.  The  weight  of  opinion  regarding  the  "bodily  ills" 
that  are  due  to  alcohol  is  at  present  turning  the  other  way. 

Syphilis.  SyphiUtic  ulcer  of  the  stomach  is  rare,  and  differs 
materially  in  its  appearance  and  symptomatology  from  simple 
ulcer.  We  are  not  concerned  with  it  in  this  paper.  Nevertheless, 
in  our  series  there  was  a  definite  history  of  syphilis — either  recent 
or  old — in  15.8  per  cent  Fenwick  found  such  in  10  per  cent,  of 
the  chronic  cases.  The  etiological  role  that  syphilis  may  play  con- 
sists probably  in  the  production  of  a  specific  endarteritis. 

Tuberculosis.  In  our  series,  which  does  not  include  specific 
tuberculous  ulcers,  tuberculosis  in  one  or  another  of  its  manifes- 


HOWARD:   ULCER   OF  THE   STOMACH   AND   DUODENUM. 


943 


tations  was  present  in  13.4  per  cent,  of  the  cases,  as  shown  post- 
mortem, or  clinically  by  the  sputum.  Fen  wick  found  such  in  17 
per  cent,  of  his  series  There  is  no  evidence  in  the  literature  that 
tuberculosis  predisposes  to  ulcer.  In  Brinton's  opinion,  however, 
ulcer  of  the  stomach  predisposes  to  tuberculosis.  Welch^  says: 
"The  large  share  taken  by  pulmonary  phthisis  in  deaths  from  all 
causes  renders  the  disease  a  frequent  associate  of  gastric  ulcer.  It 
is  probable  that  the  lowered  vitality  of  phthisical  patients  increases 
somewhat  the  Uability  to  gastric  ulcer." 

Diseases  of  the  Heart  and  Bloodvessels.  Arteriosclerosis 
may  play  some  part,  as  it  predisposes  to  thrombosis,  which  is  un- 
doubtedly of  importance  in  the  pathogenesis  of  round  ulcer.  It 
was  present,  as  shown  clinically  by  palpation  of  the  peripheral 
vessels  or  post-mortem  by  macroscopic  changes,  in  48.8  per  cent, 
of  our  series;  to  a  marked  degree  in  22  per  cent. 

Endocarditis  should  also  be  considered,  as  it  may  give  rise  to 
embolism,  which  has  been  regarded  by  some  as  an  important  etio- 
logical event.  Valvular  disease  of  the  heart  was  present,  as  shown  by 
undoubted  physical  signs  or  at  autopsy,  in  8.5  per  cent.  No  regard 
is  taken  of  merely  hsemic  murmurs  which  were  noted  in  5  other  cases. 

Symptomatology.  Complaints.  These  were  various,  but  in  50 
per  cent,  "pain"  was  the  chief  complaint.  In  another,  47.5  per 
cent.,  "stomach  trouble;"  "dyspepsia"  or  "vomiting"  were  the 
symptoms  from  which  they  sought  relief.  In  only  5  cases  (6  per  cent.) 
was  a  history  of  "vomiting  of  blood"  volunteered  by  the  patient. 

Mode  of  Onset.  There  were  only  8  cases  (9.7  per  cent.)  that 
might  be  termed  acute,  of  which  two  developed  in  the  hospital 
during  the  course  of  another  disease;  2  developed  twenty-four  hours 
before  admission;  3  three  weeks,  and  1  four  weeks  before  admission. 
The  remaining  74  were  examples  of  chronic  "ulcer"  having  existed 
for  periods  ranging  from  two  months  to  twenty  years. 

The  Three  Cardinal  Symptoms.  The  order  of  frequency  of 
these  will  be  seen  in  Table  II.,  where  they  are  contrasted  with  those 
given  by  (xreenough  and  Joslin,^  and  those  of  Fenwick.  For  com- 
parison's sake  we  have  also  added  those  of  Osier  and  McCrae^  in 
their  analysis  of  the  carcinoma  cases  in  this  institution. 

Table  II. — Frequency  of  Vomiting,  Pain,  etc.,  in  Gastric  Ulcer. 


Symptoms. 

Johns  Hopkins 
HospItaL 
(82  cases.) 

Greenoiigh 
and  Joslin. 

(187  cases.) 

Fenwick 
(chronic). 
(265  cases.) 

Cancer  series 
(J.  H.  H.) 
(150  cases.) 

Vomiting 

85.3  per  ct. 

95.7  per  ct. 

72  per  ct. 

85.3  per  ct. 

Pain        .... 

82.9        •' 

92  5 

100 

86.6       •' 

Hsematemesis 

75  6        " 

78.6 

71 

28.1 

Exclusive  of 
melsena. 

Exclusive  of 
melsena. 

Inclusive  of 
melsena. 

Exclusive  of 
melsena. 
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By  this  it  will  be  seen  that  the  order  of  frequency  in  ours  is  similar 
to  that  of  the  Boston  writers,  though  all  three  symptoms  are  some- 
what more  frequent  in  the  latter.  On  the  other  hand,  Fenwick's 
figures  from  London  for  265  chronic  cases  are  somewhat  different, 
pain  being  present  in  100  per  cent.;  while  vomiting  and  hsemate- 
mesis  are  of  practically  equal  frequency,  they  are  considerably  less 
common  than  in  either  of  the  preceding  series.  The  cancer  figures 
are  interesting,  pain  and  vomiting  being  present  in  the  vast  majority, 
while  hsematemesis,  as  one  might  expect,  is  three  times  less  fre- 
quent than  in  ulcer  in  our  series. 

Pain.  This  symptom  is  usually  the  first  indication  of  the  exist- 
ence of  an  ulcer,  and  is  the  most  constant  and  distinctive  feature. 
But  pain  is  only  a  relative  matter,  and  is  the  most  difficult  of  all 
data  to  estimate.  It  was  present  in  82.9  per  cent,  of  our  cases.  It 
usually  means  an  active  ulcer  or  its  sequelfe.  Leube  believes  that 
cicatrices  cause  pain  only  in  very  rare  instances. 

Site.  Pain  is  usually  referred  to  the  epigastrium,  as  was  the  case 
in  54.4  per  cent,  of  our  series.  Occasionally  it  is  referred  to  the 
spine  or  left  shoulder-blade  (14.7  per  cent.);  more  rarely  to  either 
hypochondrium  (8.8  per  cent.).  In  2  cases  the  sternum  and  right 
iliac  fossa  were  the  respective  locations.  That  the  situation  of  the 
pain  may  give  a  clue  to  the  site  of  the  ulcer  was  maintained  by 
Brinton.  This  is  not  accepted  by  the  more  recent  authors.  Of  the 
27  cases  in  which  the  site  of  the  ulcer  was  determined  at  autopsy 
or  exploratory  operation,  the  site  of  pain  was  entirely  misleading 
in  3  cases,  of  no  definite  value  in  17,  while  in  another  7  it  only 
pointed  to  the  pylorus  or  the  duodenum. 

Character.  The  pain  is  usually  severe,  though  it  may  not  exceed 
that  of  hyperchlorhydria.  It  is  rarely  continuous  (4.8  per  cent.), 
but  if  so  usually  means  some  complication  as  perigastric  adhesions, 
localized  peritonitis,  or  hyperchlorhydria.  The  quality  of  the  pain 
is  variously  described  as  "sharp"  (20.3  percent.),  "dull  aching" 
(18.6  per  cent.),  "burning"  (15.2  per  cent.),  "colicky" 
(13.5  per  cent.),  "gnawing  or  grinding"  (11.9  per  cent.),  and  as 
"boring,"  "cutting,"  "tearing,"  etc.,  in  the  remaining  22.5  per 
cent. 

Pressure  usually  increases  the  pain,  but  may  afford  relief.  The 
statements  of  different  observers  on  this  point  are  at  great  variance. 
In  24  cases  where  inquiry  was  made  with  regard  to  the  question, 
increase  of  pain  was  present  in  62.5  per  cent.,  relief  in  33.3  per  cent., 
and  no  relief  in  4.2  per  cent.  Again,  pain  is  influenced  by  posture. 
Thus,  out  of  10  cases  in  which  note  is  made  of  this,  relief  was  expe- 
rienced in  6  either  by  lateral  or  dorsal  decubitus,  "  knee-and-chest" 
or  upright  position.  Osborne's  contention  that  the  site  of  the  ulcer 
may  be  inferred  from  the  effect  of  posture  on  the  pain,  could  only 
be  tested  in  2  cases,  and  without  satisfactory  result.  In  1  case, 
where  the  ulcer  involved  the  entire  circumference  of  the  pylorus, 
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dorsal  decubitus  gave  relief,  while  in  a  duodenal  ulcer  with  stenosis 
either  lateral  posture  was  helpful. 

The  relation  of  pain  to  ingestion  of  food  is  important.  It  is  usu- 
ally increased  by  eating  (39  per  cent.),  but  may  be  relieved  (14  per 
cent.),  or,  again,  be  entirely  independent  of  food.  Gerhardt  main- 
tains that  patients  who  are  afraid  to  eat  because  they  fear  pain  are 
usually  suffering  from  simple  ulcer  and  not  cancer.  There  was 
"no  pain"  in  only  4  cases,  though  in  another  10  no  mention  is 
made.  Some  have  called  attention  to  the  fact  that  cases  of  ulcer 
of  the  stomach  without  pain  represent  a  grave  type  of  the  disease. 
In  our  series  of  four,  3  died,  2  from  hemorrhage  and  1  from  a  com- 
plication.   In  Boston  3  of  14  cases  without  pain  were  fatal. 

Vomiting  is  the  commonest  symptom  in  our  series  (85.3  per  cent.). 
There  is  a  close  relation  between  the  severity  of  the  pain  and  the 
vomiting.  In  the  majority  (67.2  per  cent.)  it  is  frequent,  occurring 
almost  constantly  in  a  few  cases;  in  others  periodically.  It  is  usu- 
ally involuntary,  but  in  some  it  may  be  provoked  for  the  relief  it 
affords,  as  was  the  case  in  3  of  our  series.  Again,  in  a  certain  num- 
ber of  cases  (20.7  per  cent.)  it  is  only  "only  occasional,"  following 
some  particular  paroxysm  of  pain  or  the  ingestion  of  certain  foods. 
In  a  small  percentage  (12)  it  is  the  exception,  and  not  the  rule.  The 
quantity  varies  greatly,  but  is  profuse  only  where  there  is  either 
hypersecretion  or  pyloric  obstruction.  Emesis  generally  depends 
upon  the  ingestion  of  food,  and  occurs  at  the  height  of  digestion  or 
immediately  after  taking  food  into  the  stomach.  This  was  the  case 
in  14  out  of  20  where  this  point  was  noted  It  usually  affords  relief 
(as  was  the  case  in  15  of  our  series)  by  removing  the  cause  of  irrita- 
tion, viz.,  the  food  and  acid-juice.  In  7  cases  there  was  an  entire 
absence  of  vomiting.  These  merit  a  moment's  consideration;  5 
ran  a  moderate  course,  1  being  discharged  well,  and  4  improved; 
the  other  2  were  more  severe,  1  dying  in  the  hospital,  and  1  four 
weeks  after  discharge.  The  autopsy  on  the  former  (Case  15), 
revealed  a  large  eroding  ulcer  upon  the  lesser  curvature  and  poste- 
rior wall  near  the  pylorus,  with  erosion  of  the  artery,  perforation  of 
the  wall,  and  exposure  of  the  pancreas  beneath.  This  one  case 
conflicts  with  the  statement  "that  vomiting  is  never  absent  when 
an  orifice  of  the  stomach  is  involved." 

Relation  of  Vomiting  and  Pain  to  the  Site  of  the  Ulcer.  Of  the 
23  cases  that  came  to  autopsy  or  exploratory  operation,  the  site  of 
the  ulcer  is  specified  in  22.  In  ulcer  of  the  pylorus  vomiting  was 
almost  constant,  as  was  also  pain,  although  to  a  somewhat  less 
extent.  In  involvement  of  the  lesser  curvature  vomiting  and  pain 
were  present  in  a  third  of  the  cases  only.  In  4  cases  in  which  the 
posterior  wall  was  also  involved,  vomiting  was  present  in  3  and 
pain  in  all  4.  In  the  1  case,  in  which  the  anterior  wall  was  also 
involved,  both  were  present.  In  4  cases  with  ulcer  on  the  greater 
curvature  involving  either  wall  pain  was  present  in  three  instances. 
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vomiting  in  all.  In  1  of  the  2  cases  in  which  the  lesion  was  on  the 
posterior  wall  alone,  both  were  present.  Thus,  vomiting  was  present 
in  17  out  of  22  cases,  more  constantly  where  either  orifice  or  the 
greater  curvature  was  involved  than  when  the  ulcer  was  on  the  lesser 
curvature.  Pain,  on  the  other  hand,  was  practically  constant  except 
in  ulcer  of  the  pylorus  or  lesser  curvature. 

Table  III.— Relation  of  Vomiting  and  Pain  to  Site  of  Ulcer. 

Site  of  ulcer.                                    No.  of  ca^es.     Vomiting.  Pain. 

Pylorus 8  7  5 

Lesser  curvature 3  1  1 

Lesser  curvature  and  posterior  wall     .       .    4  3  4 

Lesser  curvature  and  anterior  vyall       .       .    1  1  1 

Greater  curvature  (near  cardia)     ...    1  1  1 

Greater  curvature  and  posterior  wall    .       .    1  1 

Greater  curvature  and  anterior  wall     .       .    2  2  2 

Posterior  wall 2  1  1 

22  17  15 

H^MATEMESis.  Vomiting  of  blood  is  usually  not  so  constant  a 
symptom.  It  was,  however,  present  in  75.6  per  cent,  of  our  series, 
as  compared  with  78.6  per  cent,  of  the  Boston  cases.  The  older 
writers  give  a  much  lower  frequency.  Thus,  Brinton,  28  per  cent. ; 
Miiller,  32  per  cent.,  and  Gerhardt,  47  per  cent. 

The  color  is  noted  in  56  cases;  "coffee-ground"  in  66  per  cent.; 
bright  red  in  33  per  cent.  "Coffee-ground"  vomiting  occurs  when- 
ever the  blood  remains  sufficiently  long  in  the  stomach  to  be  acted 
upon  by  the  gastric  juice,  and  does  not  necessarily  imply  mahg- 
nancy.  On  the  other  hand,  "bright  blood"  was  present  in  11  per 
cent,  of  the  cancer  series  in  which  hsematemesis  occurred.  The 
quantity  was  usually  fairly  large;  in  86.1  per  cent,  it  was  more,  and 
in  18.9  per  cent,  it  was  less  than  two  drachms.  Severe  hemor- 
rhage may  cause  instant  death  without  external  evidence.  This 
"I'h^morragie  foudroyante"  occurs,  according  to  Brinton,  in  5  per 
cent.,  and  Fenwick  in  3.4  per  cent.  There  was  one  example  of  this 
in  our  series  (Case  65),  in  which  an  aneurysm  of  the  thoracic  aorta 
being  present,  its  rupture  was  thought  to  be  the  source  of  hemor- 
rhage, until  the  autopsy  revealed  an  ulcer  eroding  the  gastric  artery. 
The  number  of  the  hemorrhages  is  also  variable.    Thus  there  were — 

One  hemorrhage 7  cases. 

Two  hemorrhages  .       . 7    " 

Three  hemorrhages 11    " 

Four  hemorrhages 1  case. 

Many  hemorrhages 15  cases. 

In  about  40  per  cent,  of  Fenwick's  cases  it  recurred  in  a  week, 
in  73  per  cent,  in  twelve  months  after  its  apparent  cessation.  The 
factor  which  determines  the  recurrence,  Moynihan^  thinks,  is  the 
stretching  of  the  ulcer  from  distention  of  the  stomach.  This  latter 
condition  he  found  in  all  of  15  ulcer  cases  in  which  he  operated 
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for  hemorrhage.  Haematemesis  sometimes  gives  almost  immediate 
relief  to  the  pain  and  vomiting.  Of  the  1 6  cases  in  which  no  haema- 
temesis occurred  ulcer  was  found  in  5  at  autopsy  and  1  at  opera- 
tion; in  the  remaining  10  the  diagnosis  was  supported  by  other 
data,  such  as  melsena,  local  tenderness,  vomiting,  etc.  As  to  the 
frequency  of  haematemesis  at  the  menstrual  period  we  have  no 
data.  In  two  of  the  Boston  series  the  first  haematemesis  occurred 
at  this  time. 

Mel^na.  Severe  hemorrhage  from  an  ulcer  invariably  gives 
rise  to  tarry  stools,  but,  according  to  Hosslin,  only  when  the  blood 
amounts  to  500  c.c.  Melaena  can  occur  without  haematemesis  in 
an  ulcer  near  the  pylorus  or  in  the  duodenum.  In  55  cases  in  which 
there  was  a  clear  history  as  to  its  occurrence  or  non-occurrence 
melaena  occurred  in  80  per  cent.  The  statements  of  patients  are 
not  reliable  on  this  point,  and  often  give  one  an  altogether  erroneous 
idea.  There  is  no  doubt  that  a  careful,  systematic,  routine  exami- 
nation of  the  stools  would  reveal  blood  in  the  vast  majority  of 
cases. 

The  color  was  dark  and  tarry  in  8  per  cent.,  and  bright  red  in 
20  per  cent,  of  28  cases.  The  color  varies,  of  course,  according  to 
the  size,  freshness,  and  rapidity  of  the  hemorrhage  and  the  length 
of  time  the  blood  takes  to  pass  through  the  intestinal  tract.  The 
quantity  was  large  in  9,  small  in  6.  The  number  of  times  in  which 
melaena  was  observed  varied  from  a  few  in  17  to  many  in  10. 

Of  the  44  positive  cases,  36  accompanied  or  followed  the  vomit- 
ing of  blood;  8  gave  no  history  of  haematemesis;  1  of  these  was 
regarded  as  duodenal,  and  5  were  considered  gastric  ulcer;  2  were 
shown  at  autopsy  to  be  gastric  ulcer. 

Nausea  was  present  in  32  out  of  34  cases.  That  this  symptom 
was  not  noted  in  the  remaining  50  cases  suggests  that  it  is  relatively 
uncommon.  This  is  natural,  for  the  vomiting  is  a  result  of  the  pain 
and  a  desire  on  the  part  of  the  patient  or  his  stomach  to  be  rid  of 
irritating  material.  A  recent  writer' says:  "  A  feature  to  be  remem- 
bered about  the  vomiting  is  that  it  is  not  usually  accompanied  by 
nausea,  and  does  not  require  much  effort." 

Dyspepsia.  By  this  term  we  include  discomfort  after  eating, 
eructations,  pyrosis,  headache,  palpitation,  meteorism,  etc.  It  was 
present  in  96  per  cent,  of  52  cases.  It  is  of  little  or  no  importance, 
and  generally  dependent  upon  the  attendant  hyperchlorhydria 
and  chronic  gastritis,  both  of  which  usually  accompany  the  disease. 
Digestion,  then,  is  not,  as  a  rule,  more  difficult  or  restricted  in 
uncomplicated  cases. 

Appetite.  This  may  be  lost  (5.9  per  cent.),  variable  (4.4  per 
cent.),  poor  (45.6  per  cent.),  or  good  (44.1  per  cent.).  Others 
have  found  that  as  a  general  rule  the  appetite  is  good.  The  dictum 
that  in  ulcer  the  appetite  is  good,  but  patients  fear  to  eat,  while  in 
cancer  the  appetite  is  lost,  is  an  important  aid  to  diagnosis. 
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Bowels.  Constipation  is  the  rule,  as  was  the  case  in  61.6  per 
cent,  here  and  80  per  cent,  in  Boston.  Greenough  and  Joslin 
ascribe  their  large  percentage  to  the  greater  frequency  of  the  dis- 
ease in  women.  The  latter  was  not  the  case  in  our  series,  which 
may  account  for  the  lower  percentage  in  which  constipation  was 
present.  The  most  important  cause  is  the  small  amount  of  solid 
food  taken  and  retained  by  the  patient.  In  10.9  per  cent,  there 
was  "looseness"  if  not  actual  diarrhoea.  In  the  remaining  27.5 
per  cent,  the  bowels  were  regular. 

General  Health.  The  usual  teaching  that  moderate  loss  of 
weight  and  strength  are  present  is  not  borne  out.  In  none  was 
cachexia  noted,  but  in  a  very  large  number  was  there  loss  of  strength 
(98  per  cent,  of  47  cases)  and  loss  of  weight  (87  per  cent,  of  62  cases) 
noted.  These  are  due  partly  to  the  pain  and  inability  to  eat,  and 
partly  to  the  loss  of  blood.  I  think  the  number  of  cases  (87.1  per 
cent.)  in  which  loss  of  weight  occurred  is  of  interest.  The  details 
are  given  in  Table  IV. 

Loss  of  weight  (no  figures)   . 

Slight  (1-5  lbs.) 

Moderate  (5-10  lbs.) 
Marked  (1«  lbs.  or  more) 


15 

1 

10-20  lbs. 

.  10 

2 

20-30  lbs. 

.  7 

36 

30-40  lbs. 

.  10 

— 

.  40  +  lbs. 

.   9 

36 


Of  the  9  that  lost  forty  pounds  or  over,  there  were  3  that  lost 
forty  pounds;  2,  forty  to  fifty  pounds;  2,  forty-six  pounds;  1,  fifty 
pounds,  and  1,  seventy-five  pounds.  Such  a  marked  loss  of  weight 
would  naturally  suggest  malignant  disease,  but  it  must  be  borne  in 
mind  that  pain,  cotfee-ground  vomitus,  tumor,  and  marked  loss  in 
weight  can  all  be  present  in  benign  ulcer  of  the  stomach. 

Physical  Signs.  Tenderness  is  the  least  important  of  the  car- 
dinal symptoms  or  signs.  Its  absence  or  presence  is  responsible 
for  many  errors  in  diagnosis.  It  was  noted  in  57.9  per  cent,  of  our 
series  as  compared  with  69.5  per  cent,  in  Boston.  The  degree  varied 
from  one  extreme  to  another;  thus,  2  cases  could  not  bear  the 
pressure  of  the  clothing,  while  in  others  considerable  pressure  was 
required  to  elicit  any  discomfort. 

Site.  It  was  usually  localized  to  a  small  area  in  the  epigastrium 
(75  per  cent.),  but  in  others  it  was  general  over  the  upper  abdominal 
zone.  It  was  present  in  the  left  hypochondrium  (10  per  cent.);  in 
the  right  hypochondrium  (5  per  cent.);  right  iliac  fossa  (5  per  cent.), 
and  in  umbilical  zone  (5  per  cent.).  The  tenderness  in  hack  (Druck- 
schmerz),  which,  according  to  Boas,  is  present  in  30  per  cent.,  has 
not  been  suflSciently  tested  in  this  hospital  to  warrant  any  conclu- 
sions. 

Presence  of  Resistance  or  Mass.  Out  of  70  cases  where  this 
point  is  noted  a  mass  was  present  in  20  per  cent,  and  resistance  in 
14.2  per  cent.    The  mass  was  in  the  right  hypochondrium  (36  per 
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cent.),  epigastrium  (29  per  cent.),  greater  curvature  (14  per  cent.), 
pylorus  (14  per  cent.),  and  left  hypochondrium  (7  per  cent.).  The 
presence  of  a  mass  is  often  misleading,  but  the  possibility  of  such, 
while  not  so  frequent  as  in  carcinoma,  should  always  be  kept  in 
mind.  In  Osier  and  McCrae's'  series  of  cases  it  was  noted  in  76.6 
per  cent. — only  about  three  and  one-half  times  more  frequent  than 
in  our  series.  Reinhard  has  reported  16  cases  with  tumor  in  which 
simple  ulcer  was  found  at  autopsy.  The  Mayos^  have  seen  at  opera- 
tion 6  cases  with  tumor  due  to  thickening  about  a  chronic  ulcer. 
Moynihan^  in  100  gastroenterostomies  for  ulcer,  found  10  cases 
with  a  tumor,  2  of  which  were  thought  to  be  malignant  until  the 
exploratory  operation  and  subsequent  course  pointed  to  their  benign 
nature.  Gerhardt  has  described  four  conditions  in  which  a  mass 
may  be  present  in  a  simple  ulcer,  viz.:  1.  The  thickened  base  and 
hard  margin  of  the  ulcer  itself.  2.  Functional  hypertrophy  of  the 
musculature.  3.  Localized  exudate  or  abscess  from  perforation. 
4.  Adhesions  between  neighboring  organs.  There  were  examples 
of  the  three  latter  in  our  series.  One  case  has  been  reported  in 
detail  by  Osler^°  (Case  12)  on  account  of  the  "prominent  tumor 
at  the  pylorus,  which  relaxes  and  contracts  and  appears  and  dis- 
appears beneath  the  skin,  due  to  the  hypertrophied  pyloric  mus- 
culature." 

Dilatation  of  the  Stomach.  This  was  present  clinically  in 
18  out  of  52  cases  (34.6  per  cent.);  an  absence  of  comment  in  the 
remaining  30  cases  would  warrant  assuming  the  absence  of  dilata- 
tion. Therefore,  a  percentage  of  22  would  seem  a  fairer  figure. 
As  to  the  degree,  it  was  marked  in  7,  moderate  in  5,  slight  in  2,  and 
not  specified  in  4.  In  the  cancer  series  it  was  present  in  42  out  of 
150  cases  (21.3  per  cent.).  Broadbent  has  pointed  out  that  extreme 
dilatation  from  carcinoma  is  rare.  Osier  and  McCrae  refute  this, 
as  they  found  a  much  larger  number  of  cases  of  dilatation  of  the 
stomach  due  to  malignant  disease  than  any  other  single  cause. 
Our  figures  place  simple  ulcer  as  relatively  as  frequent  a  cause,  but 
on  account  of  the  greater  prevalence  of  cancer  in  the  Johns  Hop- 
kins Hospital,  malignant  disease  would  still  take  pre-eminence  as 
a  cause  of  gastrectasis.  Dilatation  in  an  ulcer  signifies  pyloric 
obstruction  either  directly  from  the  ulcer,  or  scar,  or  perigastric 
adhesions,  or  indirectly  from  contraction  or  spasm  of  the  pylorus 
from  mechanical  irritation.  It  must  be  remembered  that  there  may 
be  mechanical  obstruction  from  contraction  or  spasm  caused  by  a 
pyloric  ulcer,  without  dilatation  of  the  stomach  (Hartmann's  syn- 
drome). The  dilatation  was  determined  by  the  tartaric  acid  and 
soda  bicarbonate  method  without  any  harmful  results.  Hockman, 
however,  has  reported  deaths  from  sudden  distention  of  the 
stomach. 

Gastric  Analysis.  The  value  of  an  elaborate  analysis  of  the 
gastric  juice  is  much  exaggerated.    We  quite  agree  with  Mayo  that 
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the  hydrochloric  acid  determination  is  the  only  one  of  value,  and 
would  add  that  too  much  importance  cannot  be  attached  to  it.  The 
Ewald-Boas  breakfast  is  the  one  in  vogue  in  this  institution  as 
elsewhere  in  America.  The  objection  that  exists  in  England  to  the 
use  of  the  stomach  tube  in  ulcer  of  the  stomach  does  not  prevail 
here.  Unless  there  was  a  recent  history  of  hemorrhage  a  test  break- 
fast was  given,  and  without  any  ill  effects.  To  53  patients  a  break- 
fast was  given,  and  in  only  1  case  was  a  Riegel  meal  employed. 
Only  1  patient  refused  to  submit.  Of  the  54  cases,  no  contents  were 
recovered  in  2.  Analysis  from  one  or  more  breakfasts  was  made  in 
52  patients;  thus,  29  had  one  meal,  14  two  meals,  5  three  meals,  3 
four  meals,  1  six  meals.    Let  us  examine  the  results  in  detail. 

Total  Amount.  Assuming  that  40  to  50  c.c.  be  normal  residue 
in  one  hour  for  the  Ewald-Boas  breakfast,  and  300  to  350  c.c.  at 
the  end  of  two  to  three  hours  for  the  Riegel  meal,  there  were  46  cases 
in  which  no  figures  were  given,  54  per  cent,  above  and  17  per  cent, 
below  normal,  while  the  remaining  29  per  cent,  were  within  the 
limits  of  normal.  It  is  interesting  to  note  that  many  cases  of  Reich- 
man's  disease,  where  hypersecretion  exists  to  an  extreme  degree, 
have  been  recently  shown  to  be  due  to  old  cicatricial  stenosis  of  the 
pylorus  or  duodenum. 

Total  Acidity.  If  we  assume  that  normally  after  an  Ewald  test 
breakfast  from  40  to  60  c.c.  of  decinormal  sodium  hydrate  solution 
are  required  to  neutralize  100  c.c.  of  filtered  gastric  contents,  27.5 
per  cent,  of  the  cases  showed  ^.hyperacidity,  42.5  subacidity,  while 
the  remaining  30  per  cent,  were  within  normal  limits. 

Free  Hydrochloric  Acid.  This  was  tested  qualitatively  by  Giinz- 
burg's  reagent,  and  was  found  present  in  82  per  cent.,  and  absent 
in  only  18  per  cent,  of  the  cases.  In  34  cases  the  quantity  was 
estimated  by  tritration  with  dimethyl-amido-azo-benzol  as  indicator, 
which  is  undoubtedly  less  accurate  than  tropaolin.  There  was 
hyperchlorhydria  in  only  17.6  per  cent.;  the  quantity  of  HCl  was 
within  normal  limits  in  26.4  per  cent. ;  there  was  hypochlorhydria 
in  26.4  per  cent, ;  in  1  case  the  free  HCl  was  normal  once,  and  below 
normal  on  the  next  examination.  This  is,  however,  in  marked  con- 
trast with  the  results  in  our  cancer  series,  where  free  HCl  was  absent 
in  92  per  cent.  These  figures  are  rather  contrary  to  the  generally 
accepted  statement  that  hyperchlorhydria  is  present  in  75  to  80 
per  cent,  of  cases,  as  is  held  by  Riegel  and  many  others.  Mayo^ 
in  a  recent  paper  says  "two  facts  are  prominent,  first,  that  75  per 
cent,  of  gastric  ulcers  lie  in  the  grinding  apparatus  of  the  pyloric 
end,  and,  second,  that  sometime  in  the  history  of  gastric  ulcer,  and 
in  the  majority  of  cases  at  all  times,  there  is  a  relative  increase  in 
the  secretion  of  HCl,  and,  whether  cause  or  effect,  this  excess  is  a 
most  important  etiological  factor." 

We  repeat,  our  figures  do  not  bear  this  out,  nor  have  Ewald, 
Grerhardt,  or  Drechsfeld  found  such  to  be  the  ease. 


HOWARD:   ULCER    OF   THE    STOMACH    AND    DUODENUM.        951 

Lactic  Acid.  This  was  tested  for  in  43  of  the  cases,  and  was 
found  present  in  6  (14  per  cent.),  doubtful  in  3  (7  per  cent.),  and 
negative  in  34  (79  per  cent.).  In  these  9  cases  there  was  dilatation 
of  the  stomach  in  4,  subacidity  without  evident  dilatation  in  2, 
and  neither  dilatation  nor  subacidity  in  3.  In  every  case  UfFel- 
mann's  reagent  was  used,  but  in  only  2  was  the  juice  previously 
extracted  with  ether.  I>et  us  glance  at  a  brief  summary  of  these  9 
cases. 

(a)  Positive  Cases.  1.  Case  6.^*  Pyloric  stenosis  (cicatrix  of 
ulcer);  female,  aged  twenty-two  years,  colored,  washerwoman; 
hospital  No.  5646;  admitted  July  29,  1892.  Absence  of  previous 
dyspepsia;  sharp  onset  of  symptoms  of  pyloric  stenosis;  marked 
emaciation;  palpable  tumor;  dilatation  of  stomach  with  stagnation; 
test  for  lactic  acid  very  positive  on  four  occasions;  that  on  August 
22d,  after  daily  lavage,  showed  lactic  acid  with  absence  of  free  hydro- 
chloric.   Operation;  death;  autopsy. 

This  case  has  been  criticised  by  Boas  as  probably  one  of  ulcus 
carcinomatosum.  There  can  be  no  ground  for  this  objection,  as  a 
careful  gross  and  microscopic  examination  of  the  tissues  was  made. 
Dr.  Thayer  tells  me,  however,  that  the  stomach  was  not  washed 
out  before  each  test  breakfast  as  a  preliminary  precaution. 

2.  Case  15.  Ulcer  of  the  stomach;  perforation  with  local  peri- 
tonitis; hemorrhage.  Male,  aged  forty-five  years,  piano-tuner; 
hospital  No.  9473;  admitted  March  22,  1894.  History  of  dyspepsia 
for  six  months,  vomiting,  but  no  hsematemesis ;  marked  loss  of 
weight.  No  dilatation  of  stomach.  Analysis  of  test  breakfast  on 
23d  instant  showed  no  free  HCl  and  no  lactic  acid,  but  vomitus  of 
same  date  contained  a  faint  trace.  Readmitted  on  June  16,  1894, 
with  a  recent  history  of  haematemesis.  Test  breakfast  without 
previous  lavage  showed  stagnation;  faint  HCl,  and  presence  of 
lactic  acid.  Diagnosis  on  both  admissions:  cancer  of  stomach. 
Readmitted  September  11,  1894,  in  a  very  grave  condition;  sudden 
death;  autopsy. 

3.  Case  19.  Gastric  ulcer.  Male,  aged  forty-eight  years,  cab- 
inetmaker; hospital  No.  11,250;  admitted  October  27,  1894.  His- 
tory of  ulcer  for  four  years.  No  dilatation  of  stomach.  Test  meals 
on  the  29th  and  30th  show  presence  of  HCl  and  also  of  lactic  acid; 
latter  disappeared  two  days  later,  though  there  was  no  note  of 
gastric  lavage;  slight  stagnation. 

4.  Case  34.  Gastric  ulcer.  Male,  aged  forty-eight  years;  trav- 
eller; hospital  No.  17,089.  Admitted  August  24,  1896.  History  of 
ulcer  for  twelve  years.  Test  meal  and  specimen  of  vomitus  give 
very  slight  reaction  to  free  HCl  and  lactic  acid.  Stagnation  slight. 
No  note  of  previous  lavage  and  no  dilatation. 

5.  Case  36.  Gastric  ulcer.  Male,  aged  forty-five  years,  laborer; 
hospital  No.  18,427;  admitted  January  27,  1896.  Ulcer  history  for 
two  years;  slight  dilatation  of  stomach;  only  one  test  meal  given, 
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which  showed  free  HCl  and  slight  reaction  for  lactic  acid.  Stag- 
nation evident.    No  lavage.    Discharged  well. 

6.  Case  56.  Cirrhosis  of  liver;  cholelithiasis;  ulcer  of  stomach. 
Female,  aged  forty-two  years,  laundress;  hospital  No.  31,023. 
Admitted  June  27,  1900.  History  of  cirrhosis  of  liver  and  alcoholic 
neuritis.  No  definite  history  of  ulcer.  Two  test  meals  after  lavage 
on  previous  night  showed  presence  of  blood  and  a  definite  reaction 
for  lactic  acid  in  ethereal  extract.  Readmitted  on  September  17, 
1900,  deeply  jaundiced  and  comatose.  No  test  meal.  Death; 
autopsy. 

(6)  Doubtful  Cases.  1.  Case  10.  Gastric  ulcer.  Male,  aged 
thirty-seven  years,  oysterman;  hospital  No.  7743.  Admitted  July 
20,  1893.  History  of  ulcer  for  eight  years;  test  breakfast  on  21st 
showed  free  HCl  and  no  lactic  acid,  but  on  the  25th  instant  good 
free  HCl  and  a  small  amount  of  lactic  acid.  No  note  of  lavage  or 
dilatation.     Discharged. 

2.  Case  30.  Gastric  ulcer.  Aged  thirty  years,  teacher;  hospital 
No.  14,899.  Admitted  July  4,  1896.  Ulcer  history  for  two  years; 
test  meal  on  the  7th  showed  free  HCl  and  a  faint  lactic  acid  reaction. 
No  lavage  and  no  dilatation.    Discharged. 

3.  Case  54.  Pyloric  stenosis.  Dilatation  of  stomach.  Male, 
aged  thirty-eight  years,  warehouseman;  hospital  No.  28,202.  Ad- 
mitted October  21,  1899.  History  of  ulcer  for  nine  months  and 
stenosis  for  four;  after  previous  lavage,  on  the  23d,  there  was  no  free 
HCl  and  a  "suspicion  of  lactic  acid,"  but  on  the  27th  free  HCl 
was  found  and  no  lactic  acid.  In  spite  of  daily  lavage,  on  Novem- 
ber 7th  and  again  on  December  7th  there  was  noted  a  suspicion  of 
lactic  acid  and  absence  of  free  HCl.    Operation;  death;  autopsy. 

Hence  it  will  be  seen  that  in  spite  of  gastric  lavage  before  the  test 
breakfast  lactic  acid  was  present  in  2  cases — once  on  six  occasions 
and  once  in  small  quantities  on  three  occasions.  In  3  of  the  cases 
daily  lavage  was  performed  without  a  disappearance  of  the  lactic 
acid.  In  the  other  4  cases  there  was  no  lavage  instituted  either 
before  the  meal  or  at  regular  intervals.  We  believe  that  the  pres- 
ence of  the  acid  in  these  cases  is  due  to  stagnation  of  the  gastric 
contents  and  a  consequent  fermentation,  and  in  those  2  cases  which 
still  showed  lactic  acid,  though  after  the  prolonged  use  of  lavage, 
the  stagnation  of  even  twenty-four  hours  was  sufficient  to  account 
for  the  acid.  Unfortunately  we  have  no  case  illustrating  the  dis- 
appearance of  the  lactic  acid  with  the  relief  of  the  stagnation  by  a 
more  frequent  use  of  the  stomach  tube.  Lactic  acid  was  present 
in  75.3  per  cent,  of  the  cancer  series  as  contrasted  with  14  per  cent 
of  our  cases. 

Blood  was  noted  macroscopically  in  18  out  of  33  cases — ^in  large 
amounts  in  2,  in  small  amounts  in  7,  in  traces  only  in  2.  In  another 
5  it  was  found  microscopically  alone.  Thus,  blood  was  present  in 
67.5  per  cent,  as  compared  with  26.6  per  cent,  of  the  cancer  series. 
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Microscopic  examination  was  recorded  in  33  cases.  It  was 
negative  in  18  instances.  Red  blood  corpuscles  were  found  in  8, 
red  blood  corpuscles  and  "bacteria"  in  3,  and  bacilli  in  4.  The 
latter  were  in  each  case  thought  to  be  Oppler-Boas  bacilli. 

The  Blood.  The  alterations  in  the  blood  are  those  seen  in  any 
secondary  anaemia  due  to  hemorrhage — i.  e.,  of  the  chlorotic  type. 
Rencki,"  in  1901,  after  a  careful  study  of  the  blood  in  15  cases  of 
cancer  and  14  of  ulcer,  concluded  that  no  characteristic  differences 
could  be  made  out  between  the  anaemias  of  the  two,  and  that  exami- 
nation of  the  blood  is  of  very  little  value  from  a  diagnostic  point  of 
view. 

Red  Blood  Corpuscles.  The  red  blood  corpuscles  were  counted 
in  44  of  our  cases.  The  highest  count  was  6,784,000,  the  lowest 
1,012,000,  and  the  average  of  sixty-seven  counts  was  4,071,000  per 
c.mm.  The  highest  count  occurred  in  a  patient  (Case  67),  who 
had  almost  constant  vomiting,  for  which  she  was  on  rectal  feeding 
for  some  time;  the  resulting  concentration  of  the  blood  was  the 
probable  cause  of  the  polycythsemia.  The  lowest  count  was  in  a 
case  (Case  15)  which  was  regarded  on  two  previous  admissions  as 
cancer;  indeed,  it  was  not  until  the  autopsy  after  the  third  admis- 
sion that  the  true  nature  of  the  case  was  discovered.  Where  anaemia 
occurred  it  was  due  to  haematemesis.  In  1  case  there  was  a  differ- 
ence of  4,332,000  per  c.mm.  between  the  count  of  the  first  and  that 
of  the  third  admission  after  a  series  of  hemorrhages.  There  were 
10  cases  in  which  the  red  corpuscles  were  below  3,000,000,  and  2  in 
which  they  were  between  3,000,000  and  3,500,000  per  c.mm.  Osier 
quotes  a  case  of  duodenal  ulcer  with  hemorrhage  in  which  the  red 
cells  fell  to  700,000  per  c.mm.  The  average  red  count  in  Cabot's" 
series  (51)  was  3,372,000  per  c.mm.;  he  states  that  "there  is  no 
single  disease  in  which  the  red  blood  cells  are  apt  to  be  so  low,  with 
the  exception  of  pernicious  anaemia."  Greenough  and  Joslin  report 
counts  in  43  of  their  series,  and  in  only  24  was  the  red  count  below 
4,000,000  per  c.mm.  Grawitz  suggests  that  the  ulcerative  process 
itself,  without  hemorrhage,  may  cause  actual  anaemia,  but  Cabot 
believes  that  it  is  uncommon  to  see  marked  anaemia  in  patients 
who  have  never  had  haematemesis. 

White  Blond  Corpuscles.  These  were  counted  in  54  cases.  The 
highest  was  40,000,  the  lowest  1100  per  c.mm.;  the  average  of  sixty- 
three  counts  was  7500  per  c.mm.  The  leukocytosis  of  40,000 
(Case  15)  is  diflficult  to  explain,  unless  it  was  due  to  the  recent  hem- 
orrhage. Leukocytosis  does  occur  under  these  circumstances, 
though  usually  to  a  less  marked  degree.  Unfortunately  there  were 
no  differential  counts  in  our  series.  Digestive  leukocytosis  was 
tested  for  in  5  cases  and  was  present  in  all,  though  never  to  a  marked 
extent.  The  highest  count  was  10,500  per  c.mm.  The  digestive 
leukocytosis  is  of  very  doubtful  value  in  differentiating  ulcer  from 
cancer  of  the  stomach,  as  has  been   pointed   out    by  Osier  and 


954         HOWARD:    ULCER   OF   THE   STOMACH   AND   DUODENUM. 

McCrae,  and  later  by  Rencki.     The  former  found  it  present  in  10 
and  absent  in  12  of  their  cancer  series. 

Hoemoglobin.  This  was  estimated  in  44  cases.  The  highest  was 
105  per  cent.,  the  lowest  12  per  cent;  the  average  of  sixty-two  esti- 
mations was  58  per  cent.  The  greatest  variation  in  any  one  admis- 
sion (Case  15)  was  36  per  cent.  Cabot  found  the  haemoglobin 
reduced  to  a  point  below  50  per  cent,  in  80  per  cent,  of  his  cases. 
The  average  color  index  was  0.72,  as  compared  with  0.67  of  Green- 
ough  and  Joslin.  In  the  cancer  series  the  average  percentage  of 
haemoglobin  was  lower,  being  49.9  per  cent.,  while  the  color-index 
was  0.63.  Hence  the  blood  picture  is  that  of  a  secondary  or  chlo- 
rotic  anaemia,  as  seen  from  the  following  average  determinations: 
red  blood  corpuscles,  4,071,000;  white  blood  corpuscles,  7500; 
haemoglobin,  58  per  cent. 

Urine.  The  pathological  changes  in  the  urine  are  not  striking, 
and  are  usually  accidental.  Quincke  says  the  urine  is  pale,  abun- 
dant, and  sometimes  contains  albumin.  Albumin  and  casts  were 
present  in  15  of  our  series;  a  trace  of  albumin  in  7.  In  55  the  urine 
was  negative.  In  no  case  was  there  a  quantitative  estimation  of  the 
chlorides.  Drechsfeld  says  the  chlorides  are  often  diminished 
and  the  phosphates  increased.  If  dilatation  be  marked  and  fer- 
mentation increased  there  may  be  an  excess  of  ethereal  salts  and 
indican.    Acetone  and  diacetic  acid  were  not  noted. 

Fever.  This  was  present  in  30  per  cent,  of  our  series.  It  did 
not  exceed  a  degree  or  a  degree  and  a  half  except  in  6  cases.  In  2 
of  these  it  was  continuous,  the  ulcer  being  a  comphcation  of  typhoid 
fever  and  pneumococcic  septicaemia,  respectively.  In  4  other  cases 
there  was  irregular  fever,  associated  in  three  instances  with  com- 
plications— general  peritonitis,  tuberculosis,  pyloric  stenosis. 

Complications.  Pyloric  Obstruction.  Of  the  76  cases  of  gastric 
ulcer  there  were  5  with  definite  pyloric  obstruction  and  1  doubtful 
case;  4  of  these  were  confirmed  at  autopsy.  There  were  also  2  cases 
of  duodenal  stenosis,  both  of  which  were  confirmed  at  autopsy  or 
operation.  This  gives  8  cases  (9.7  per  cent.)  of  obstruction  from 
ulcer  or  its  scar.  There  were  in  addition  10  other  cases  in  which 
clinically  the  stomach  was  dilated,  but  no  definite  obstruction  to 
its  outlet  was  thought  to  exist.  At  autopsy  the  stomach  was  found 
dilated  in  5  of  these. 

Deaths  from  Hemorrhage.  Hemorrhage  was  the  cause  of  death 
in  7  cases  (8.5  per  cent.),  1  of  which  was  a  duodenal  ulcer.  Of  these, 
4  were  males  and  3  females — i.  e.,  there  was  fatal  hemorrhage 
from  gastric  ulcer  in  4  out  of  48  males  (8.3  per  cent.),  and  2  out  of 
28  females  (7.1  per  cent.),  the  third  case  above  mentioned  having 
been  one  of  duodenal  ulcer.  Our  figures  bear  out  the  usual  state- 
ment that  hemorrhage  is  more  fatal  in  the  male  than  in  the  female. 
In  the  Boston  series  there  were  5  males  to  2  females.  The  ages  of 
the  males  were  forty-three,  forty-five,  forty-nine,  and  sixty-six,  or  an 
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average  of  50.7  years;  the  ages  of  the  females  were  ten  and  fifty, 
an  average  of  thirty  years.  The  ease  in  which  fatal  hemorrhage 
occurred  from  a  duodenal  ulcer  was  in  a  girl,  aged  twenty-one 
years.  That  hemorrhage  is  relatively  more  fatal  in  the  young 
female  cannot  be  deduced  from  2  cases.  Hood,  of  London,  in  a 
period  of  twenty  years  at  Guy's  Hospital,  found  no  case  of  fatal 
hemorrahge  in  a  young  woman.  The  latter  is  also  supported  by 
the  Boston  writers. 

In  all  7  cases  the  bleeding  point  was  found  at  autopsy.  In  2 
other  cases  of  gastric  ulcer  and  1  other  of  duodenal  there  was  a 
profuse  terminal  hemorrhage  with  the  gastrointestinal  tract  filled 
with  blood,  but  no  sign  of  a  bleeding  vessel  was  found. 

Opinion  as  to  the  frequency  of  fatal  hemorrhage  is  at  great 
variance.  Mayo  Robson^^  says  it  is  a  very  serious  and  common 
accident  occurring  in  7  per  cent.  Byrom  Bramwell,"  in  his  con- 
troversy with  Robson  on  this  point,  stated  that  he  had  only  2  cases 
in  his  hospital  or  private  practice  in  a  series  of  127  cases  (1.57  per 
cent.),  and  was  able  to  find  only  an  incidence  of  0.67  per  cent,  in 
the  P^dinburgh  Royal  Infirmary  and  0.84  per  cent,  in  St.  Thomas' 
(London).  Welch  says  it  is  the  cause  of  death  in  from  3  to  5  per 
cent.  The  other  authorities  in  numerical  order  are:  Miiller,  11  per 
cent.;  Rodman,  8  per  cent.;  Steiner,  6.3  per  cent.;  Brinton  and 
Debove,  5  per  cent. ;  Drechsfeld,  3.5  per  cent. ;  Lebert,  3  per  cent. ; 
Schulz,  1.7  per  cent.  The  fatal  nature  of  the  hemorrhage  depends 
upon  the  fact  that  the  ulcer  makes  a  lateral  opening  into  the  vessel, 
which  prevents  natural  hsemostasis  by  the  retraction  and  contrac- 
tion of  the  artery.  It  is  impossible  to  correctly  estimate  the  size  of 
the  perforated  vessel  from  the  amount  of  blood  .or  the  length  of 
survival  of  the  patient.  Robson^^  states  that  "capillary  hemorrhage 
may  be  so  free  as  to  simulate  rupture  of  a  large  vessel,  yet  after 
death  a  careful  examination  may  fail  to  discover  any  gross  vascular 
lesion.  Dieulafoy  has  pointed  out  that  severe  hemorrhage  may 
occur  as  the  result  of  a  "pore-like  erosion"  of  the  wall  of  one  of 
the  large  branches  of  the  gastric  arteries  without  any  marked 
ulceration  of  the  surrounding  mucous  membrane,  or,  at  most, 
accompanied  by  an  abrasion  so  slight  in  degree  that  even  at  post- 
mortem the  lesion  may  be  overlooked  (exulce ratio  simplex). 

Hemorrhage  may  be  capillary,  venous,  or  arterial.  The  latter  is 
the  most  common.  Thus,  Savariand,  in  a  series  of  54  cases,  found 
ulceration  of  the  splenic  artery  in  17,  of  the  coronary  in  6,  pan- 
creaticoduodenal, 7;  gastric  arterioles,  10;  branches  of  the  coro- 
nary vein,  2;  other  veins,  2;  vessel  not  determined,  10. 

In  our  series  hemorrhage  was  from  an  erosion  of  a  vessel  in  6 
gastric  ulcers  and  1  duodenal.  In  Case  15  the  splenic  artery  was 
eroded,  in  another  the  arteria  corona  dextra,  while  in  the  remaining 
5  it  was  a  small  arteriole  or  vein. 

As  to  the  percentage  of  deaths  in  gastric  ulcer  that  are  due  to 
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hemorrhage,  Bramwell  gives  9.3  per  cent.;  Fenwick,  16  per  cent.; 
Cordui,  20  per  cent.,  and  Welch,  27  per  cent. 

Exclusive  of  the  3  cases  in  which  no  bleeding  point  could  be 
found,  and  in  which  hemorrhage  was  not  absolutely  proven  to  be 
the  cause  of  death,  there  were  7  out  of  24  deaths  (29.2)  due  to  hem- 
orrhage. 

Perforation,  (a)  With  General  Peritonitis.  Only  1  case 
occurred  in  our  series  of  82  ulcers  (1.2  per  cent.),  which  is  a  remark- 
able fact  when  one  considers  that  there  have  been  somewhat  more 
than  47,000  admissions  in  the  past  fifteen  years  to  all  services. 
The  history  of  this  case  in  brief  is: 

Case  40.  Male,  aged  fifty-eight  years,  colored;  hospital  No. 
19,664;  admitted  June  8,  1897,  complaining  of  pain  and  vomiting; 
gastric  symptoms  for  one  year;  acute  onset  four  days  before  admis- 
sion, with  pain  in  upper  abdomen  and  vomiting.  No  hsematemesis 
and  no  melsena;  great  weakness  and  emaciation;  collapse;  signs 
of  general  peritonitis  on  admission;  temperature,  100°  to  103°; 
pulse,  120  to  132;  respirations,  36  to  48.  The  case  was  considered 
inoperable  by  the  surgeon,  but  after  twelve  hours  there  was  some  im- 
provement and  an  exploratory  laparotomy  was  performed.  General 
peritonitis  was  present,  and  a  small  ulcer  on  the  anterior  wall  of 
the  pylorus  was  found,  through  which  the  gastric  contents  were 
exuding;  the  patient's  condition  was  so  bad  that  nothing  further 
could  be  done,  and  death  ensued  shortly  after  the  patient  left  the 
table.  Only  a  partial  autopsy  was  permitted,  which  revealed  in 
addition  to  the  perforated  ulcer  a  small  scar  in  its  neighborhood. 

(b)  With  Localized  Peritonitis.  There  are  two  examples  of  this: 
one  (Case  15)  showed  perforation  through  the  posterior  wall  with 
localized  abscess  between  the  pancreas  and  the  left  lobe  of  the 
liver,  evidently  a  gradual  process  of  considerable  duration.  The 
second  (Case  65)  showed  perforation  of  the  posterior  wall  into  the 
pancreas,  which  was  considerably  eroded  and  firmly  adherent  to 
the  stomach.  Including  these  2  cases  there  was  perforation  of  the 
ulcer  in  3  out  of  82  cases  (3.6  per  cent.),  in  3  out  of  24  deaths  (12.4 
per  cent.).    There  was  no  case  of  perforation  of  a  duodenal  ulcer. 

Greenough  and  Joslin  found  perforation  in  3.2  per  cent,  in  Boston. 
Pathological  statistics  exaggerate  the  frequency  of  perforation. 
The  only  trustworthy  method  is  to  observe  the  number  of  times 
that  perforation  occurred  in  a  large  series  of  clinical  cases.  Lebert 
found  3.5  per  cent,  of  252  cases;  Fenwick,  in  5.5  per  cent,  of  265 
cases.  Brunner  has  recently  analyzed  380  gastric  and  86  duodenal 
perforations,  which  have  been  reported  between  1893  and  1903. 
He  found  that  the  accident  occurs  in  about  2  to  4  per  cent,  of  cases; 
it  is  more  common  in  the  gastric  ulcer  in  England,  and  the  duo- 
denal in  America.  Only  one  instance  was  on  record  of  perforation 
while  the  patient  was  at  rest  in  bed  under  medical  treatment;  in 
another  case  it  followed  gastroenterostomy.  Perforation  is  possible 


HOWARD:    ULCER   OF  THE   STOMACH  AND   DUODENUM.         957 

in  any  situation  in  which  ulcer  may  form,  but  is  more  frequent  in 
the  anterior  wall  near  the  pylorus  and  leisser  curvature,  or  in  the 
anterior  wall  of  the  upper  horizontal  portion  of  the  duodenum. 
There  is  a  certain  small  number  of  cases  (7.5  per  cent,  of  gastric 
and  20  per  cent,  of  duodenal)  in  which  perforation  occurs  without 
a  previous  history  of  ulcer.  Brunner  considers  a  diminution  in 
liver  dulness  unassociated  with  tympanites  characteristic  of  per- 
foration of  an  ulcer;  also  that  the  site  of  pain  is  usually  localized 
to  the  left  of  the  median  line  in  gastric  and  to  the  right  in  duodenal 
ulcer,  and,  further,  that  the  area  of  tenderness  in  duodenal  ulcer  is 
not  in  the  locality  of  the  pain,  but  in  the  right  iliac  fossa. 

Recovery  from  acute  general  peritonitis  following  perforation 
of  a  gastric  ulcer  may  occur  spontaneously.  There  are  eight  ex- 
amples in  literature. 

Parotitis  occurred  in  1  case  (1.2  per  cent.),  which  has  been 
reported  in  detail  by  Dr.  A.  Duval  Atkinson."  A  brief  summary 
is  as  follows: 

Case  29.  L.  P.,  female,  aged  thirty-five  years;  hospital  No. 
14,749;  housemaid;  admitted  December  16,  1895,  complaining  of 
vertigo  and  general  weakness.  Family  and  personal  history  nega- 
tive. For  the  past  year  has  not  been  well,  having  continual  pain 
in  epigastrium,  for  one  month,  and  amenorrhoea,  for  four  months. 
On  December  9th  she  took  to  bed  because  of  gnawing  sensation 
in  epigastrium  and  nausea,  and  moderate  haematemesis;  latter  was 
repeated  in  four  hours,  and  was  followed  by  extreme  weakness. 
Examination  on  admission  showed  pallor  of  skin  and  mucous 
membranes;  slight  increase  in  cardiac  dulness  and  a  mitral  systolic 
murmur;  abdomen  negative.  Red  blood  corpuscles,  2,214,000; 
white  blood  corpuscles,  8000;  ha?moglobin,  30  per  cent.  Urine 
had  a  specific  gravity  of  1010  to  1006,  trace  of  albumin,  and  granu- 
lar and  hyaline  casts.  On  December  16th  there  were  pain  and  swell- 
ing of  the  left  parotid,  which  by  the  next  day  had  extended  above 
the  zygoma  and  far  behind  the  mastoid,  with  infiltration  of  the  side 
of  the  neck;  locally  redness,  heat,  and  tenseness.  On  incision 
creamy  pus  exuded,  which  in  cover-slips  and  cultures  showed 
streptococci.  No  change  in  local  condition,  but  patient  gradually 
sank,  and  died  on  the  24th  instant.  There  was  no  autopsy  per- 
mitted. 

This  is  not  a  very  rare  complication.  Thus,  Stephen  Paget^* 
reported  2  cases  in  1897,  and  Hone^^  in  the  same  year  collected  8 
cases  from  the  literature  and  added  1  of  his  own.  The  latter  was  in 
a  female,  aged  thirty-nine  years,  with  a  history  of  gastric  ulcer  for 
six  years,  with  repeated  haematemesis,  who  developed  a  double 
parotitis  with  little  suppuration.  Death;  no  autopsy  permitted. 
This  condition  in  ulcer  is  analogous  to  that  found  in  injuries  and 
diseases  of  the  peritoneum,  generative  and  abdominal  organs. 
Some  consider  it  more  frequent  in  cases  on  rectal  alimentation. 
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which  is  denied  by  Hone,  who  considers  that  hsematemesis  is  a 
predisposing  factor. 

Tetany.  We  have  only  one  illustration  of  this,  which,  though 
not  recognized  at  the  time,  was  probably  tetany.  It  occurred  in 
Case  29,  reported  above.  This  patient  gave  a  history  of  "cramps" 
in  the  legs  for  one  year,  of  the  utmost  severity,  being  of  a  shooting, 
darting  character,  coming  on  in  paroxysms,  and  lasting  several 
minutes.  At  the  height  of  these  pains  a  feeling  of  "  pins  and  needles" 
would  be  felt  in  the  hands  and  fingers.  There  was  no  evident 
gastric  dilatation.  It  must  be  borne  in  mind  that  the  milder  grades 
of  tetany  may  be  overlooked  entirely,  such  as  muscular  cramps  and 
pricking  in  the  extremities  without  typical  contractures.  When 
severe,  tetany  usually  terminates  fatally.  Thus,  Hochnard  reported 
10  deaths  in  11  cases  and  Albu  31  out  of  40. 

Ulcus  Carcinomatosum.  There  are  3  cases  in  this  series  in  which 
cancer  was  supposed  to  have  developed  upon  a  pre-existing  ulcer. 
Two  of  these  (1  and  2)  are  very  doubtful,  and  though  diagnosed 
by  the  resident  physician  "carcinoma  of  the  stomach  (post-ulco)," 
they  were  considered  merely  cancer  by  Dr.  Osier  in  his  series.  The 
history  of  these  cases  in  detail  is: 

1.  Case  26.  Female,  aged  sixty  years;  hospital  No.  12,287; 
admitted  March  19,  1895,  complaining  of  indigestion.  For  past 
year  abdominal  pain,  worse  after  food  and  at  night;  vomiting  of 
small  amounts;  hsematemesis  for  two  or  three  days  one  year  ago; 
occasionally  melsena;  appetite  good;  bowels  constipated;  loss  of 
weight.  No  tenderness,  but  mass  to  right  of  umbiHcus;  marked 
dilatation  of  stomach;  analysis  showed  free  HCl  and  total  acidity 
of  77;  discharged  much  improved. 

2.  Case  39.  Male,  aged  forty-seven  years,  German,  shoemaker; 
hospital  No.  18,818;  admitted  March  6,  1897,  complaining  of 
"indigestion"  for  six  years,  and  "vomiting,"  burning  pain  in  peri- 
gastrium  after  meals,  relieved  by  "knee-chest"  posture;  vomiting 
for  four  months,  at  first  slight,  now  frequent,  and  large  in  amount. 
One  attack  of  hsematemesis  four  to  five  months  ago,  when  on  four 
or  five  occasions  he  vomited  dark  lumps  of  blood;  loss  of  thirty- 
three  pounds  in  weight;  no  tenderness;  no  mass;  marked  dilata- 
tion of  stomach.  Analysis  gave  a  trace  of  free  HCl  and  no  lactic 
acid;  haemoglobin,  65  per  cent.;  red  blood  corpuscles,  6,120,000; 
white  blood  corpuscles,  8000.     Patient  discharged  improved. 

3.  Case  64.  Male,  aged  fifty-five  years,  colored,  oyster  shucker; 
hospital  No.  33,849;  admitted  February  13,  1901.  Patient  was  un- 
conscious, and  the  history  elicited  from  his  wife  did  not  point  to  the 
stomach.  He  died  from  a  pneumococcus  septicaemia,  and  at  autopsy 
an  old  round  ulcer  was  found  on  the  lesser  curvature  of  the  stomach 
7  cm,  from  the  pylorus.  Microscopic  sections  showed  "in  the  depth 
of  tissues  glandular  structures,  in  which  epithelial  cells  are  actually 
invading  the  surrounding  tissue.    This  invasion  is  also  to  be  seen 
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in  the  mucosa  immediately  adjacent  to  the  ulcer."  At  first  a  diag- 
nosis of  "gastric  ulcer  with  beginning  carcinomatous  change"  was 
made,  but  Dr.  McCallum,  the  resident  pathologist,  on  re-examining 
the  sections  thought  "that  the  slight  new-growth  of  epithelium  pres- 
ent is  not  more  than  might  be  accounted  for  in  the  regeneration 
process  in  the  healing  of  the  ulcer."  There  were  no  metastases  or 
invasion  of  the  surrounding  tissue. 

4.  (This  case  was  not  included  in  our  series,  through  an  over- 
sight.) Male,  aged  forty-nine  years,  painter;  hospital  No.  44,935; 
admitted  December  7,  1903,  for  "stomach  trouble."  Past  his- 
tory negative  except  for  syphilis  in  1880.  Present  illness  began 
three  years  ago  with  "heartburn"  and  acid  eructation.  In  June, 
1901,  a  profuse  hsematemesis  from  which  he  fainted,  followed  by 
tarry  stools;  frequent  vomiting  since  onset,  often  very  profuse; 
appetite  good  until  nine  months  ago,  when  he  gradually  gave  up 
solid  food  because  of  pain;  loss  of  fifteen  pounds  in  weight  during 
the  past  five  weeks;  no  emaciation  or  cachexia.  Local  tenderness 
in  epigastrium;  active  visible  peristalsis  and  marked  dilatation 
of  stomach;  firm,  nodular  mass  to  right  of  mid-line  and  3  cm. 
above  umbiHcus.  Haemoglobin,  45  per  cent.;  red  blood  corpuscles, 
3,004,000;  white  blood  corpuscles,  15,200.  Test  breakfast  showed 
marked  hypersecretion  and  hyperchlorhydria  (100.5),  with  blood- 
streaked  mucus.  The  hyperchlorhydria  practically  decreased 
with  gastric  lavage,  until  by  December  18th  there  was  a  marked 
subacidity.  There  was  always  a  morning  residue  of  400  to  2000  c.c. 
The  general  condition  improved;  there  was  a  gain  of  two  pounds 
in  weight,  and  the  blood  rose  to  60  per  cent,  haemoglobin  and 
4,000,000  red  blood  corpuscles.  The  patient  was  transferred  to  the 
surgical  side,  and  an  operation  was  performed  December  30,  1903. 
At  the  exploratory  operation  there  was  marked  dilatation  of  the 
stomach,with  a  mass  surrounding  the  upper  two-thirds  of  the  pylorus. 
Several  large,  hard  glands  were  found,  one  of  which  was  very  sus- 
picious on  section.  The  mass  itself  was  thought  to  be  carcinoma, 
which  was  afterward  confirmed  by  the  pathologist.  Pylorectomy  with 
gastrojejunostomy  was  done.  The  patient  made  an  uninterrupted 
recovery,  and  when  last  heard  from,  six  months  ago,  was  doing  well. 

Let  us  consider  the  pros  and  cons  in  these  4  cases.  In  the  first 
there  is  no  definite  ground  for  the  supposition  of  a  pre-existing 
ulcer;  as  the  onset  with  hsematemesis  one  year  before  is  not  against 
a  beginning  cancer.  In  the  second,  the  history  of  "indigestion" 
for  six  years  suggests  the  possibility  of  ulcer,  but  the  recentness  of 
the  haematemesis  (fifteen  months)  and  the  vomiting  (four  months) 
all  point  to  a  developing  carcinoma.  In  the  third  case  we  have  no 
previous  history  to  aid  us,  and  the  most  we  can  say  is  that  there  was 
an  old  ulcer  which  might  have  developed  into  cancer  if  the  patient 
had  survived,  but  was  not  definitely  maUgnant  at  the  time  of  his 
death.    The  fourth  case  is  undoubtedly  one  of  carcinoma,  which. 


960        HOWARD:    ULCER   OF  THE   STOMACH  AND   DUODENUM. 

from  the  preceding  history,  probably  developed  upon  an  old  ulcer, 
though  from  the  size  and  character  of  the  mass  the  early  symptoms 
might  have  been  due  to  a  slow  growing  scirrhus  cancer. 

Hence  in  our  series  there  are  only  3  out  of  82,  or,  better,  4  out  of 
83  cases  (4.8  per  cent.)  in  which  there  is  any  reasonable  possibility 
of  a  simple  ulcer  having  developed  into  a  malignant  one.  Fen- 
wick  found  only  2  out  of  89  ulcer  cases  (2.2  per  cent.)  which  showed 
evidence  of  malignancy.  Contrary  to  our  belief,  there  are  many 
who  consider  that  a  large  proportion  of  cancers  of  the  stomach 
develop  from  a  pre-existing  benign  ulcer.  Riegel  believes  it  to  be 
a  frequent  occurrence,  while  Zenker  maintains  that  the  majority 
of  carcinomata  originate  from  ulcer.  According  to  Lebert  9  out  of 
every  100  cases  of  carcinoma  of  the  stomach  are  due  to  ulcer. 
Graham,^  Mayo's  associate,  found  in  135  cases  of  cancer  an  ulcer 
history  in  60  per  cent.  Rosenheim  found  such  a  history  in  only 
6  per  cent,  of  the  cancer  cases,  and  BarHng  and  Hirschfeld  in  but 
5  per  cent. 

Sticker  pointed  out  that  in  those  rare  cases  of  carcinoma  in  which 
free  hydrochloric  acid  persisted  the  origin  was  in  a  benign  ulcer. 

Associated  Conditions.  These  are  numerous.  Tuberculosis 
occurred  in  4  cases;  in  two  the  involvement  was  of  the  peritoneum 
and  lungs,  and  in  two  general.  Cirrhosis  of  the  hver  was  present  in 
3  cases  and  obscured  the  clinical  diagnosis,  the  hsematemesis  being 
ascribed  to  a  ruptured  varix.  Jaundice  was  present  in  2  cases  from 
involvement  of  the  gall-ducts  in  adhesions :  in  2  further  cases 
gallstones  were  found.  It  is  interesting  to  note  that  Case  75  was  at 
first  thought  by  the  family  physician  to  be  one  of  gallstones  on 
account  of  the  site  of  the  pain;  the  subsequent  diagnosis,  however, 
was  cicatricial  stenosis  of  the  pylorus.  At  the  exploratory  operation 
the  cicatrices  were  found  to  be  in  the  duodenum.  The  patient  is 
now  perfectly  well.  Two  cases  were  compHcated  by  aneurysm  of 
the  aorta,  1  of  these  died  from  hemorrhage  from  erosion  of  a 
vessel  in  the  gastric  ulcer.  Two  patients  had  chronic  nephritis, 
and  2  had  arthritis  deformans.  What  part  these  processes  played 
in  the  etiology  is  difficult  to  estimate.  There  were  many  other 
associated  conditions  (erysipelas,  strangulated  hernia,  pyosalpin- 
gitis,  etc.).  The  most  important  one  was  typhoid  fever,  in  the 
course  of  which  sudden  pain  in  the  epigastrium  and  profuse 
hemorrhage  with  signs  of  peritonitis  led  to  an  exploration  for  "per- 
foration," with  negative  result.  One  day  later,  at  autopsy,  an 
acute  gastric  ulcer,  with  erosion  of  a  vessel,  was  found. 

Duration  and  Course.  The  chronicity  of  the  disease  is  well 
recognized.-  The  usually  accepted  time-limit  is  from  three  to  five 
years.  Sixty-four  of  our  cases  had  suffered  from  periods  varying 
from  two  months  to  twenty  years,  the  average  being  4.1  years. 
Cases  are  on  record  of  longer  duration.  Thus,  Habershon  reports 
a  case  of  forty-six  years,  and  Brinton  one  of  thirty-five  years'  dura- 
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tion.  Lebert  found  ulcer  to  be  latent  in  15'per  cent.;  of  less  than 
one  year's  duration,  18  per  cent.;  one  to  six  years,  46.5  per  cent.; 
six  to  twenty  years,  18  per  cent.;  and  twenty  to  twenty-five  years, 
2.5  per  cent. 

Treatment.  Medical  Treatment.  The  treatment  followed  in 
the  medical  wards  is  similar  to  that  in  vogue  elsewhere.  First  of 
all,  absolute  bodily  rest  is  insisted  upon  for  a  period  of  from  three 
to  six  weeks.  The  stomach  is  given  either  complete  rest  {i.  e.,  rectal 
feeding  for  a  period  varying  from  five  days  to  two  weeks,  according 
to  the  severity  of  the  case),  or  partial  rest  is  afforded  by  the  blandest 
diet — thin  soups,  whey,  milk,  etc.  Some  cHnicians,  as  Fournier, 
insist  upon  rectal  alimentation  for  two  weeks  or  even  one  month. 
The  bowels  are  regulated,  and  the  anaemia,  if  present,  treated  by 
iron  or  arsenic.  The  hyperacidity  is  counteracted  by  large  doses 
of  carbonate  of  magnesia,  and  occasionally  by  gastric  lavage.  This 
latter  was  instituted  in  a  few  cases  only,  but  with  marked  benefit, 
even  in  those  without  dilatation  or  obstruction. 

Surgical  Treatment.  The  indications  for  surgical  treatment, 
according  to  Mayo  Robson,  are:  1.  Perforation.  2.  Perigastric 
adhesions,  as  pyloric  obstruction  or  hour-glass  stomach.  3.  Ulcer, 
intractable  to  prolonged  medical  treatment.  4.  Recurring  and 
profuse  hsematemesis.     5.  Certain  cases  of  acute  hsematemesis. 

Let  us  consider  these  various  indications: 

Perforation.  All  now  are  agreed  upon  the  advisability  of  imme- 
diate operation  for  this  fatal  complication.  The  great  strides  that 
have  been  made  in  this  branch  of  surgery  are  very  encouraging. 
Thus,  Weir  and  Foote,  in  1896,  gave  the  mortality  in  perforation 
cases  treated  surgically  at  71.5  per  cent.,  while  four  years  later 
Tinker^"  found  that  it  had  dropped  to  42.6  per  cent. — indeed,  in 
those  operated  upon  in  the  first  twenty-four  hours  the  mortality 

iwas  only  25  per  cent.  Mayo  Robson^*  in  the  same  year  in  429 
collected  cases  found  the  mortality  to  be  35  per  cent.  Brunner,^^  in 
1903,  gave  the  mortality  as  48  per  cent,  in  gastric  and  80  per  cent, 
in  duodenal.  Of  course,  statistics  collected  from  literature  give 
an  exaggerated  idea  of  the  good  results  of  operation,  as  the  majority 
of  the  favorable  cases  are  published;  nevertheless,  the  mortality 
from  perforative  ulcer  is  becoming  rapidly  less — in  direct  ratio  to 
the  number  of  cases  that  are  early  handed  over  to  the  surgeon. 

Hemorrhage.  In  this  hospital  only  one  case  of  hemorrhage 
from  gastric  ulcer  has  been  treated  by  the  surgeon.  This  was  Case 
62  (the  typhoid  fever  patient),  who  had  developed  sudden  abdom- 
inal pain,  hemorrhage,  and  signs  of  perforation,  but  in  whom  the 
source  of  the  bleeding  was,  however,  not  discovered  until  after 
death.  Dieulafoy^^  advises  surgical  intervention,  if  the  hemorrhage 
is  as  much  as  half  a  litre,  and  insists  if  the  bleeding  is  repeated  in 
twenty-four  hours.  Moynihan"  divides  the  cases  into  two  classes: 
1.  Acute  ulcer,  in  which  operation  is  not  indicated  except  in  a  few 
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cases  where  hemorrhage  is  both  copious  and  recurrent.  2.  Chronic 
ulcer,  where  operation  is  indicated  in  (a)  a  group  of  cases  where 
bleeding  is  copious  and  transient,  and  (6)  frequent  recurring  hemor- 
rhage, which  is  now  and  then  profuse. 

While  concurring  for  the  most  part  with  the  previous  writers  we 
cannot  agree  with  a  recent  statement^^  that  "it  would  appear  justi- 
fiable to  perform  gastroenterostomy  in  every  case  of  gastric  ulcer  in 
which,  in  addition  to  the  other  clinical  data,  gastric  hemorrhage  is 
observed."  Rodman  collected,  in  1900,  32  cases  of  acute  gastror- 
rhagia,  with  40.6  per  cent,  mortality,  and  31  cases  of  chronic  gas- 
trorrhagia,  with  19.3  per  cent,  mortality.  Mayo  Robson,^^  in  1900, 
found  a  mortality  of  64.2  per  cent,  in  operative  cases,  as  compared 
with  5  to  10  per  cent,  treated  medically.  Moynihan,^  in  1904, 
quotes  1  death  in  15  cases  treated  for  acute  or  recurring  hemor- 
rhage (6.6  per  cent.).  Robson,  we  believe,  takes  the  more  conser- 
vative stand  when  he  states  that  medical  and  general  treatment  is 
successful  in  arresting  hsematemesis  in  93  per  cent,  of  the  cases, 
hence  should  be  given  a  fair  and  complete  trial  for  at  least  a  few 
hours. 

In  the  small  number  of  cases  where  surgical  intervention  is  advis- 
able, Finney's  gastroduodenostomy  or  a  posterior  gastroenteros- 
tomy seems  the  operation  of  choice. 

Perigastric  adhesions  were  present  in  11  of  the  23  gastric  cases 
at  autopsy  or  operation  (48  per  cent.),  and  in  3  of  the  4  duodenal 
cases  (75  per  cent.).  According  to  Robson,  these  are  present  in  5 
per  cent,  of  all  necropsies  and  in  40  per  cent,  of  gastric  ulcer  cases. 
Hale  White^^  gives  the  figure  in  the  latter  case  at  45  per  cent.,  while 
Fenwick  found  the  stomach  adherent  in  46  per  cent.  White  has 
outlined  the  points  in  the  diagnosis  of  this  complication.  There  is 
present  very  severe  pain,  more  or  less  constant,  npt  increased  by 
food,  though  often  paroxysmal,  and  often  persisting  for  years. 
Dilatation  of  the  stomach  or  symptoms  of  gastric  ulcer  may  or  may 
not  be  present.  Vomiting  or  emaciation  may  be  absent,  as  the  diges- 
tion is  good.  Local  tenderness  or  even  an  indefinite  mass  from 
matting  together  of  the  viscera  sometimes  occurs.  In  such  cases 
operative  measures  should  be  undertaken.  White  succeeded  in 
curing  3  out  of  5  cases. 

Comparison  between  Surgical  and  Medical  Results. 
Hardly  a  sufficient  number  of  cases  treated  by  surgical  interference 
have  been  followed  for  a  sufficient  period  to  justify  a  comparison 
with  the  results  of  medical  treatment.  Mayo  Robson  had  a  mor- 
tality in  1901  of  5  per  cent;  W.  J.  Mayo,  of  Rochester,  Minnesota, 
6.5  per  cent.;  Peterson  and  Merchol,  11  per  cent.  Moynihan,  in 
1904,  among  100  cases  treated  by  gastroenterostomy  alone,  had  a 
mortahty  of  but  2  per  cent.  These  figures  all  compare  favorably 
with  those  resulting  from  medical  treatment,  the  mortahty  of  which 
varies  between  10  and  20  per  cent. 
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The  82  cases  treated  in  the  Johns  Hokpins  Hospital  may  be  tabu- 
lated as  follows:  died,  24  (29.3  per  cent.);  well,  14  (17.1  per  cent.); 
improved,  39  (47.6  per  cent.);  unimproved,  3  (3.6  per  cent.);  not 
treated,  2  (2.4  per  cent.).  The  term  "well"  was  applied  only  to 
those  cases  which  had  been  free  from  all  symptoms  of  ulcer  for  a 
sufficient  time  to  warrant  the  hope  that  the  disease  was  arrested. 
The  large  number  of  deaths  (29.3  per  cent.)  is  difficult  to  explain 
until  one  realizes  that  1 1  of  these  cases  were  not  treated  for  the  ulcer, 
but  died  from  some  intercurrent  affection,  the  ulcer  being  recog- 
nized only  at  autopsy.  The  mortality  of  69  treated  cases  was  13, 
or  18.8  per  cent.  Cordier  says  that  ulcer  is  four  or  five  times  more 
frequent  in  women  than  in  men,  but  that  the  mortality  during  the 
latter  is  much  greater.  In  our  series  there  were  16  deaths  among 
the  males  to  8  among  the  females — i.  e.,  the  proportion  was  2  to  1, 
which,  however,  corresponds  to  the  incidence  in  our  series,  so  that 
the  mortality  in  both  series  is  practically  equal.  Of  the  58  cases 
that  left  the  hospital  during  the  past  fifteen  years  we  sent  out  a 
circular  letter  and  received  replies  from  twenty-six,  while  eleven 
letters  were  returned  unclaimed.* 

The  after-result  of  these  twenty-six  for  an  average  period  of  five 
years  is  seen  in  Table  IV. : 


Table  IV. 

At  an  average  of  5  years. 

Recurrence.  Death.  Well.  Total. 

Died,                24  =  '29.3  per  ct.  .        .    0  0  0  0 

Well,               14  =  17.1       "     .       .    4  2  5  11 

.3  4  8  15 

.0  0  0  0 

.0  0  0  0 

Total,       82                                       7  6  13  26 


At  discbarge. 


Improved,  39  =  47.6 
Unimproved,  3  =  3.6 
Not  treated,      2  =    2.4 


•  Circular  Lettke. 


Dear 


We  are  interested  to  know  what  your  condition  has  been  since  discharge  from  the 
hospital  in  .    Will  you  kindly  answer  the  following  questions: 

1.  Pain  in  stomach,  if  any  ? 

o.  Location. 

h.  Character  of  pain. 

e.  Relation  to  food. 

2.  Vomiting,  if  any  ? 

a.  Amount,  large  or  small. 

b.  Vomiting  of  blood,  quantity,  dark  or  bright. 

3.  Passage  of  blood  in  stools  ? 

4.  Have  you  been  in  any  hospital  since  discharge  from  Johns  Hopkins?  if  so  mention  hos- 
pital and  about  date  of  admission. 

5.  If  iMitient  be  dead  will  nearest  relative  kindly  report  from  what  cause  and  under  whose 
care  (physician  or  hospital)  ?    Were  symptoms  of  stomach  trouble  still  present? 

Yours  truly, 
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In  other  words,  of  26  patients  since  discharge  there  have  been  6 
deaths  (23  per  cent.),  7  recurrences  (26.8  per  cent.),  and  13  perma- 
nent cures  (50  per  cent.)  for  periods  ranging  from  six  months  to 
thirteen  years.  Of  the  6  deaths,  the  cause  was  gastric  in  2,  non- 
gastric  in  2,  and  unknown  in  2.  Greenough  and  Joslin  pubHsh  55 
per  cent,  cured,  25  per  cent,  reheved,  13  per  cent,  dead,  and  6  per 
cent,  otherwise  at  discharge.  Their  after-results  are  seen  in  Table  V. : 

Table  V. — Greenough  and  Joslin's  114  Cases. 


At  discharge. 

Recurrence. 

Death. 

Cure. 

Tota 

Cured,         63  =  55  per  ct. 

.*     .    28 

8 

27 

63 

Relieved,    29  =  25 

.    10 

4 

15 

29 

Deaths,       15  =  13 

15 

Otherwse,     7=6       " 

.      3 

3 

1 

7 

Total,    114 

41 

15 

43 

114 

The  latter  table  shows  recurrence  in  50  per  cent,  as  compared 
with  85  per  cent,  of  Welch,  74  per  cent,  of  von  Leube,  75  per  cent, 
of  Ewald,  and  50  per  cent,  of  Debove. 

Russel,^*  of  Birmingham,  followed  the  after-history  of  63  cases  in 
females,  and  found  that  after  a  period  of  two  years  there  was  a 
direct  mortality  in  2.1  per  cent.  Recovery  in  42.6  per  cent,  and 
recurrence  in  44.7  per  cent.  Schulz^^  followed  88  cases  of  ulcer 
treated  medically,  in  all  of  which  haematemesis  was  present,  and 
found  that  there  were  9  per  cent,  deaths  and  only  64  per  cent,  per- 
manent cures. 

Of  our  58  cases  of  gastric  ulcer  that  received  medical  treatment, 
11  were  discharged  well,  38  improved,  3  unimproved,  and  5  dead — 
i.  e.,  a  mortality  of  only  8.6  per  cent.  Eleven  cases  have  been  trans- 
ferred for  operation,  which  is  too  small  a  number  for  comparison 
with  the  above. 

Morbid  Anatomy.  For  observation  we  had  23  cases  at  autopsy 
and  4  at  operation.    23  were  gastric  and  4  duodenal. 

Condition  of  the  Ulcer.  The  ulcer  was  more  or  less  active 
in  19  cases  of  gastric  ulcer  and  3  of  duodenal.  Cicatrization  had 
occurred  in  3  gastric  and  1  duodenal.  In  1  case  the  condition  of  the 
gastric  ulcer  was  not  stated.  That  is  to  say,  there  were  22  ulcers  to 
4  scars — a  ratio  of  about  5.5  to  1,  rather  contrary  to  Welch,  who 
considers  that  the  scar  is  at  least  twice  as  frequent  as  open  ulcer. 

As  to  the  number.  In  20  cases — 16  gastric  and  4  duodenal — 
there  was  but  one  ulcer;  in  1  case  there  were  two  ulcers;  in  1 
three  ulcers,  and  in  3  (11.1  per  cent.)  there  were  several  ulcers. 
Brinton  believes  that  multiple  ulcers  are  found  in  20  per  cent. 

The  particulars  as  to  the  site,  presence  of  adhesions,  local  or 
general  peritonitis,  etc.,  are  given  in  detail  under  the  various  clinical 
sections. 

Conclusions.  1.  Gastric  ulcer  is  rare  in  the  Johns  Hopkins 
Hospital  as  compared  with  cancer,  the  respective  incidences  being 
1  to  225  and  1  to  56  general  admissions. 
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2.  Gastric  ulcer  in  our  series  was  as  common  in  the  male  as  in 
the  female.  In  the  male  the  percentage  of  greatest  frequency  was 
between  the  ages  of  forty  and  fifty — a  decade  later  than  usual. 

3.  Ulcer  was  in  our  cases  relatively  more  frequent  in  the  colored 
race  and  among  Germans. 

4.  Vomiting  occurred  in  85.3  per  cent.;  pain  in  82.9  per  cent., 
and  haematemesis  in  75.6  per  cent. 

5.  Great  loss  of  weight  may  be  present;  thus,  in  36  cases  there 
was  a  loss  of  more  than  ten  pounds,  and  in  9  of  forty  pounds  or  more. 

6.  Our  statistics  would  indicate  that  hyperchlorhydria  is  not  so 
constant  as  usually  maintained;  it  was  present  in  only  17.6  per  cent, 
of  our  cases. 

7.  The  blood  picture  is  one  of  chloranaemia  as  seen  from  the 
average  count  (haemoglobin,  58  per  cent.;  red  blood  corpuscles, 
4,071,000;  white  blood  corpuscles,  7500  per  c.mm.). 

8.  Hemorrhage  was  the  cause  of  death  in  8.5  per  cent,  of  the  total 
number  of  cases,  and  in  29.5  per  cent,  of  the  fatal  cases. 

9.  Perforation  is  rare  (3  cases,  or  3.6  per  cent,  of  our  series). 
General  peritonitis  occurred  in  but  one  instance  (1.2  per  cent.). 

10.  Ulcus  carcinomatosum  is  rare — at  least  4.8  per  cent,  of  our 
series. 

11.  Operation  is  indicated  in  all  cases  with  perforation  or  peri- 
gastric adhesions,  and  in  cases  of  copious  or  recurring  hemorrhage, 
when  medical  means  have  failed  after  a  fair  trial. 

12.  The  mortaUty  of  the  series  was  29.3  per  cent.;  in  the  cases, 
however,  who  received  treatment  there  was  a  mortality  of  only 
18.8  per  cent.;  in  those  receiving  medical  treatment  alone,  8.6  per 
cent. 
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INTERMITTENT    HYPERCHLORHYDRIA    AS    AN 

OCCASIONAL  CAUSE  OF  RECURRENT 

VOMITING  IN  CHILDREN. 

By  Irving  M.  Snow,  M.D., 

CLINICAIi    PROFESSOR    OF    DISEASES    OF    CHILDREN,  UNIVERSITY   OF    BUFFALO;  MEMBER  OF    THE 
AMERICAN    PEDIATRIC    SOCIETY. 

The  object  of  this  paper  is  to  direct  attention  to  the  curious 
symptom-complex  called  cyclic,  periodical,  or,  better,  recurrent 
vomiting  of  children,  with  the  idea  (1)  that  the  condition  is  not  as 
rare  as  is  generally  supposed;  (2)  that  it  is  relatively  easy  of  diag- 
nosis, an  examination  of  the  vomited  matter  being  most  important; 
(3)  that  at  least  in  some  cases  the  gastric  irritabihty  is  due  to  an 
intermittent  hyperchlorhydria,  a  secretory  neurosis,  causing  the 
sudden  hypersecretion  of  free  HCl  and  gastric  juice. 

Vomiting  is  the  main  symptom  of  the  malady.  The  subject, 
except  for  the  attacks,  is  in  perfect  health.  The  vomiting  attacks 
occur  at  irregular  intervals,  begin  with  slight  premonition,  continue 
usually  a  few  days,  and  cease  suddenly,  leaving  the  patient  with  an 
unimpaired  appetite  and  digestion. 

A  similar  group  of  symptoms  has  long  been  recognized  in  adults. 
In  mature  Hfe  gastric  pain  is  a  most  prominent  feature,  while  chil- 
dren suffer  more  from  nausea. 

The  condition  in  children  was  first  recognized  by  American 
authors,  although  a  suggestion  as  to  its  existence  was  first  pubUshed 
by  Gee.  In  1893  I  attended  a  httle  girl  who  was  harassed  by  re- 
peated and  dangerous  attacks  of  vomiting,  lasting  several  days, 
and  appearing  without  adequate  exciting  cause  or  dietetic  error. 
I  reported  the  case,  under  the  title  of  "A  Gastric  Neurosis  in  Child- 
hood," to  the  American  Pediatric  Society.  An  interesting  discus- 
sion followed,  showing  that  many  of  the  members  had  seen  these 
repeated  prostrating  attacks  of  vomiting,  that  they  did  not  consider 
them  ordinary  gastric  indigestion  or  gastritis,  as  they  appeared 
suddenly  in  children  with  normal  digestion,  carefully  fed,  and  the 
illnesses  terminated  abruptly,  and  were  separated  by  intervals  of 
perfect  health. 

Since  then  numerous  cases  of  recurrent  vomiting  have  been 
reported,  and  the  condition  is  mentioned  in  most  English  and  Amer- 
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ican  text-books.  Either  the  disease  is  rare  or  unrecognized  in  Ger- 
many, as  Heubner  in  his  new  book  entirely  ignores  it. 

An  explanation  as  to  its  cause  has  been  diligently  sought,  prin- 
cipally through  urinary  analyses,  and  in  my  opinion  no  satisfactory 
theory  as  to  its  etiology  has  been  advanced.  Probably  several 
phases  of  disturbed  or  faulty  metabolism  may  provoke  the  vom- 
iting. 

Marfan  gives  an  accurate  description  of  the  condition  under  the 
title  of  "vomiting  and  acetonuria."  He  evidently  regards  it  of 
common  occurrence,  as  he  cites  twenty-five  personal  cases.  He 
found  the  vomiting  associated  with  the  odor  of  acetone  in  the 
breath  and  acetone  in  the  urine,  and  regards  the  malady  as  the 
result  of  an  intoxication,  the  acetone  being  the  witness  or  com- 
panion of  the  toxic  product.  The  expression  of  the  malady  is 
through  the  stomach,  giving  rise  to  persistent  and  dangerous 
vomiting. 

Edsall  believes  that  recurrent  vomiting  is  sometimes  the  result 
of  an  acidosis,  a  cryptogenic  acid  intoxication  analogous  to  the  fatal 
intoxication  seen  in  diabetic  coma  and  other  exhausting  diseases. 
His  proof  is  that  the  odor  of  acetone  is  present  in  the  breath  and  that 
acetone,  diacetic  acid,  and  oxybutyric  acid  are  present  in  the  urine, 
but  only  during  an  attack.  The  acetone  is  not  the  cause  of  the 
symptoms,  the  vomiting  being  due  to  the  presence  of  an  excessive 
amount  of  acid,  producing  a  reduction  of  the  alkalinity  of  the  tissues 
and  body  fluids  and  the  loss  of  alkalies  in  the  excretions,  the  acids 
carrying  off  the  alkalies  in  combination. 

Edsall  recommends  giving  large  doses  of  a  soluble  alkali  at  the 
beginning  of  an  attack,  to  combat  the  acid  intoxication,  and  cer- 
tainly his  treatment  is  the  most  effective  known,  as  the  vomiting 
resisting  all  other  known  modes  of  treatment  will  occasionally  dis- 
appear or  be  prevented,  after  the  administration  of  large  doses  of 
bicarbonate  of  soda. 

Rachford  found  poisonous  leukomaines  in  the  urine,  and  believes 
the  condition  a  lithaemic  gastric  neurosis,  allied  to  migraine.  In 
his  cases  the  vomiting  disappeared  and  was  replaced  by  migraine 
in  adolescence.  It  may  be  remembered  that  migraine  is  often  caused 
by  hyperchlorhydria. 

Holt  regards  recurrent  vomiting  as  a  nervous  explosion,  anal- 
ogous to  migraine  in  the  adult,  due  to  faulty  metabolism. 

It  is  to  me  remarkable,  in  an  illness  whose  main  symptom  is 
vomiting,  that  so  few  accurate  analyses  have  been  made  of  the 

I  vomited  matter.  Testing  the  ejecta  would  seem  to  me  to  be  the 
clue  to  correct  diagnosis  and  treatment.  However,  Holt  reports 
the  usual  findings  as  of  a  fluid  containing  mucus  and  free  HCl. 
In  four  of  my  personal  cases  the  fluid  vomited  was  apparently  pure 
gastric  juice,  containing  an  excess  of  free  HCl  and  mucus,  and  in 
the  fifth  case  the  hyperacidity  was  due  to  combined  chlorides. 
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It  is,  therefore,  probable  that  some  cases  of  recurrent  vomiting 
are  the  result  of  an  intermittent  form  of  hypersecretion  of  highly 
acid  gastric  juice. 

If  recurrent  vomiting  in  chlidren  is  sometimes  due  to  a  sudden 
hypersecretion  of  irritating  gastric  juice,  the  symptoms  are  far  more 
dangerous  and  prolonged  than  in  analogous  conditions  in  adults. 
The  free  HCl  primarily  causes  spasmodic  contractions  of  the  pyloric 
valve,  increased  peristalsis  of  the  stomach  walls  producing  gastric 
distress,  nausea,  and  frequent  vomiting.  Often  blood  is  mixed 
with  the  ejecta,  due  to  traumatism  of  the  stomach  walls  from  vio- 
lent retching.  The  vomiting  is  followed  by  rapid  emaciation,  great 
cardiac  weakness,  and  on  rare  occasions  death. 

The  disease  usually  begins  in  early  childhood,  from  the  first  to 
the  sixth  year.  All  of  my  cases  were  of  the  better  class  of  society — 
nervous,  high-strung  children  of  average  physique.  None  of  them 
had  been  debilitated  by  any  exhausting  malady.  All  were  fed  with 
an  excess  of  caution.  In  none  was  there  any  flagrant  dietetic  error. 
The  prodromal  symptoms  were  insignificant — languor  and  slight 
fever.  Many  of  the  attacks  arose  out  of  a  clear  sky,  beginning 
suddenly,  with  no  adequate  cause,  ending  abruptly,  leaving  the 
digestion  undamaged,  with  weeks  or  months  of  excellent  health. 

I  will  give  short  histories  of  five  of  my  personal  cases.  All  were 
girls.     Of  20  recorded  cases,  12  were  girls,  8  boys. 

Case  I. — Margeret  R.  Both  parents  in  good  health.  A  baby 
sister  died  at  fifteen  months,  after  several  days  of  uncontrollable 
vomiting. 

Child  born  on  October  20,  1899;  suckled  eleven  months.  After 
weaning  there  followed  a  period  of  anorexia,  lasting  four  months. 
During  this  time  the  baby  would  not  take  food  from  a  bottle,  cup, 
or  spoon,  nor  suckle  a  wet-nurse.  For  four  months  the  father,  a 
physician,  laid  the  baby  on  its  back,  held  its  hands,  and  forced 
down  food  into  its  mouth  with  a  large  pipette,  the  child  meanwhile 
expressing  its  aversion  to  its  meals  in  the  most  violent  manner.  It 
digested  what  it  swallowed,  and  slowly  improved.  At  three  years 
it  was  brought  to  the  city  in  superb  health  after  a  summer  in  the 
country.  In  a  week  she  had  an  attack  of  vomiting  lasting  forty- 
eight  hours.  During  that  time  there  was  a  temperature  of  101°,  a 
slightly  coated  tongue,  and  very  abrupt  cessation  of  all  symptoms, 
save  there  was  mucus  in  the  stools  for  a  few  days. 

After  this  the  illnesses  recurred  every  six  to  eight  weeks.  The 
little  girl  would  go  to  bed  perfectly  well,  would  commence  vomiting 
at  night,  and  would  vomit  every  half-hour  to  two  hours  until  the 
attack  terminated,  usually  two  to  three  days,  absolutely  nothing 
being  retained  in  the  stomach.  During  the  illnesses  there  was 
thirst.  The  temperature  was  100°  to  101°,  the  tongue  gradually 
becoming  more  coated.  The  skin  and  breath  had  a  curious  fruity 
odor — acetone.     The   abdomen    was    never    tender,   but    always 
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retracted,  the  contour  being  due  to  empty  intestines  and  general 
asthenia.  The  bowels  were  constipated;  an  enema  would  bring 
away  a  well-digested  stool.  The  vomited  matter  was,  first,  food 
debris,  later  one  to  two  ounces  of  pure  gastric  juice.  In  an  attack 
periodically  the  child  would  become  restless  from  gastric  distress, 
would  vomit,  and  be  easy  for  a  while.  Suddenly  the  child  would 
look  better,  and  take  and  retain  its  ordinary  meals.  In  spite  of  a 
restricted  diet  and  semistarvation,  the  attacks  continued  and  grew 
worse.  One  in  April  lasted  four  days.  There  was  noticeable  ema- 
ciation and  exhaustion;  the  pulse  was  weak  and  irregular;  sighing 
respiration  and  cold  extremities.  Urine  examined;  no  albumin, 
casts,  or  sugar. 

In  May,  1903,  occurred  the  worst  and  final  attack.  I  saw 
the  child  after  it  had  vomited  two  days.  The  surface  was  cold. 
Temperature  102°;  pulse  160,  very  feeble;  patient  delirious;  there 
was  a  noticeable  odor  of  acetone  in  the  breath.  The  vomiting  was 
projectile;  the  ejecta  contained  mucus  and  streaks  of  blood.  The 
girl  was  in  a  dangerous  condition  of  cardiac  weakness  from  inani- 
tion and  protracted  vomiting.  An  examination  of  the  ejecta  showed 
it  to  be  gastric  juice,  acidity  18,  due  to  free  HCl;  mucus,  blood,  and 
shreds  of  the  stomach  walls  were  also  present.  A  hypodermic  of 
strychnine  was  given,  and  first  10  grains  and  later  20  grains  of 
bicarbonate  of  soda  in  water  every  hour  by  the  mouth.  After  the 
alkaline  treatment,  vomiting  occurred  only  once  (200  grains  of 
bicarbonate  of  soda  were  given  in  twelve  hours).  A  remarkable 
amelioration  was  soon  seen  in  the  child's  general  condition.  The 
gastric  distress  ceased,  the  odor  of  acetone  disappeared,  the  skin 
became  soft  and  warm,  aad  the  next  day  she  was  put  back  on  her 
usual  diet.  The  urine  continued  acid  until  the  second  day,  although 
400  grains  of  soda  were  given  in  thirty-six  hours.  For  eleven  months 
this  child  was  given  soda  in  sufficient  doses  to  keep  the  urine  slightly 
acid.  One  day  in  the  winter  she  vomited  for  a  day.  The  doctor 
gave  20  grains  of  soda  every  hour,  and  fed  her  beef-juice  and  malted 
milk.  The  food  was  retained;  the  vomited  fluid  was  hyperacid 
gastric  juice.  No  real  recurrence  has  taken  place  in  eleven  months. 
To  my  regret  no  examination  of  the  urine  for  acetone  or  diacetic 
acid  was  made,  but  the  odor  of  acetone  was  evident  in  the  breath .^f| 

This  is  a  case  of  Edsall's  acid  intoxication  causing  a  hypersecre- 
tion of  gastric  juice.  The  alkaline  treatment  was  brilhantly  success- 
ful in  arresting  the  vomiting  and  preventing  a  recurrence  for  nearly 
a  year. 

Case  II. — Helen  S.,  daughter  of  a  physician.  Pertussis  at  three 
years;  at  five  years  developed  a  craving  for  bicarbonate  of  soda, 
asking  for  it  and  preferring  it  to  sweets.  During  the  summer  of 
1903  she  was  in  good  health,  eating  freely  of  fruits. 

In  September,  1903,  while  taking  a  drive,  she  began  to  cry, 
and  vomited  half-digested  food.     Temperature  at  first  99.6°,  later 
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normal.  The  vomiting  continued  four  days.  During  this  time  the 
child  was  much  distressed  from  nausea,  and  threw  up  every  hour 
one  to  two  ounces  of  bitter,  greenish  or  yellowish  fluid  containing 
mucus,  and  on  two  occasions  blood.  The  tongue  was  coated,  and 
the  breath  had  the  odor  of  a  sour  stomach;  abdomen  retracted; 
bowels  moving  only  after  enemata.  In  the  last  two  days  the  patient 
sunk  into  a  condition  of  grave  prostration,  with  a  rapid,  weak  pulse. 
Ten  pounds  of  flesh  were  lost  in  this  illness.  After  the  retching 
ceased  the  child  had  a  ravenous  appetite,  and  digested  well  a  very 
restricted  diet. 

October  25th.  For  no  apparent  reason  the  vomiting  recurred  and 
lasted  seventy-two  hours.  The  father  noticed  much  more  liquid 
was  vomited  than  was  swallowed. 

January  5th.  Another  attack  lasting  four  days.  The  illness  was 
characterized  by  paroxysms  of  intense  abdominal  pain,  relieved  by 
vomiting.  On  the  fourth  day  the  child  was  carefully  examined. 
There  was  no  odor  of  acetone  in  the  breath.  The  ejecta  contained 
no  free  HCl ;  total  acidity  40,  due  to  combined  chlorides.  In  excep- 
tional cases  with  symptoms  of  hyperchlorhydria  the  gastric  con- 
tents show  a  high  acidity  due  to  combined  chlorides,  not  to  HCl.^ 
The  father  gave  a  heaped  teaspoonful— 90  grains — of  sodium 
bicarbonate  at  a  dose  in  water  every  one  and  one-half  hours; 
vomiting  occurred  only  once  after  the  alkali.  (In  this  case  the  soda 
was  given  in  too  large  a  dose  and  might  have  irritated  the  stomach.) 

February  10th.  Urine  analyzed  in  a  period  of  apparent  health; 
acetone  present;  no  diacetic  or  oxybutyric  acid,  showing  very  clearly 
that  the  acetone  in  this  case  was  not  due  to  inanition  from  an  ex- 
hausting malady,  but  was  a  premonition,  of  an  impending  systemic 
intoxication.  I  told  the  father  the  girl  would  soon  be  sick  again, 
and  going  back  to  lunch  he  found  her  crying  from  pain  in  her  stom- 
ach. He  gave  her  a  large  dose  of  soda,  and  the  distress  disappeared. 
From  February  10th  to  March  18th  he  kept  the  urine  alkaline. 
On  March  18th  the  father  was  ill  with  la  grippe,  and  soon  after  the 
daughter  sickened,  with  hoarseness,  nasal  discharge,  and  fever.  On 
the  third  day  the  influenza  was  complicated  by  frequent  vomiting, 
lasting  four  days.  The  acidity  of  the  stomach  contents  was  40, 
due  to  combined  chlorides;  no  free  HCl.  The  vomiting  was  not 
relieved  by  soda,  which  was  again  given  in  too  large  a  dose.  On 
her  recovery  the  child  was  taken  to  an  oculist,  who  found  some 
error  of  refraction  and  put  on  glasses.  There  was  so  much  ansemia 
and  debility  from  this  illness  that  the  child  was  taken  South. 

In  this  case  the  gastric  irritability  was  due  to  combined  chlorides. 

.Case  III. — Helen  W.,  aged  nine  years,  always  constipated  in 

sickness  and  health;  otherwise,  a  well-developed,  handsome  girl. 

In  infancy  was  fed  on  peptonized  milk  and  suffered  from  consti- 

1  Stockton,  p.  315. 
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pation,  colic,  and  a  slow  gain  in  weight.  First  attack  of  vomiting, 
lasting  seven  days,  occurred  at  two  years  of  age  from  improper 
feeding.  From  that  time,  with  the  exception  of  her  sixth  year,  she 
has  had  vomiting,  attacks  lasting  from  two  to  fourteen  days  at  inter- 
vals of  six  to  twelve  weeks.  Diet  made  no  difference  in  preventing 
attacks;  between  them  her  digestion  was  perfect.  Her  illnesses 
were  more  frequent  in  winter  than  in  summer.  They  were  occa- 
sionally precipitated  by  fatigue  after  a  long  walk.  They  would 
sometimes  cause  alarming  prostration.  The  family  physician  said 
the  vomiting  was  always  preceded  by  aggravated  constipation. 

July,  1903,  was  spent  at  the  seashore;  the  patient  grew  strong 
and  vigorous.  Immediately  on  her  return  she  was  sick,  and  vom- 
ited thirty  times  in  eighteen  hours.  The  attending  physician  gave 
10  grains  of  soda  every  hour,  but  the  remedy  apparently  irritated 
the  stomach  and  increased  the  retching.  Recovery  was  slow,  and 
the  child  would  not  eat  for  a  number  of  days.  After  this  10  grains 
of  soda  were  given  three  times  a  day.  She  was  vaccinated  in  No- 
vember and  vomited  for  a  day. 

December  19th.  The  child  began  vomiting  at  7  a.m.;  given  10 
grains  of  soda  every  hour.  Emesis  at  7,  8.15,  9.15,  9.45,  10.35, 
11.15,  11.56  A.M.;  12.35,  1.05,  1.35,  2.15,  2.55,  3.20,  4,  5.40,  6.30, 
7,  7.45,  8.55,  10.35  p.m. 

20tL  12.15,  1.15,  5.30,  8.20,  10.45  a.m.;  1.35,  2.30,  3.55,  5.45, 
7.05,  7.20,  8.20,  9.20,  9.40,  10.45  p.m. 

21st.  12.30,  1.30,  2.30,  2.46,  4.05,  5.05,  5.25,  6.30,  6.50,  7.40, 
8.50,  9.40,  10.40,  11.40,  12  a.m. 

22d.  1,  1.30,  2,  2.30;  attack  ceased  suddenly  at  2.30  a.m.  Vom- 
ited forty-one  times  in  sixty-seven  and  one-half  hours. 

I  saw  the  patient  on  the  third  day  of  the  illness  at  4  p.m.  ;  rectal 
temperature  100°;  skin  cold  and  clammy;  dark  circles  under  the 
eyes;  tongue  slightly  coated;  abdomen  retracted,  not  tender;  no 
odor  of  acetone  to  the  breath;  heart  action  fairly  strong  (135); 
urine  scanty.  The  child  was  thirsty;  always  threw  up  the  water 
swallowed.  In  fact,  it  made  no  difference  in  the  vomiting  whether 
anything  were  taken  or  not  there  was  much  nausea.  The  ejecta 
consisted  of  an  acid,  milky  colored  fluid  containing  free  HCl. 
Urine  contained  no  albumin,  casts,  or  sugar  ;  not  examined  for 
acetone. 

The  last  attack  occurred  in  February.  The  patient  vomited  con- 
tinually for  ten  days,  then  a  lull  of  a  few  hours,  in  which  food  was 
given;  then  it  began  again  and  lasted  eighteen  days,  until  her  life 
was  despaired  of.  Her  convalescence  was  so  slow  that  she  remained 
in  bed  a  month.  This  is  the  longest  and  most  severe  attack  I  have 
knowledge  of  that  did  not  result  in  death.  The  alkali  was  per- 
sistently given  in  suitable  doses,  but  gave  no  relief.  We  were  never 
even  successful  in  neutralizing  the  acidity  of  the  ejecta.  The  only 
ray  of  comfort  was  given  by  hypodermics  of  morphine,  which 
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strengthened  the  heart  and  gave  some  sHght  respite  from  the  fre- 
quent retching. 

Case  IV. — Ruth  N.,  an  active,  very  intelHgent,  and  emotional 
Httle  girl.  During  infancy  she  was  nursed,  but  from  the  age  of  one 
month  she  would  often  become  feverish  and  vomit  continually  from 
twenty-four  to  seventy-two  hours.  These  attacks  were  never  pre- 
ceded by  constipation  or  prevented  by  the  most  rigid  diet.  After 
infancy  they  were  often  associated  with  sore  throat.  At  the  age  of 
four  and  one-half  years  nasal  adenoids  were  removed.  During  the 
summer  of  1902  there  were  two  attacks,  when  every  hour  or  two  she 
would  throw  up  a  quantity  of  clear,  sour-smelling,  watery  fluid 
mixed  with  mucus.  The  child  lay  motionless  in  bed,  refusing  to 
swallow  or  to  stir.  She  would  literally  get  well  in  a  minute,  go  out, 
eat,  and  enjoy  herself. 

Description  of  Two  Attacks. 

September  28th.  She  sickened  in  the  night,  with  a  temperature 
of  104°,  pulsf  150,  vomiting,  headache,  and  sore  throat;  the 
pharynx  was  not  inflamed;  bowels  moved  in  the  early  morning. 
After  forty-eight  hours  the  little  girl  became  much  prostrated  by 
her  symptoms.  The  mother  took  the  child  out-of-doors  at  mid- 
night; the  nausea  disappeared,  and  she  called  for  food,  slept,  and 
was  well  again. 

December  27th.  Child  languid,  complained  of  headache;  tem- 
perature 104°;  from  6  a.m.  to  10  a.m.  vomited  three  times;  10  a.m., 
pulse  165,  temperature  101°  at  4  p.m.;  the  little  girl  was  smiling; 
vomit  matter  examined;  hyperacid  gastric  juice;  total  acidity  10, 
due  to  free  HCl;  0.365  per  cent,  of  free  HCl. 

The  vomiting  did  not  return,  but  the  patient  suffered  for  a  week 
with  fever  and  left-sided  torticollis. 

In  March,  1903,  child  had  an  attack  of  whooping-cough,  in  which 
malady,  strange  too,  although  vomiting  is  expected,  it  did  not  occur. 
This  would  indicate  that  these  gastric  crises  were  not  due  to  any 
abnormal  stomach  reflex,  but  to  some  central  nervous  irritation 
or  intoxication  stimulating  the  centres  governing  the  secretion  of 
HCl.  This  case  is  rather  atypical,  as  the  gastric  crises  were 
associated  with  high  fever.  There  was  also  a  strong  psychical 
element,  as  the  vomiting  would  occasionally  stop  suddenly,  by  a 
pleasurable  sensation,  by  the  appearance  of  the  father  with  a  new 
toy,  or  if  the  child  were  taken  into  the  open  air. 

Case  V. — Katharine  C,  aged  eight  years;  a  very  neurotic  family 
history;  grandfather  and  father  alcoholic;  mother  suffered  from 
eclampsia  in  infancy;  an  elder  sister  died  of  epilepsy;  two  brothers 
had  infantile  convulsions.    The  little  patient  herself  was  rachitic. 

Fir^  manifestation  began  at  nineteen  months,  with  a  convulsion, 
followed  by  slight  fever  and  the  frequent  vomiting  of  a  thin,  acid 
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fluid  for  five  days;  sudden  cessation  of  vomiting  and  restoration  of 
digestion. 

Eleven  months  later  a' second  attack,  ushered  in  by  a  convulsion, 
with  fever  and  vomiting  for  five  days,  causing  grave  exhaustion. 
After  this  the  eclampsia  ceased,  but  the  vomiting  attacks  continued 
at  intervals  for  two  years.  Once  she  brought  up  a  large  quantity 
of  fresh  blood.  She  would  barely  recover  from  an  illness  before 
another  commenced. 

In  January,  1893,  I  first  saw  the  case.  She  had  had  the  usual 
symptoms  for  ten  days,  and  her  parents  were  alarmed  at  her  dan- 
gerous weakness.  Temperature  101.5°,  pulse  120.  Pulse  and 
respiration  regular;  tongue  slightly  coated;  abdomen  not  tender, 
markedly  retracted;  rectal  examination  negative;  one  stool  in  ten 
days. 

The  gastric  irritation  seemed  to  recur  periodically;  there  would 
be  a  burning  in  the  stomach;  nausea.  The  child  would  swallow 
water,  and  immediately  vomit  a  very  acrid  fluid. 

She  was  a  slender,  undersized  girl,  not  emotional,  save  for  these 
gastric  crises;  appetite,  digestion,  and  stools  were  perfect.  All  the 
medicine  and  food  that  I  ordered  were  vomited.  On  the  fourteenth 
day  the  symptoms  disappeared,  and  she  ate  and  slept  and  played 
as  usual. 

In  seven  weeks  another  attack  occurred,  precipitated  by  a  puz- 
zling lesson  in  subtraction.  The  vomited  matter  was  pure  gastric 
juice,  containing  an  excess  of  free  HCl.  Alkalies  did  not  relieve 
the  symptoms  nor  neutralize  the  acidity.  The  vomiting  was  evi- 
dently due  to  a  recurring  hypersecretion  of  gastric  juice,  irritating 
the  stomach  and  pylorus.  She  was  given  large  doses  of  chloral  and 
bromide  by  rectum,  and  slept  with  one-half  hour's  intermission  for 
twenty-nine  hours,  and  awoke  with  good  appetite  and  digestion. 
This  was  the  thirtieth  attack. 

She  was  taken  out  of  school,  given  tonics  and  gymnastics,  and 
remained  well  for  eight  months,  when  I  lost  track  of  her. 

The  dominant  symptom  of  the  malady  is  vomiting  coming  on  spon- 
taneously, with  no  exciting  cause.  Some  of  my  cases  were  feverish, 
one  having  a  temperature  of  104°.  Holt  says  the  lack  of  fever  is 
a  point  of  much  diagnostic  value — a  statement  at  variance  with  my 
experience. 

The  vomiting  crises  are  not  due  to  acute  indigestion,  gastritis, 
or  bad  feeding.  The  integrity  of  the  gastrointestinal  functions  is 
generally  perfect,  save  for  the  recurring  illnesses.  No  known  plan 
of  dietetics  will  prevent  the  attacks.  Stomach  digestion  and  intes- 
tinal peristalsis  are  temporarily  arrested,  and  are  rapidly  restored 
when  the  gastric  irritabiUty  is  over.  Fatigue,  excitement,  anxiety, 
school  work  are  more  likely  to  cause  an  attack  than  indulgence  at 
the  table.  Sea-air,  country  life,  no  study,  are  more  likely  to  lessen 
the  severity  and  frequency  of  the  attacks  than  semistarvation  and 
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medication.  Nevertheless,  the  condition  is  apt  to  disappear  in 
adolescence. 

I  would  state  my  opinion  that  the  cause  of  recurrent  vomiting  is 
still  unknown,  but  it  is  probably  a  transitory  autointoxication, 
playing  with  full  force  on  the  nervous  centres  governing  gastric 
secretion  and  motion,  that  in  some  cases  the  lesion  of  the  stomach 
is  an  intermittent  form  of  hyperchlorhydria. 

Diagnosis.  In  any  suspicious  case  the  urine  should  always  be 
examined  for  albumin  and  casts,  and  the  odor  of  the  breath  and 
the  reaction  of  the  stomach  contents  noted.  The  first  attack  will 
be  taken  for  indigestion,  but  the  course  of  the  malady  and  recur- 
rence will  clear  up  the  diagnosis.  Some  cases  have  been  mistaken 
for  meningitis  on  account  of  headache,  vomiting,  constipation,  and 
boat-shaped  abdomen,  but  a  patient  with  meningitis  does  not  vomit 
pure  gastric  juice  or  recover  in  four  or  five  days. 

The  patient  might  give  an  impression  of  appendicitis  or  intus- 
susception, but  there  is  no  abdominal  tenderness,  or  tumor,  or 
prolapsed  bowel,  or  blood  in  the  stools.  A  severe  attack  will  cause 
the  physician  the  deepest  apprehension,  as  day  after  day  he  views 
the  rapid  emaciation,  great  cardiac  weakness  due  to  loss  of  fluids, 
lack  of  nourishment,  frequent  retching  and  vomiting. 

Nearly  all  cases  get  well,  yet  as  our  knowledge  of  the  course  of 
the  disease  becomes  complete,  and  its  relative  frequency  becomes 
evident,  an  increasing  number  of  fatalities  are  reported.  The  post- 
mortem findings  are  necrotic  changes  in  the  gastric  and  intestinal 
mucosa  and  inflammatory  or  irritative  lesions  of  the  kidney.  Yet 
in  the  most  desperate  emergency,  when  the  child  is  apparently  mori- 
bund, a  sudden  recovery  is  probable.  Further,  any  attack  may  be 
the  last.  Some  unknown  influence  may  so  invigorate  the  child's 
vitality  that  the  gastric  crises  do  not  recur. 

Therapy.  It  is  difficult  to  estimate  the  effect  of  treatment  in  an 
affection  that  may  terminate  spontaneously  at  any  time,  and  in 
which  long  periods  of  health  occur.  The  alkaline  treatment  was 
strikingly  effective  in  at  least  one  of  my  cases,  and  should  always  be 
tried.  In  dangerous  conditions  nutrient  enemata,  chloral  by  rectum, 
and  hypodermics  of  morphine  and  strychnine  may  tide  you  over  a 
dangerous  crisis. 

• 
Bibliography. 

1.  Gee.    St.  Batholomew's  Hospital  Reports,  1882. 

2.  Snow.    Transactions  of  the  American  Pediatric  Society,  1893. 

3.  Marfan.    Arch,  de  m<5d  des  enfants,  1901,  tome  iv.  p.  641.  i 

4.  Edsall.    The  American  Journal  of  the  Medical  Sciences,  April,  1903. 

5.  Rachford.    Archives  of  Pediatrics,  1898,  p.  605. 

6.  Holt.    Diseases  of  Infancy  and  Childhood,  p.  326. 


LAMBERT:    MEDICAL  TREATMENT   OF  GASTRIC   ULCER.         975 


MEDICAL  TREATMENT  OF  GASTRIC  ULCER. 
By  Samuel  W.  Lambert,  M.D., 

OF  NEW  YORK. 

Ulcer  of  the  stomach  has  always  existed  and  physicians  have 
always  treated  it,  but  an  accurate  knowledge  of  its  pathology  and 
a  rational  understanding  of  its  treatment  date  back  less  than  a 
hundred  years.  There  is  probably  a  medical  treatment  of  gastric 
ulcer  as  old  as  Hippocrates,  and  it  is  customary  to  credit  the  Father 
of  Medicine  with  a  knowledge  of  this  disease.  It  is  true  that  he 
described  a  morbus  niger  characterized  by  black  vomit,  melsena, 
darkened  skin,  pain  after  eating,  and  loss  of  flesh  and  strength, 
and  that  he  prescribed  a  diet  of  milk,  sweet  and  fatty  foods,  absten- 
tion from  wine,  salt,  and  spices,  further  advising  bloodletting  and 
mild  cathartics,  with  avoidance  of  exercise  and  exposure  to  the 
heat  of  the  sun.  But  such  a  description  and  such  alleviative  meas- 
ures apply  equally  well  to  certain  cases  of  cancer,  or  of  hepatic  cir- 
rhosis, or  to  other  causes  of  gastric  hemorrhage,  and  it  seems  doubt- 
ful if  ulcer  of  the  stomach  was  known  as  a  distinct  disease  before 
the  last  half  of  the  eighteenth  century.  At  all  events,  it  was  the 
epoch-making  publications  of  Cruveilhier  in  the  30's  which  placed 
this  disease  on  the  firm  modern  basis  of  pathology,  and  first  gave 
an  opportunity  for  a  scientific  therapeusis,  which  Cruveilhier  was 
also  the  first  to  formulate. 

The  indications  for  such  a  treatment  depend  on  the  general  and 
local  conditions  present  in  those  afflicted  with  the  disease.  The 
patient  is  usually  anaemic  and,  because  of  partial  starvation, 
below  the  normal  standard  of  nutrition.  In  certain  cases  he  is  a 
sufferer  from  severe  nervous  symptoms.  The  stomach,  in  addition 
to  the  ulcer,  is  the  seat  of  a  grave  functional  disturbance,  as  is 
evidenced  by  hyperacidity,  with  more  or  less  stagnation  of  food, 
and  by  irritability,  with  vomiting,  nausea,  and  pain.  A  serious 
or  even  fatal  complication  in  the  form  of  a  hemorrhage  or  a  per- 
foration of  the  ulcer  is  a  possibility  and  constant  menace  to  the 
life  of  the  patient.  But  the  principal  fact  to  be  remembered  in 
treating  ulcer  of  the  stomach  is  that  there  is  no  specific  and  that 
the  ulcer  heals  through  the  power  of  repair  in  the  body.  The 
therapeutic  indications  may  be  formulated  thus: 
I.  To  assist  nature  in  the  process  of  repair, 
a.  By  regulating  the  diet. 

1.  To   protect  the  ulcer  from   mechanical   injury   and 

consequent  further  extension  of  the  ulceration. 

2.  To  keep  the  ulcer  at  rest. 
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b.  By  administration  of  drugs. 

1.  To  stimulate  cicatrization. 

2.  To  cover  and  protect  the  ulcer  from  chemical  irrita- 

tion. 

3.  To  neutralize  the  gastric  acidity  whether  due  to  the 

normal   acid  or  to  any  of  the   abnormal   acids  of 
fermentation. 

c.  By  impro.ving  the  general  health  by  careful  feeding  and 

hygiene. 
II.  To  prevent  loss  of  flesh  and  strength  by  feeding  through 
other  channels  than  the  stomach. 

III.  To  combat  individual  symptoms  and  complications  as  they 
arise. 

The  two  cardinal  points  in  every  ulcer  cure  and  regimen  are 
rest  and  milk  diet.  The  oldest  treatment  consisted  of  the  regula- 
tion of  the  diet,  and  dates  back  to  Cruveilhier,  who  advocated,  in 
1838,  a  diet  of  milk  exclusively,  to  be  given  in  small  amounts  and 
at  frequent  intervals,  and  milk  still  remains  the  best  food  in  these 
cases.  But  rest  is,  perhaps,  the  more  important  of  the  two,  and 
was  first  proposed  in  the  50's  by  Brinton,  of  London,  who  made 
it  a  feature  of  the  treatment  which  was  formulated  by  him.  But 
the  final  adoption  of  rest  as  an  essential  in  all  ulcer  cures  is  due  to 
the  careful  presentation  of  this  subject  by  Leube  in  the  70's  and 
to  the  influence  of  von  Ziemssen,  which  was  exerted  in  a  publica- 
tion made  about  the  same  time.  All  such  patients  should  be 
put  to  bed  and  kept  there  for  such  a  period  that  the  character- 
istic pain  and  tenderness  consequent  upon  the  taking  of  a  mild 
but  varied  diet  shall  no  longer  appear.  This  means  that  a  suffi- 
cient period  must  elapse  to  allow  the  patient  to  pass  through  the 
various  stages  of  stomach  starvation,  milk  diet,  fluid  diet  of  broths 
and  milk,  diet  of  fluids,  eggs,  bread,  butter,  cereals,  and  lighter 
meats.  The  rest  cure  for  cases  of  gastric  ulcer  does  not  mean  such 
an  absolute  isolation  as  is  indicated  for  the  more  serious  forms  of 
neurasthenia.  It  is  sufficient  that  these  patients  stay  in  bed  and 
give  up  all  business  cares  and  worries.  They  may  see  their  friends 
and  the  members  of  their  family  in  frequent  short  visits;  they  may 
be  entertained  by  reading  and  games,  and  they  may  receive  letters 
and  even  write  short  replies.  During  the  "rest"  they  should 
receive  daily  alcohol  spongings  and  baths,  and  mild  forms  of 
massage  to  the  arms,  legs,  and  back  will  improve  their  general 
condition.  The  duration  of  this  rest  cure  will  rarely  be  prolonged 
beyond  six  weeks. 

In  addition  to  this  general  rest  a  local  rest  for  the  stomach  and 
the  ulcer  itself  is  indicated,  and  this  brings  one  to  the  second  car- 
dinal point:  the  regulation  of  the  diet.  As  soon  as  the  "cure"  is 
begun  and  the  patient  is  settled  in  bed,  a  period  of  absolute  absten- 
tion from  food  by  the  stomach  should  be  inaugurated.     Nothing  but 
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water  and  pieces  of  ice  should  be  swallowed.  The  feeling  of  hunger 
caused  by  the  stomach  starvation  becomes  blunted  within  a  couple 
of  days,  but  thirst  is  very  troublesome  and  water  must  be  allowed. 
Both  the  loss  of  nourishment  and  the  loss  of  fluid  may  be  supplied 
in  some  measure  by  nutrient  and  saline  enemata,  although  these 
are  poor  substitutes  and  cannot  be  continued  indefinitely.  The 
first  week  of  such  treatment  is  a  severe  tax  on  the  patience  and 
the  confidence  of  the  patient,  but  some  period  of  starvation  by 
the  stomach  seems  wise,  and  even  in  the  milder  cases  the  cure  will 
be  more  certain  because  of  it. 

Nutrient  enemata  were  used  in  the  treatment  of  gastric  ulcer  by 
Brinton  in  conjunction  with  his  rest  cure.  They  are  undoubtedly 
a  great  assistance  in  keeping  up  the  strength  of  the  patient.  The 
method  of  using  is  to  give  the  patient  daily,  in  the  morning,  a  high 
lavage  of  the  colon,  say  of  four  quarts  of  normal  saline  solution. 
After  a  rest  of  at  least  an  hour  the  regular  nutrient  enemata  may 
be  begun,  and  may  be  continued  at  intervals  of  four  hours  during 
the  day.  Three,  or  at  most  four,  such  enemata  may  be  given  dur- 
ing the  twenty-four  hours.  Each  enema  should  not  exceed  four 
ounces  in  bulk,  and  may  consist  of  egg,  milk,  or  meat-broths,  or 
of  combinations  of  these  foods.  All  the  foods  so  used  should  be 
predigested  to  a  degree  of  complete  peptonization  by  means  of 
pancreatic  extracts  and  bicarbonate  of  soda.  There  is  a  wide- 
spread habit  in  practice  to  use  this  peptonizing  process  only  for 
milk,  and  to  add  to  it  only  the  preparations  of  meat-peptones 
which  are  on  the  market.  The  freshly  prepared  peptonized  broths 
and  eggs  are  as  easily  made  as  is  peptonized  milk,  and  leave  no 
uncertainty  as  to  the  amount  given.  One  avoids  also  the  use  of 
alcohol,  which  is  a  prominent  ingredient  of  most  proprietary  pep- 
tone foods.  Alcohol  is  not  a  necessary  part  of  nutrient  enemata, 
and  should  not  be  added  except  for  some  special  therapeutic  reason. 
If  the  enemata  are  not  well  borne,  or  if  the  rectum  becomes  irrit- 
able from  frequent  use,  some  preparation  of  opium  may  be  added, 
and  with  this  assistance  the  rectal  feeding  may  be  continued  longer 
than  might  be  possible  without  it. 

It  will  be  found  if  the  water  returned  from  the  morning  lavage 
be  measured  that  a  considerable  quantity  has  been  absorbed;  this 
will  vary  somewhat,  but  it  often  amounts  to  half  a  pint.  Such  an 
absorption  tends  to  diminish  thirst  and  to  lessen  the  amount  of 
water  demanded  by  the  stomach.  It  is  wise  to  make  further  use  of 
this  manner  of  supplying  water  to  the  system,  and  to  inject  into 
the  bowel  a  half-pint  of  saline  each  evening  an  hour  or  so  after 
the  last  nutrient  enema  has  been  given,  with  the  idea  that  the  whole 
amount  will  be  absorbed.  During  the  night  the  rectal  feeding 
should  be  omitted,  the  patient  be  allowed  to  sleep,  and  the  day's 
routine  as  outlined  be  resumed  in  the  morning. 

Gastric  feeding  may  be  resumed  in  mild  cases  within  four  days, 
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but  in  the  severer  forms  of  the  disease  it  will  be  necessary  to  wait 
a  full  week  or  more.  One  should  begin  before  the  rectum  grows 
intolerant,  and  should  increase  the  use  of  the  stomach  gradually, 
while  the  use  of  enemata  is  discontinued  in  like  manner.  The 
first  food  to  be  given  should  be  peptonized  milk  in  small  doses, 
at  rather  long  intervals.  The  amount  may  be  increased  and  the 
interval  shortened  until,  by  the  end  of  a  week,  the  patient  will  be 
getting  a  quart  of  peptonized  milk  during  the  twenty-four  hours, 
and  the  rectal  feeding  may  be  stopped.  The  progress  of  the  return 
to  a  normal  diet  should  be  a  steady  advance  from  this  point  on, 
with  some  daily  change  in  order  that  the  patient  may  feel  that  each 
day  brings  an  improvement.  About  two  weeks  will  be  consumed 
in  reaching  this  stage  of  the  cure.  The  next  four  weeks  will  be 
spent  in  taking  the  patient  through  all  the  stages  of  diet  which  are 
characteristic  of  the  feeding  of  infants  during  the  first  two  years  of 
life,  and  much  benefit  can  be  gained  for  patients  with  gastric  ulcer 
from  a  study  of  the  principles  of  infant  feeding.  The  main  point 
to  be  observed  in  increasing  the  diet  is  to  make  a  single  change 
at  a  time,  no  matter  how  simple,  in  order  that  if  any  distress  or 
set-back  follows,  the  new  article  of  diet  or  the  new  method  of 
administration  may  be  ascribed  as  its  probable  cause.  In  this 
manner  it  is  possible  to  correct  quickly  any  indiscretion  in  diet 
and  to  prevent  serious  relapses  in  the  course  of  treatment.  But 
the  success  of  the  whole  cure  depends  more  on  the  first  step,  the 
inauguration  of  a  milk  diet,  than  on  any  other  detail  of  the  treat- 
ment. The  use  of  milk  as  an  exclusive  food  is  subject  to  much 
prejudice  from  the  laity  and  to  some  misconception  even  from  the 
profession.  I  believe  it  is  possible  to  secure  a  milk  which  can  be 
taken  by  anyone,  and  would  insist  on  two  main  propositions: 
First,  there  is  no  method  of  furnishing  a  quickly  prepared,  palat- 
able peptonized  milk,  but  the  peptonized  milk  which  is  required 
for  use  in  a  cure  for  gastric  ulcer,  whether  it  will  be  used  in  the 
colon  or  in  the  stomach,  requires  the  constant  application  of 
moderate  heat  for  two  hours  for  its  preparation,  and  the  product 
has  a  disagreeably  bitter,  unappetizing  taste.  Second,  the  modifi- 
cation of  milk,  by  the  dilution  of  top  milk  or  cream,  can  furnish  a 
milk  of  any  desired  composition.  Milk  can  be  so  modified  that 
low  percentages  of  casein  can  be  combined  with  normal  or  high 
percentages  of  sugar  and  butter  fats.  And  such  modified  milks, 
either  raw  or  peptonized,  can  be  made  to  agree  with  any  stomach, 
however  peculiar  the  idiosyncrasy  of  the  patient  may  be. 

The  popular  modification  of  milk  by  mixing  it  with  lime-water 
or  Vichy  water  gives  a  clue  to  a  method  which  has  been  most  suc- 
cessfully used  with  children.  It  is  not  so  much  the  addition  of 
the  alkali,  though  that  is  a  help  to  modify  the  curd  formation,  as 
it  is  the  mere  dilution,  which  is  the  essential  part.  Cows'  milk 
has  an  average  constitution  of  fat  4  per  cent.,  sugar  4  per  cent., 
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casein  4  per  cent.,  and  its  casein  has  the  pecuHarity  of  curdUng  in 
large  kimps.  This  last  peculiarity  is  usually  considered  the  cause 
of  the  failure  of  the  milk  to  agree,  but  the  abundance  of  the  curd 
is  an  equally  important  factor  in  causing  milk  indigestion  and 
gastric  irritation.  Simple  dilution  of  the  milk  removes  the  cause 
of  the  trouble,  and  the  use  of  an  alkali  as  a  diluent  tends  to  modify 
the  size  of  the  curd,  but  there  is  a  loss  by  the  same  process  in  nutri- 
tive value  by  a  like  dilution  of  both  the  butter-fats  and  the  milk- 
sugar.  It  will  be  found  that  stomachs  which  are  the  seat  of  ulcer 
will  often  bear  fats  well,  and  although  cane-sugar  is  at  times  a 
source  of  acid  fermentation,  it  is  found  that  milk-sugar  is  usually 
well  borne.  The  problem  to  secure  a  milk  which  will  not  irritate 
is,  therefore,  the  same  as  that  which  has  been  solved  for  the  arti- 
ficial feeding  of  infants,  namely,  to  diminish  the  proteid  and  still 
keep  the  sugar  and  fat  percentages  the  same  as  in  normal  cows' 
milk.  So  much  has  been  written  on  this  subject  of  late  years  that 
it  would  be  superfluous  to  go  farther  into  detail.  It  is  useless  to 
leave  the  modification  of  the  milk  to  the  undirected  efforts  of  the 
average  attendant,  trained  or  imtrained,  but  a  definite  milk  formula 
should  be  selected  and  modified  as  often  as  necessary.  Another 
source  of  error  can  be  found  in  the  widespread  fallacy  that  there 
is  a  rapid  method  of  peptonizing  milk,  the  so-called  "cold  process" 
of  proprietary  advertisements.  It  seems  absurd  that  it  is  necessary 
to  deny  the  possibility  of  peptonizing  milk  by  such  a  method. 

After  the  patient  has  reached  the  point  where  he  is  on  an  exclu- 
sive stomach  diet  of  peptonized  milk,  the  first  advance  is  to  increase 
the  milk  till  he  is  taking  two  quarts  or  more  a  day.  The  next  step 
will  be  to  reduce  the  degree  of  peptonization.  During  the  third 
week  the  peptonizing  process  should  be  cut  down  to  half  an  hour 
or  twenty  minutes'  duration,  and  by  the  end  of  the  fourth  week 
the  milk  can  be  given  raw,  though  modified  in  strength  if  originally 
necessary.  During  the  third  week,  also,  cooked  cereal  gruels  may 
be  added  to  the  milk  as  part  of  the  diluent.  Barley,  wheat,  and 
oat  flour  may  be  used  to  advantage  in  this  way.  The  fourth  week 
will  see  added  to  the  dietary  crust-free  bread,  butter  and  boiled 
egg.  One  may  add  during  the  fifth  week  potatoes  (baked  or  boiled), 
rice,  boiled  macaroni,  custards,  chicken,  and  sweetbreads.  The  final 
or  sixth  week  of  the  cure  the  diet  should  be  increased  to  include 
beef,  mutton,  green  vegetables,  light  salad  without  vinegar,  cooked 
fruits,  and  simple  puddings.  The  patient  will  be  allowed  out  of 
bed  in  the  fifth  week  and  even  earlier  in  the  mild  cases.  He  should 
be  encouraged  to  exert  himself  more  and  more  each  day,  with  the 
hope  that  he  may  resume  his  regular  mode  of  life,  except  for  cer- 
tain precautions  which  are  essential  to  avoid  a  relapse. 

The  disease  tends  to  recur  in  new  situations  as  well  as  relapse 
in  the  old,  and  the  rules  for  a  prophylactic  diet  and  mode  of  life 
for  these  cured  patients  are  most  important,  and  their  observance 
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must  be  insisted  on  for  a  long  time.  Such  a  patient  must  avoid 
frequent  eating  and  drinking,  and  he  must  not  overdistend  the 
stomach  with  an  excessive  amount  of  food  at  any  meal.  He  must 
eat  slowly  and  masticate  the  food  thoroughly.  All  hard  food, 
like  bread-crusts  and  fruit-seeds,  and  tough  vegetables  or  meat- 
fibres,  must  be  omitted  in  order  that  there  may  be  no  mechanical 
injury  to  the  gastric  mucous  membrane.  Alcohol  in  all  its  forms, 
spiced  and  highly  cooked  sauces  and  condiments,  and  even  an 
excess  of  common  salt  are  to  be  avoided  in  order  that  there  may 
be  no  excessive  chemical  irritation  of  the  stomach.  Even  after 
the  patient  has  returned  to  work  he  must  avoid  overfatigue,  both 
physical  and  nervous,  and  he  should  abstain  from  long  journeys 
where  he  cannot  control  his  diet  and  mode  of  daily  life. 

A  specific  action  in  the  cure  of  gastric  ulcer  has  been  attributed 
to  certain  alkalies  and  astringents  and  to  two  drugs  of  widely 
different  qualities,  namely,  the  subnitrate  of  bismuth  and  olive  oil. 
The  alkalies  would  seem  to  have  no-more  than  antacid  and  possible 
laxative  action,  unless,  perhaps,  the  insoluble  calcium  carbonate 
which  has  been  suggested  as  a  substitute  for  bismuth.  The  principal 
astringents  which  have  been  used  are  the  perchloride  of  iron  and 
the  nitrate  of  silver.  Both  these  drugs  have  a  similar  degree  of 
astringent  action  by  which  the  granulating  surface  will  be  stimu- 
lated to  cicatrize,  but  the  silver  seems  to  have  given  the  best  results. 
The  nitrate  of  silver  solution  must  be  introduced  with  a  tube  in 
order  to  reach  the  stomach  in  an  active  condition  before  it  is  pre- 
cipitated as  an  inert  chloride.  This  alleged  disadvantage  of  the 
silver  salt  would  seem  to  be  a  distinct  advantage,  not  that  the 
nitrate  becomes  inert,  but  that  by  doing  so  it  renders  inert  a  cer- 
tain amount  of  the  hydrochloric  acid  of  the  stomach  juices. 

The  use  of  bismuth  in  the  treatment  of  gastric  ulcer  was  sug- 
gested in  the  60's  by  Budd  and  Trousseau,  but  the  definitive 
claim  for  a  specific  bismuth  cure  has  been  put  forward  particularly 
by  Fleiner.  Fleiner's  mode  of  procedure  is  as  follows:  To  wash 
out  the  fasting  stomach  each  morning  until  the  water  returns  clear 
and  is  free  from  an  acid  reaction,  and  then  to  introduce  through 
the  tube  six  ounces  of  water,  with  which  2^  to  5  drachms  of  sub- 
nitrate  of  bismuth  have  been  thoroughly  mixed.  As  soon  as  the 
tube  is  withdrawn  the  patient  should  lie  down  and  rest  quietly 
in  such  a  position  that  the  bismuth  will  gravitate  toward  the  sup- 
posed site  of  the  ulcer.  After  half  an  hour's  rest  the  patient  should 
be  given  his  breakfast.  The  result  of  such  a  treatment  given  daily 
should  be  immediately  apparent  in  a  diminution  of  the  stomach 
distress  and  cessation  of  the  pain,  nausea,  and  vomiting.  The 
time  to  begin  the  use  of  the  bismuth  is  coincident  with  the  return 
of  gastric  feeding  after  the  initial  period  of  starvation  is  ended, 
and  should  be  continued  for  at  least  two  weeks.  Fleiner  does  not 
claim  that  the  rest  and  the  regulation  of  the  diet  can  be  omitted; 
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on  the  contrary,  he  states  particularly  that  the  bismuth  is  an  aid 
to  the  regularly  accepted  routine  as  already  detailed.  Fleiner  does 
claim  for  the  bismuth  cure,  however,  both  an  antiseptic  and  astrin- 
gent action,  as  well  as  a  direct  action  to  reduce  the  hyperacidity 
in  addition  to  the  mechanical  protective  effect  of  the  large  doses. 
Ewald,  in  the  first  edition  of  his  Klinik,  suggested  the  substitution 
of  the  insoluble  carbonate  of  lime  for  bismuth,  and  Pariser  has 
recently  reported  the  use  of  a  chalk,  talcum,  and  magnesium  mix- 
ture in  place  of  bismuth,  and  with  excellent  results.  The  opponents 
of  the  bismuth  cure  have  insisted  on  the  disadvantages  of-  its  con- 
stipating effects,  of  its  discoloring  the  stools,  causing  a  possible 
oversight  of  slight  melsena  attacks  due  to  small  hemorrhages,  and 
of  the  dangers  of  using  the  stomach  tube  in  all  ulcer  cases.  So 
far  as  the  use  of  the  tube  is  concerned,  it  is  not  an  essential,  for  the 
bismuth  mixtures  can  be  given  by  the  mouth  direct,  and  it  has  been 
so  given  by  Fleiner  and  others,  but  the  other  criticisms  are  not 
without  their  significance  and  weight. 

The  olive  oil  cure  of  Cohnheim  is  applied  in  the  same  manner 
as  is  the  bismuth  cure.  The  oil  is  introduced  through  the  tiibe 
[into  the  fasting  stomach  after  a  moderate  lavage,  before  breakfast, 
in  quantities  of  from  two  to  four  ounces,  or  it  is  given  before  the 
three  principal  meals  without  the  use  of  the  tube  in  doses  of  from 
one  to  two  ounces.  Cohnheim  claims  that  the  oil  forms  a  pro- 
tective coating  to  the  ulcer,  relieves  the  pain  and  vomiting  and 
the  tendency  to  pyloric  spasm,  allows  the  patient  to  be  fed,  and 
itself  acts  as  a  food,  and  finally  that  it  checks  the  secretion  of  acid. 
His  reports  would  prove  that  the  milder  cases  can  be  treated  under 
this  oil  regimen  by  simply  adding  a  regulated  diet  and  without 
any  attempt  at  a  rest  cure. 

Both  of  these  drugs  may  be  given  direct  by  mouth,  and  have  been 
so  used  by  their  adherents,  but  they  require  the  use  of  the  stomach 
tube  to  apply  them  to  the  best  advantage.  This  will  raise  an  imme- 
diate opposition  on  the  part  of  many  clinicians  who  have  a  decided 
reluctance  to  introduce  a  tube  into  a  stomach  known  to  be  the 
seat  of  an  ulcer.  It  is  a  difficult  task  to  decide  what  degree  of  danger 
attends  such  a  procedure.  If  ordinary  precautions  are  taken  not 
to  distend  the  stomach,  and  not  to  get  too  great  a  pressure  by 
limiting  the  height  of  the  funnel  to  the  level  of  the  head  of  the 
patient,  one  can  ignore  the  possibility  of  a  perforation  of  an  ulcer. 
The  likelihood  of  causing  a  hemorrhage  is  quite  another  question. 
It  is  doubtful  if  every  clinician  has  not  at  some  time  washed  bright 
[blood  out  of  a  stomach  as  a  result  of  the  straining  and  retching 
lue  to  the  irritation  of  his  siphon  tube.  Such  accidents  are  regu- 
irly  slight  and  of  no  consequence,  but  at  least  two  authorities 
lave  recorded  fatal  hemorrhage  which  they  believed  to  be  due 
)lely  to  a  gastric  lavage.  It  would  seem  wise  to  try  the  gastric 
lavage  in  any  case  where  it  was  desired  to  give  the  patient  the 
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benefit  of  a  thorough  bismuth  or  oil  cure,  and  only  to  desist  upon 
the  occurrence  of  bleeding  as  a  consequence  of  the  treatment.  Of 
course,  cases  which  have  been  bleeding  spontaneously  in  the  recent 
past  would  also  be  excluded  from  such  procedure. 

The  treatment  of  special  symptoms  and  complications  forms 
an  interesting  and  important  chapter  in  the  history  of  this  disease. 
The  local  subjective  symptoms  of  nausea,  vomiting,  epigastric  dis- 
tress and  pain,  are  best  treated  by  the  treatment  of  the  ulcer  itself. 
They  usually  disappear  during  the  starvation  period  which  should 
inaugurate  every  cure.  When  they  return  during  the  course  of 
the  treatment  they  are  to  be  considered  as  danger  signals  that  the 
treatment  has  progressed  too  rapidly  and  that  that  individual 
case  must  be  set  back  to  an  earlier  period  of  the  cure.  Neverthe- 
less, these  symptoms  may  require  other  remedies  for  their  relief 
than  the  bismuth,  silver,  oil,  etc.,  which  have  been  discussed. 
Antiemetics  will  often  prove  of  benefit,  and  anodynes,  as  codeine, 
cocaine,  and  ansesthesin  will  often  control  attacks  of  gastralgia, 
while  morphine  should  be  avoided  because  it  tends  to  increase 
acidity.  The  regular  habit  of  these  patients,  especially  those  who 
have  a  condition  of  hyperacidity,  is  constipation.  The  most  efficient 
drugs  to  combat  this  condition  are  the  alkaline  salines,  prominent 
among  which  Carlsbad  water  and  salts  must  be  mentioned.  Such 
an  aperient  given  each  morning  before  breakfast  is  usually  suffi- 
cient. If  there  be  any  serious  accumulation  in  the  colon,  it  may 
be  relieved  by  the  use  of  oil  or  water  enemata.  The  conditions  of 
thirst  and  of  hunger  which  are  largely  due  to  the  treatment  itself 
have  been  discussed  before.  The  condition  of  anaemia  will  require 
general  treatment,  and  iron  will  be  needed.  One  can  use  the 
pyrophosphate  with  considerable  confidence  of  having  no  irritating 
effect.  It  may  be  used  during  the  rest-cure  treatment  as  soon  as 
the  patient  has  begun  to  add  other  articles  of  food  to  his  milk  diet. 

The  most  constant  accompanying  gastric  complication  is  an 
hyperacidity.  This  may  be  overcome  in  a  purely  symptomatic 
way  by  neutralizing  the  acid,  or  the  more  permanent  method  of 
modifying  its  formation  may  be  adopted.  The  secretion  of  the 
acid  may  be  checked  and  in  large  measure  controlled  by  the  use 
of  atropin  or  belladonna.  The  same  result  may  be  secured  by  the 
use  of  bismuth,  of  oil,  and  of  fatty  foods  generally,  or  by  irriga- 
tions of  silver  nitrate,  as  has  been  a-lready  described.  The  adher- 
ents of  the  oil  cure  of  Cohnheim  claim  that  this  simple  treatnient 
will  overcome  most  cases  of  pyloric  spasm,  even  when  associated 
with  tetany.  Such  a  procedure  demands  a  trial  for  no  other  reason 
than  for  its  simplicity  alone.  Two  other  complications  are  purely 
surgical  in  their  treatment:  the  late  complication  of  gastric  ulcer, 
a  cicatricial  pyloric  stenosis,  with  its  consequent  motor  insufficiency, 
and  a  perforation  of  the  stomach,  with  peritonitis.  Surgery  can 
cure  the  first,  and  it  is  a  modern  triumph  that  some  degree  of  sue- 
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cess  is  offered  in  the  second,  in  which  form  of  perforative  peritonitis 
von  Ziemssen  thirty  years  ago  could  only  advise  as  complete  an 
euthanasia  as  possible. 

There  remains  to  be  considered  the  treatment  of  hemorrhage 
from  the  site  of  an  ulcer.  This  complication  may  present  itself  in 
different  degrees  of  severity.  The  mildest  cases  of  bleeding  in 
which  the  amount  of  blood  lost  is  insignificant  may  be  considered 
as  mere  incidents  in  the  course  of  a  disease  which  is  running  along 
smoothly.  After  any  loss  of  blood  which  amounts  to  more  than 
the  merest  shreds  or  stains  in  mucus,  discoverable  perhaps  only 
by  careful  chemical  analysis  of  the  stools,  it  is  wise  to  take  pre- 
cautions to  avoid  irritating  food  for  a  day  or  so.  If  the  blood  can 
be  measured  by  the  ounce,  a  period  of  fasting  should  be  insisted  on 
as  an  initial  therapeutic  measure.  This  complication  is  often  the 
first  symptom  to  make  these  patients  realize  the  severity  of  their 
disease,  and  the  therapeutic  measures  of  rest,  starvation  by  stomach, 
and  rectal  feeding  are  frequently  begun  shortly  after  a  more  or  less 
severe  attack  of  hsematemesis.  If  the  hemorrhage  is  not  repeated, 
even  if  it  amounted  to  a  pint  or  more,  the  regular  routine  treatment 
may  proceed  without  a  setback.  The  hemorrhage  may  become 
continuous,  or  it  may  be  repeated  at  short  intervals  in  spite  of 
treatment,  and  may  demand  surgical  interference  within  a  few 
hours.  The  bleeding  may  occur  at  longer  intervals,  and  possibly 
be  associated  with  each  attempt  to  begin  gastric  feeding.  Such 
cases  present  the  most  difficult  question  for  decision,  whether  to 
call  on  the  surgeon  for  help  or  to  continue  medical  treatment.  A 
single  large  hemorrhage,  causing  death  in  a  few  minutes,  is  also 
a  possibility,  and  such  a  complication  is,  of  course,  beyond  either 
medical  or  surgical  help. 

The  medical  treatment  of  active  gastric  hemorrhage  is  simple, 
but  often  inefficient,  and  is  directed  to  giving  the  blood  an  oppor- 
tunity to  coagulate,  and  thus  to  plug  the  bleeding  point.  Absolute 
rest,  local  application  of  ice  to  epigastrium,  and  the  giving  of  pieces 
of  ice  to  be  swallowed  whole,  are  of  some  benefit.  The  stomach 
should  be  allowed  to  contract,  and  if  it  be  filled  with  clots  a  stomach 
tube  should  be  inserted  and  the  organ  emptied.  There  is  only  one 
drug  which  is  of  service:  the  hypodermic  use  of  morphine  controls 
the  restlessness  and  air  hunger,  keeps  the  patient  quiet,  and  sup- 
ports the  heart  action.  The  use  of  alcoholic  stimulants  is  contra- 
indicated,  and  cardiac  whips  are  decidedly  injurious.  The  loss 
of  fluid  and  the  consequent  thirst  may  be  overcome  by  means  of 
saline  eneraata.  A  pint  of  normal  saline  solution  may  be  injected 
into  the  rectum  at  hourly  intervals,  with  a  fair  prospect  of  its  com- 
plete absorption,  and  such  enemata  may  be  repeated  with  advan- 
tage for  ten  or  more  consecutive  hours.  A  due  appreciation  of  the 
probabilities  of  the  success  of  surgery  in  these  cases  of  hemorrhage, 
and  the  utter  helplessness  of  medicine,  and  of  surgery  also,  unless 
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the  case  is  undertaken  early,  will  ohange  the  medical  habits  and 
improve  the  surgical  results  of  the  past. 

During  the  past  ten  years  there  have  been  52  cases  of  gastric 
ulcer  admitted  to  the  wards  of  the  New  York  Hospital.  Of  these 
35  were  treated  in  the  medical  and  17  in  the  surgical  wards.  Of 
the  52  cases,  four  were  relapses  in  cases  previously  treated,  so 
that  there  were  fifty-two  admissions  of  forty-eight  persons.  Of 
the  52  cases,  eleven  died,  which  is  a  mortality  of  21.15  per  cent, 
in  all  cases. 

Of  the  35  cases  in  the  medical  wards  30  had  haematemesis,  two 
of  whom  died;  three  abandoned  treatment  in  from  two  to  four 
days,  and  were  discharged  unimproved,  and  the  remaining  two 
were  cases  of  relapse  occurring  without  hemorrhage.  The  details 
of  the  4  cases  of  relapse  are  as  follows: 

Case  I.  was  operated  on  for  general  peritonitis  caused  by  a  per- 
forated gastric  ulcer  in  November,  1895,  and  was  treated  in  the 
medical  division  for  a  relapse  without  hsematemesis  in  October, 
1896. 

Case  II.  was  cured  by  operation  for  a  general  peritonitis,  due 
to  a  perforated  gastric  ulcer,  in  February,  1898,  and  was  treated 
in  the  medical  wards  for  a  recurrence  without  hemorrhage  in 
October,  1898. 

Case  III.  was  discharged  improved  from  the  medical  wards  after 
thirty-nine  days'  treatment  in  February,  1902,  and  died  in  the 
surgical  service  after  an  operation  of  gastroenterostomy  to  relieve 
a  cicatricial  pyloric  stenosis,  in  September,  1902. 

Case  IV.  was  discharged  improved  after  thirty  days'  treatment 
in  the  medical  division  in  October,  1897,  and  returned  for  treat- 
ment in  March,  1899,  but  left  dissatisfied  four  days  after  admission. 

Of  the  17  cases  admitted,  or  transferred  to  the  surgical  division, 
3  were  admitted  moribund,  suffering  from  a  general  perforative 
peritonitis,  and  all  died  without  interference.  The  14  cases  operated 
on  should  be  classified  as  follows:  1  case  died  after  an  operation 
to  relieve  a  cicatricial  stenosis,  as  stated  above;  2  cases  were  oper- 
ated on  for  "gastralgia,"  and  in  both  healed  ulcers  only  were 
found;  both  were  discharged  cured;  3  cases  were  operated  on  for 
hemorrhage,  and  of  these  2  recovered  and  1  died;  and  finally,  8 
cases  of  peritonitis  due  to  a  perforated  ulcer  of  the  stomach  were 
operated  on,  with  a  mortality  of  50  per  cent. — 4  cases  recovered 
and  4  died.  The  statistical  facts  of  these  few  cases  do  not  allow 
of  any  particular  generalization  except  to  emphatically  point  out 
the  fact  that  surgical  procedure  offers  in  certain  cases  the  only 
road  to  recovery. 
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THE  SURGICAL  TREATMENT  OF  GASTRIC  ULCER  * 
By  Joseph  A.  Blake.  M.D., 

OF   NEW  YORK. 

There  is  probably  no  region  of  the  body  at  the  present  day  in 
which  there  is  more  surgical  interest  than  the  stomach.  The  recent 
progress  in  gastric  surgery  is  largely  due  to  the  magnificent  work 
of  von  Mikulicz,  Mayo  Robson,  Moynihan,  and  Mayo.  These 
surgeons  have  had  the  advantage  of  attracting  and  controlling  very 
large  amounts  of  clinical  material  from  which  to  select  their  cases. 
Consequently  we  have  from  them  many  observations  upon  the 
treatment  of  cases  which  ordinarily  do  not  go  to  the  surgeon,  and 
we  have  had  to,  and  still,  look  to  them  chiefly  for  advances  in  the 
surgical  treatment  of  gastric  conditions  in  general.  To  make  my 
point  more  clear  it  is  only  necessary  to  reflect  that  the  surgical 
treatment  of  gastric  ulcer  has  been  hitherto  almost  entirely  directed 
to  its  more  serious  complications,  namely,  perforation  and  cicatri- 
cial contraction  with  its  resultant  obstructions.  It  is  only  in  the 
last  few  years  that  hemorrhage  from  ulcer  has  been  treated,  to  any 
extent,  surgically,  and  at  the  present  time  we  are  just  beginning  to 
recognize  what  surgery  can  do  for  the  chronic  ulcer  which  may 
give  no  symptoms  beyond  slight  disturbances  of  motor  sufficiency 
and  indigestion,  with  occasional  exacerbations  attended  by  pain 
and  possible  hemorrhage.  It  is  in  the  latter  class  of  cases  that  we 
must  look  for  progress  both  in  diagnosis  and  treatment,  for  these 
cases  may  proceed  to  perforation  and  stenosis  for  which  we  know 
there,  is  no  remedy  other  than  surgical  intervention.  Few  sur- 
geons other  than  those  mentioned  can  report  series  of  operations 
for  ordinary  chronic  ulcer.  For  instance,  my  personal  experience 
includes  no  such  cases  but  only  cases  of  perforation,  pyloric  stenosis, 
or  hour-glass  contraction  and  hemorrhage.  My  hospital  service 
is  one  of  the  largest  and  most  active  in  New  York,  and  the  utter 
absence  of  cases  of  ordinary  chronic  ulcer  must  be  due  either  to  a 
hesitancy  on  the  part  of  the  general  practitioner  in  that  city  to 
resort  to  surgical  measures  or  to  a  lack  of  knowledge  as  to  what 
surgery  can  do  for  such  cases. 

The  treatment  of  acute  gastric  ulcer  is  essentially  medical,  yet, 
as  has  been  pointed  out  by  Mayo  and  others,  the  exacerbations  of 
a  chronic  ulcer  are  probably  not  infrequently  mistaken  for  an  acute 
ulcer,  and  the  cure  is  consequently  not  permanent. 

Having  stated  the  aspect  of  the  subject  in  general,  it  is  my  pur- 
pose to  take  up  the  surgical  treatment  of  the  phases  of  gastric  ulcer, 

*  Read  before  the  American  Gastroenterological  Association,  Atlantic  City,  June  7, 1904. 
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namely,  perforation,  cicatricial  contraction,  and  obstruction,  hemor- 
rhage, and  chronic  gastric  ulcer,  per  se. 

Perforation.  Unless  operated  upon,  98  per  cent,  of  cases  of 
perforation  die.  In  1895  Gould^  was  able  to  collect  only  7  cases 
that  had  been  successfully  operated  upon.  In  1896  Weir  and 
Foote^  collected  78  cases,  with  29  per  cent,  of  recoveries.  In  this 
series  the  mortality  among  the  cases  operated  upon  within  twelve 
hours  after  the  perforation  was  39  per  cent.,  between  twelve  and 
twenty-four  hours  76  per  cent,  over  twenty-four  hours  87  per  cent. 

Since  that  time  the  number  of  operated  cases  has  gone  up  into 
the  hundreds,  with  but  little  change  in  the  mortality  other  than  the 
betterment  produced  by  the  natural  improvement  in  the  treatment 
of  peritonitis  caused  by  perforation. 

Although  advances  in  general  in  the  treatment  of  peritonitis 
have  reduced  the  mortality,  the  most  important  advance  has  been 
the  establishment  of  the  fact  that  early  operation  is  absolutely 
necessary  for  the  attainment  of  good  results.  To  wait  for  the 
shock  to  disappear  is  simply  to  invite  failure.  The  shock  of  a 
perforation  is  caused  by  irritation  of  the  peritoneum,  and  disap- 
pears with  the  administration  of  the  anaesthetic.  Abundant  investi- 
gations have  shown  that  the  contents  of  the  stomach  and  duodenum 
are  practically  sterile,  particularly  when  hyperacidity  is  present. 
In  a  short  time,  however,  the  presence  of  the  foreign  material  in 
the  peritoneal  cavity  invokes  a  violent  septic  peritonitis. 

I  have  not  so  far  lost  a  case  of  gastric  or  duodenal  perforation 
that  has  come  to  me  within  twenty  hours  of  the  perforation.  In 
nearly  all  of  these  I  have  washed  out  quantities  of  gastric  and 
duodenal  contents  which  had  been  scattered  throughout  the  entire 
cavity,  and  have  closed  the  peritoneum  without  drainage. 

Advance  in  the  treatment  of  these  cases  must  be  in  the  line  of 
early  diagnosis.  The  diagnosis  of  a  perforative  lesion  in  the  upper 
part  of  the  abdomen  is  not  so  difficult;  when  once  seen  the  picture 
can  hardly  be  forgotten.  If  there  is  a  history  of  antecedent  gastric 
trouble  the  diagnosis  is  simpler;  but  it  must  be  remembered  that 
ulcers  outside  of  the  motor  area  of  the  stomach  may  give  no  symp- 
toms before  perforation.  A  slow  or  chronic  perforation,  as  it  is 
termed  by  Moynihan,  often  gives  rise  to  a  local  peritonitis  and 
abscess,  and  the  diagnosis  may  consequently  be  obscure;  yet  in 
these  cases  there  is  not  the  demand  for  early  interference  that  per- 
tains to  acute  perforations. 

My  personal  experience  with  perforated  gastric  and  duodenal 
ulcers  is  limited  to  6  cases.  Two  were  in  women,  the  ages  being 
twenty  and  twenty-one  years.  In  both  the  ulcer  was  situated  on 
the  anterior  surface,  one  at  its  middle,  the  other  one-and-one-half 
inches  from  the  cardia.  In  one  the  perforation  had  existed  for 
six  days,  in  the  other  twenty-one  hours.  In  both,  adhesions  had 
formed   which   had   subsequently  ruptured,   deluging   the  cavity 
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with  gastric  contents  and  pus.  Both  died:  one  on  the  tenth  day, 
the  other  on  the  sixteenth  day  after  operation,  from  sepsis  from 
subphrenic  abscesses.  Abundant  drainage  was  employed  in  both 
cases. 

The  remaining  cases  were  males.  One  of  these,  a  man  of  thirty- 
five  years,  was  operated  upon  forty-eight  hours  after  the  perforation, 
and  had  a  general  peritonitis.  The  ulcer  was  situated  just  to  the 
left  of  the  pyloric  ring.  Death  occurred  on  the  fifth  day  from  per- 
sistence of  peritonitis.  The  remaining  three  cases  recovered.  One, 
a  man  forty-seven  years  of  age,  was  operated  upon  eight  hours 
after  perforation.  The  ulcer  was  situated  at  the  pylorus  and  could 
not  be  closed  by  inversion;  it  was  therefore  excised,  the  incision 
being  planned  so  that  a  more  or  less  typical  pyloroplasty  was  done. 
The  foreign  material  was  flushed  out  and  the  abdomen  was  closed 
without  drainage.  Convalescence  was  uninterrupted.  He  now, 
one  and  one-half  years  since  the  operation,  has  some  symptoms 
of  motor  insufficiency,  and  I  have  recommended  gastroenterostomy. 
Another  case  was  operated  upon  six  hours  after  perforation.  The 
ulcer  was  also  situated  at  the  pylorus,  which  was  stenotic.  The 
abdomen  was  full  of  gastric  contents  and  bile.  The  perforation 
was  one-eighth  of  an  inch  in  diameter  and  was  closed  by  inversion, 
thus  also  closing  the  pylorus.  The  abdomen  was  then  flushed  out 
and  a  posterior  gastroenterostomy  performed.  The  wound  was 
closed  without  peritoneal  drainage.  Recovery  was  rapid.  The 
last  case  was  a  man  twenty-five  years  of  age,  with  a  small  perfora- 
tion of  the  duodenum  close  to  the  pyloric  ring,  of  forty-eight  hours' 
duration.  There  was  a  well-established  general  peritonitis,  with 
marked  distention.  A  diagnosis  of  appendicitis  was  made,  with  a 
corresponding  incision.  Afterward  a  median  incision  was  made, 
the  perforation  found  and  closed,  the  ileum  opened  and  emptied 
to  permit  of  reduction  of  the  intestines  that  had  escaped,  and  again 
closed;  the  abdomen  thoroughly  flushed  and  drained  by  a  stab 
wound  below  the  right  ribs  and  by  a  drain  in  the  pelvis  through 
the  first  incision.    Recovery  was  somewhat  slow  but  complete. 

Recovery  in  the  cases  in  this  series  operated  upon  within  twelve 
hours  was  rapid  and  exceedingly  satisfactory.  The  same  has  been 
true  of  a  number  of  traumatic  perforations  of  the  stomach  and 
upper  intestinal  tract  that  I  have  operated  upon. 

Cicatricial  Contractions  and  Obstruction.  Obstruction 
from  cicatricial  contraction  occurs  most  often  at  the  pylorus,  more 
rarely  at  other  portions,  where  it  gives  rise  to  hour-glass  contraction. 
Lesser  grades  of  interference  with  motility  are  caused  by  perigas- 
tric adhesions  or  even  by  the  mere  presence  of  ulcers  without 
obstruction  in  the  pyloric  portion,  and  will  be  referred  to  later  in 
connection  with  chronic  ulcer. 

Pyloric  and  hour-glass  obstructions  can  be  helped  only  by  sur- 
gical  intervention,  which   gives  most   excellent  results,  the   mor- 
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tality  in  these  cases,  unless  the  patient  is  nearly  moribund  from 
inanition,  being  extremely  low,  in  the  neighborhood  of  5  per  cent. 

While  in  the  cases  of  uncomplicated  pyloric  obstruction,  Finney's 
operation  has  been  productive  of  excellent  results,  in  stenosis  due 
to  ulcer  gastroenterostomy,  with  or  without  pylorectomy,  appears 
to  be  the  operation  of  choice.  Apropos  of  gastroenterostomy,  I 
venture  to  report  one  of  my  cases  of  hour-glass  stomach  somewhat 
fully,  since  nature  had  already  elected  a  posterior  gastroenter- 
ostomy as  a  solution  of  the  difficulty.  In  this  patient,  a  woman 
twenty-six  years  of  age,  I  found  a  typical  hour-glass  stomach,  the 
constriction  being  at  its  middle.  On  turning  up  the  colon  I  found 
what  was  apparently  a  congenital  deficiency  in  the  transverse 
mesocolon  through  which  a  loop  of  the  ileum  had  passed  and 
beconie  adherent  to  the  posterior  wall  of  the  stomach  at  the  site  of 
the  contraction.  In  liberating  this  loop  it  became  apparent  that 
the  ulcer  had  penetrated  through  the  coats  of  the  stomach  and 
partially  through  those  of  the  small  intestine.  In  closing  the  aperture 
in  the  stomach  I  was  able  to  enlarge  the  constriction  and  then  per- 
form a  gastrojejunostomy  with  the  cardiac  pouch.  This  patient 
has  entirely  recovered  her  health  and  has  no  gastric  symptoms. 

Hemorrhage.  Hemorrhage  from  gastric  ulcer  is  a  serious 
complication.  Savariand^  places  the  mortality  at  66  per  cent.  In 
regard  to  the  surgical  treatment  there  are  many  differences  in 
opinion.  The  statistics  gathered  from  the  reports  of  isolated  cases 
"are  also  misleading.  These  variations  are  traceable  primarily  to 
the  numerous  phases  of  hemorrhage  occurring  from  ulcer  or, 
perhaps,  to  put  it  better,  to  the  varieties  of  ulcers  which  happen  to 
bleed. 

We  owe  to  Moynihan*  the  most  succinct  exposition  of  the  sub- 
ject of  hemorrhage  from  ulcer.  His  division  of  the  cases  is  depend- 
ent upon  whether  the  hemorrhage  occurs  from  an  acute  or  chronic 
ulcer.  Hemorrhage  from  an  acute  ulcer,  although  frequently  violent 
and  depleting,  displays  a  marked  tendency  to  subsidence  under 
medical  treatment.  This  explains  the  dictum  of  other  observers, 
Leube,^  Hartmann,®  Lund,''  and  others,  that  operations  should  not 
be  done  for  single  large  hemorrhages.  On  the  other  hand,  hemor- 
rhage from  a  chronic  ulcer  is  usually  repeated.  The  hemorrhages 
may  be  frequent  and  small,  resulting  only  in  a  persistent  anaemia, 
or  they  may  be  large  and  recur  at  long  intervals,  or  be  rapidly 
repeated.  Again,  we  may  find  that  the  hemorrhage  may  come  from 
one  or  many  small  superficial  erosions  or  from  one  or  several  typical 
chronic  ulcers. 

These  variations  in  the  origin  of  the  hemorrhage  constitute 
therefore  the  differences  in  the  indications  for  surgical  intervention 
and  in  the  technique  to  be  employed. 

My  personal  experience  has  been  limited  to  5  cases  operated 
upon  for  hemorrhage,  with  two  deaths.     Both  the  fatal  cases  had 
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chronic  ulcer  from  which  there  were  several  rapidly  repeated  large 
hemorrhages.  In  one  the  percentage  of  haemoglobin  was  35  per 
cent,  before  operation,  in  the  other  33  per  cent.  In  the  first  case 
the  ulcer,  which  was  at  the  middle  of  the  anterior  surface  of  the 
stomach,  was  excised,  no  gastroenterostomy  being  done.  In  the 
second  case  gastroenterostomy  alone  was  performed.  The  first 
case  died  on  the  sixth  day  from  what  I  considered  meddlesome 
treatment  in  the  shape  of  large  repeated  infusions,  by  which  the 
percentage  of  haemoglobin  was  reduced  to  below  20.  The  second 
case  died  from  an  extension  of  the  thrombus  in  the  bleeding 
vessel  back  into  the  hepatic  artery.  In  this  case  the  ulcer  was 
situated  in  the  middle  of  the  lesser  curvature  and  had  been  prac- 
tically latent.  In  one  of  the  three  cases  that  recovered  a  very  small 
round  ulcer  was  excised  from  the  middle  of  the  posterior  wall,  no 
gastroenterostomy  being  done;  in  the  other  two,  gastroenterostomy 
alone  was  performed,  the  ulcer  not  being  located.  These  cases  had 
had  several  fair-sized  interval  hemorrhages,  but  were  in  excellent 
condition.  There  has  been  no  recurrence  of  hemorrhages  since  the 
operations.  In  two  of  them,  however,  only  three  months  has 
elapsed. 

My  opinion  is,  that  a  single  large  hemorrhage,  without  previous 
symptoms  referable  to  ulcer,  should  not  be  operated  upon,  but 
when  there  have  been  antecedent  symptoms,  operation  should  be 
at  once  performed.  In  no  case  should  the  patient  be  allowed  to 
drift  into  a  condition  of  profound  anaemia  from  successive  hemor- 
rhages. Also,  that  cases  suffering  from  recurrent  hemorrhages, 
whether  small  or  large,  should  be  operated  upon. 

In  regard  to  the  nature  of  the  operation  I  believe  that  excision 
of  the  ulcer  combined  with  gastroenterostomy  is  the  method  of 
choice.  Excision,  however,  is  out  of  the  question  in  profound 
anaemia  and  when  the  ulcers  or  points  of  hemorrhage  are  multiple. 
It  should  be  done,  if  practicable,  when  the  ulcer  is  not  in  the  pyloric 
portion.  Ulcers  in  the  pyloric  portion  are  probably  much  more 
amenable  to  gastroenterostomy  alone  than  when  situated  else- 
where. Moynihan  is  a  firm  believer  in  the  efficacy  of  gastroenter- 
ostomy alone. 

Chronic  Gastric  Ulcer.  As  already  mentioned,  the  treatment 
of  acute  gastric  ulcer  is  essentially  medical,  since  in  these  cases 
the  results  are  extremely  good.  The  story  in  chronic  ulcer  is  differ- 
ent. Russell's^  statistics  derived  from  a  large  number  of  out- 
patients are  that  42.6  per  cent,  recovered;  but  of  these  27.7  per  cent, 
had  had  only  one  attack,  and  should  therefore  be  classed  as  acute 
ulcers,  thus  leaving  only  14.9  per  cent,  which  recovered  after  having 
more  than  one  attack.  The  remaining  cases,  excepting  those  that 
died,  were  all  suffering  from  gastric  symptoms  of  more  or  less 
severity.  The  average  of  the  figures  given  by  von  Mikulicz,^  Mayo 
Robson,*"  and  others  who  have  collected  statistics  is  not  far  from 
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25  per  cent,  mortality  if  the  deaths  from  tuberculosis,  etc.,  to 
which  these  patients  are  predisposed,  are  not  included.  With  these 
the  figures  approach  50  per  cent.  In  1897  von  Mikulicz,'  in  a 
series  of  238  operated  cases  from  the  clinics  of  Billroth,  Czerny, 
and  himself,  found  the  mortality  to  be  16.1  per  cent.  In  1900 
Mayo  Robson,^"  in  188  collected  cases  of  operations  for  all  com- 
plications (excluding  perforation  and  hemorrhage),  found  the 
mortality  to  be  16.4  per  cent.;  yet  in  1901  he  reports  the  mortality 
of  his  own  cases  to  be  only  5  per  cent.  Moynihan^  reports  88 
similar  cases  with  a  mortality  of  less  than  5  per  cent.  The  Mayos'" 
statistics  up  to  April  1,  1904,  in  328  operations  for  the  improvement 
of  gastric  drainage,  some  of  which  were  performed  for  malignant 
diseases,  are  as  follows:  20  pyloroplasties,  no  deaths,  but  seven 
secondary  operations;  40  Finney  gastroduodenostomies,  one  death; 
271  gastrojejunostomies,  with  a  mortality  of  6  per  cent,  in  the 
benign  cases.  In  the  very  few  cases  which  I  have  operated  upon 
for  benign  pyloric  or  other  obstructions  I  have  had  no  deaths. 

It  may  be  well  to  consider  the  reasons,  other  than  a  distinctly 
lesser  mortality,  why  surgical  treatment  has  the  advantage.  Besides 
the  elimination  through  excision  of  the  tendency  to  malignant 
degeneration,  which  occurs  in  6  per  cent,  of  the  cases,  there  are 
still  other  points.  In  the  first  place  it  is  a  question  whether  the 
hyperchlorhydria  which  often  accompanies  ulcer  is  not  a  result 
instead  of  a  cause  of  the  ulcer.  Soupault^*  reports  complete  relief 
from  hyperchlorhydria  and  gastrosuccorrhoea  in  several  cases  in 
which  pylorectomy  was  done  for  ulcer  at  the  pylorus.  Pylorospasm, 
which  is  frequently  caused  by  the  presence  of  an  ulcer,  at  once 
yields  to  excision  or  gastroenterostomy. 

The  majority  of  symptoms  causing  ulcers  are  situated  in  the 
pyloric  portion  and  are  consequently  at  a  point  where  the  utmost 
benefits  are  derived  from  gastroenterostomy.  On  the  other  hand, 
let  us  for  a  moment  view  the  matter  from  the  opposite  standpoint 
and  consider  the  dangers  of  gastroenterostomy.  The  operative 
procedure  to  one  who  is  accustomed  to  it  is  very  simple  and  is  fol- 
lowed by  very  little  discomfort  or  shock.  I  am  always  surprised 
at  the  slight  reaction  following  the  operation,  it  being  usually  much 
less  than  that  following  the  interval  operation  for  appendicitis. 
The  relief,  if  pyloric  obstruction  has  been  present,  is  immediate, 
and  is  evidenced  by  the  general  expression  of  the  patient  even  on 
the  day  following  the  operation. 

The  vicious  circle,  owing  to  better  methods,  is  no  longer  to  be 
feared.  It  was  due  apparently  to  the  employment  of  a  long  loop 
of  intestine  in  either  the  anterior  or  posterior  operation  with  a  too 
high  implantation  in  the  stomach.  It  has  been  combated  by  an 
enteroenterostomy,  by  the  Roux  method,  by  a  lower  implantation, 
and,  finally,  by  eliminating  the  loop  and  using  the  very  com- 
mencement of  the  jejunum  where  it  naturally  lies  in  relation  with 
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the  posterior  wall  of  the  stomach,  as  in  the  Petersen  operation. 
I  have  found  that  this  method  gives  excellent  results. 

Peptic  ulcers  in  the  jejunum  sometimes  follow  gastroenterostomy. 
Mikulicz,"  in  a  study  of  15  cases,  finds  that  they  are  not  dependent 
upon  a  hyperchlorhydria  as  is  usually  supposed,  but  that  they  may 
occur  when  the  percentage  of  hydrochloric  acid  is  below  normal. 
He  also  finds  that  they  occur  only  after  anterior  gastroenterostomy. 
This  may  be  explained  by  the  fact  that  a  much  longer  loop  of 
jejunum  is  necessary  in  the  anterior  operation  and  that  consequently 
the  mucous  membrane  is  less  protected  by  the  bile. 

The  danger  of  contraction  of  the  anastomotic  opening  is  largely 
preventable  by  a  propter  technique  which  eliminates  the  production 
of  excessive  scar  tissue. 

Many  ask,  "Why  does  gastroenterostomy  cure  gastric  ulcer?" 
The  explanation  of  its  curative  action  upon  ulcers  situated  in  the 
pyloric  portion  is  simple.  This  part  bf  the  stomach  is  very  muscular, 
and  its  chief  function  is  to  force  the  partially  digested  food  through 
the  pylorus.  Consequently  an  ulcer  situated  there  is  constantly 
subjected  to  traumatism,  not  only  by  the  contractions  of  the  stomach, 
but  also  by  the  passage  of  food  across  it.  This  trauma  is  accentuated 
if  there  is  any  obstruction,  organic  or  spasmodic,  at  the  pyloric 
opening.  A  proper  drainage  opening  situated  to  the  left  of  the 
pyloric  portion  at  the  most  dependent  part  of  the  stomach  affords 
complete  rest  to  the  pyloric  portion  and  at  the  same  time  drains 
away  any  excess  of  gastric  secretion. 

Its  beneficial  action  upon  ulcers  in  the  cardiac  portion  is  not  so 
clear,  but  here,  also,  the  more  rapid  emptying  of  food  and  secretions 
must  produce  some  result.  If  possible,  however,  it  seems  to  me 
that  excision  of  ulcers  in  the  cardia  should  be  practised. 

But  besides  the  institution  of  drainage  there  is  a  further  field 
for  surgery  in  the  liberation  of  adhesions,  the  plication  of  dilated 
stomachs,  and  in  fixation. 

Viewing  the  results  surgery  has  accomplished  in  these  cases,  one 
must  concede  that  the  treatment  of  gastric  ulcer  should  be,  at  least, 
largely  surgical.  Our  plea  is  for  earlier  resort  to  surgical  measures; 
not  only  in  ulcer  but  in  malignant  disease.  By  the  time  the  diag- 
nosis is  evident  by  chemical  or  physical  aids  the  patient  is  often 
beyond  relief.  As  Munro^^  puts  it,  surgical  treatment  should  be 
instituted  "not  late  but  early;  not  as  a  last  resort,  but  before  the 
starvation,  the  long  suffering  from  pain,  dyspepsia,  and  fermenta- 
tion absorption  have  reduced  the  patient  until  he  is  beyond  surgical 
help;  before  he  is  aniemic  from  persistent  bleeding  or  peritonitic 
from  culpable  delay." 
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A  CASE  OF  GENERAL  MILIARY  TUBERCULOSIS,  WITH 

AN  OPEN  FORAMEN  OVALE  AS  A  FACTOR  IN 

ITS  PRODUCTION. 

By  Walter  H.  Buhlig,  B.S.,  M.D., 

OP  GALLIPOLIS,   OHIO, 
ASSISTANT   PHYSICIAN  AT  THE   OHIO   HOSPITAL  FOR  EPILEPTICS. 

(From  the  Pathological  Laboratory  of  the  Ohio  Hospital  for  Epileptics.) 

The  role  of  a  persistent  foramen  ovale  in  permitting  pieces  of 
thrombi  and  tumor  cells  to  pass  directly  from  the  right  auricle  to 
the  left  side  of  the  heart  has  been  brought  into  prominence  by 
various  investigators.  In  none  of  the  literature  consulted  is  there 
mention  of  the  passage  of  bacteria  through  such  an  opening  in  the 
interauricular  wall.  It  is  our  opinion  that  we  have  a  case  in  which 
tubercle  bacilli  were  disseminated  through  the  avenue  of  an  open 
foramen  ovale.  Other  interesting  features  of  the  case  now  to  be 
described  are  the  extent  and  size  of  the  tuberculous  nodules  on  the 
peritoneum  and  the  tuberculous  invasion  of  the  pancreas.  Though 
aware  of  the  hypothetical  nature  of  the  conclusion  regarding  the 
pathogenesis,  I  feel,  from  the  data,  that  the  inference  is  highly 
probable  and  of  great  interest  in  relation  to  general  miliary  tuber- 
culosis. Throughout  the  work  I  have  had  the  assistance  and  help- 
ful criticisms  of  Dr.  A.  P.  Ohlmacher,  the  director  of  the  pathologi- 
cal laboratory  of  the  Ohio  Hospital  for  Epileptics. 

Clinical  History.  Only  the  following  points  have  been  obtain- 
able :  C.  E.,  aged  twenty-four  years,  was  a  male,  colored,  an  imbecile, 
and  an  inmate  of  the  Ohio  Hospital  for  Epileptics  for  ten  years. 
He  had  had  idiopathic  epilepsy  for  thirteen  years.  His  grand  mal 
attacks  occurred  principally  at  night  and  at  irregular  periods. 
His  family  and  previous  history  were  unobtainable,  except  that 
until  the  day  before  his  death  he  was  up  and  about  and  that  within 
the  last  two  months  of  his  life  he  had  failed  visibly  in  weight  and 
strength.  His  physician  was  called  one  evening  for  the  reason 
that  during  an  attack  the  patient  had  bitten  his  tongue  severely, 
almost  severing  the  organ  about  an  inch  from  the  tip.    Examina- 
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tion  revealed  a  startling  prostration,  a  temperature  of  101°,  a 
weak,  irregular  pulse  of  127,  and  a  respiratory  rate  of  40  per  minute. 
That  the  tongue  wound  could  cause  the  observed  signs  was  not 
deemed  possible,  but  before  enough  data  could  be  collected  for  a 
diagnosis  the  patient  died.  The  lethal  ending  was  not  attended 
with  status  epilepticus  nor  with  any  single  grand  mal  attacks. 

Gross  and  Microscopic  Morbid  Anatomy.  The  body  was  fairly 
well  nourished.  The  anterior  inch  of  the  tongue  was  almost 
entirely  separated  from  the  rest  by  a  deep,  gangrenous  wound. 
The  oral  cavity  was  otherwise  normal.  Subcutaneous  lymph 
nodes,  except  the  inguinal,  were  not  palpable,  and  the  latter  showed 
no  unusual  size.  The  testicles  were  of  equal  size,  small,  and  soft, 
and  presented  no  nodules  to  the  touch.  There  was  no  fluid  in  the 
abdominal  cavity.  The  parietal  peritoneum  adhered  to  the  omen- 
tum. The  intestines  were  matted  together.  All  these  adhesions 
could  be  broken  without  much  difficulty.  Both  surfaces ,  of  the 
abdominal  serosa  were  studded  with  an  immense  number  of  large, 
yellowish,  confluent,  elevated  nodules,  which  were  somewhat  hard 
and  recalled  to  mind  tumor  metastases.  The  liver  and  spleen  were 
likewise  somewhat  firmly  bound  by  the  peritoneal  exudate  to  the 
diaphragm,  to  the  parietal  peritoneum,  and  to  the  neighboring 
viscera.  The  pancreas  was  practically  embedded  in  the  exudate 
and  in  a  cordon  of  large  glands.  The  mesenteric  lymph  nodes 
were  only  slightly  enlarged.  The  iliac,  the  lumbar,  the  aortic,  and 
especially  the  coeliac  glands  were  much  increased  in  volume.  The 
anterior  and  posterior  mediastinal  glands  were  much  above  normal 
size..  There  were  adhesions  in  each  pleural  cavity  over  the  entire 
lung,  which  connections  were  easily  broken  by  the  hand.  There 
was  no  fluid  in  either  pleural  sac. 

The  heart  and  pericardium  together  weighed  425  grams.  The 
latter  was  adherent  to  the  heart  all  over.  On  stripping  off  the 
pericardium  some  yellowish  nodules  were  seen.  The  cardiac 
orifices  and  valves  were  normal.  There  was  a  slight  hypertrophy 
of  the  left  ventricle.  The  musculature  of  the  right  auricle  was 
thickened  and  its  endocardium  was  cloudy  and  dense.  The  fora- 
men ovale  was  open,  and  a  diagonal  slit,  admitting  a  one-quarter 
inch  probe  and  running  anteroposteriorly  from  left  to  right,  made 
communication  between  the  two  auricles.  The  fossa,  ovalis  was 
deep  and  bulged  to  the  left.  The  ring  of  Vieussen  was  well  devel- 
oped and  protruding,  and  was  continuous  with  a  thick,  pronounced 
Eustachian  valve.  Microscopic  examination  revealed  fresh  tuber- 
cles in  the  thin  exudate  on  the  epicardium.  The  musculature 
showed  a  recent  myocarditis,  but  no  tubercles  after  a  search  through 
many  sections. 

The  right  lung  weighed  930  grams,  the  left  800  grams.  They 
were  similar,  of  a  deep-red  color,  and  crepitated  somewhat.  The 
pleura  was  slightly  thickened.    Cut  surface  showed  a  pale  brownish 
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color  and  numberless  whitish  tubercles  of  the  size  of  millet-seeds, 
which  were  likewise  plainly  seen  when  the  pleura  was  stripped  off. 
Both  lungs  were  searched  for  old  caseated  foci,  but  none  was  found. 
At  the  apices  the  tubercles  were  somewhat  larger  to  the  eye  than 
in  the  rest  of  the  lung,  a  fact  which  is  of  interest  in  view  of  Han- 
semann's^  recent  contention  that  in  simple  miliary  tuberculosis 
there  is  no  difference;  but  there  were  no  old  lesions,  like  cavities, 
fibrous  changes,  or  calcareous  deposits.  The  bronchial  glands  were 
large,  but  were  discrete  and  not  soft.  Microscopic  examination 
of  the  lung  itself  showed  many  tubercles  of  small  size,  in  the 
largest  of  which  there  was  some  breaking  down  in  the  centre,  but 
practically  all  of  them  were  discrete.  The  lymphoid  and  epithelioid 
elements  of  the  tubercles  were  distinct,  but  it  is  noteworthy  that 
giant  cells  were  found  in  only  very  few  of  them.  Other  eharac- 
teristics  of  the  lung  sections  were  a  moderate  dilatation  of  blood- 
vessels and  many  alveoli  and  bronchi  filled  with  cells,  a  mucoid 
substance,  and  considerable  detritus — in  short,  some  of  the  evi- 
dences of  bronchopneumonia. 

The  spleen  weighed  440  grams,  and  was  adherent  to  the  dia- 
phragm, the  liver,  the  stomach,  and  the  intestines.  At  the  hilus 
of  the  organ  there  were  four  or  five  somewhat  enlarged  lymph 
glands.  The  spleen  was  large  and  firm,  and,  on  the  capsule,  there 
were  numerous  large,  yellowish,  elevated  nodules,  similar  to  those 
on  the  other  peritoneal  surfaces.  It  cut  readily  and  the  brown  pulp 
showed  no  increase  of  connective  tissue  but  a  great  abundance  of 
whitish,  pinpoint  spots  universally  diffused.  Microscopically  it  was 
somewhat  difficult  to  differentiate  the  miliary  tubercles  at  first 
glance,  inasmuch  as  there  were  no  giant  cells  present  and  the  Mal- 
pighian  bodies  were  numerous.  However,  on  closer  study,  the 
epithelioid  cell  centre  and  ring  of  lymphoid  cells  served  to  distin- 
guish the  tubercles  from  the  Malpighian  bodies  with  their  uniform 
structure  of  lymphoid  cells  and  the  accompanying  arteriole.  Only 
here  and  there  were  tubercles  showing  a  central  degeneration. 

The  liver  weighed  1840  grams,  and  was  bound  firmly  to  a  mass 
formed  by  the  pancreas,  the  stomach,  neighboring  parts  of  the 
large  and  small  intestine^,  and  some  large  lymph  glands  near  the 
coeliac  axis,  one  of  which  was  almost  as  large  as  a  hen's  egg  and 
situated  a  little  to  the  left  of  the  hilus  of  the  liver,  closely  asso- 
ciated with  the  portal  vessels.  The  gall-bladder  was  in  the  mass, 
and  one  could  not  say  whether  the  ducts  were  patent  or  not,  for, 
owing  to  these  adhesions,  the  bile  could  not  be  squeezed  out  nor 
could  the  ducts  be  probed.  There  were  no  gallstones  in  the  gall- 
bladder or  ducts.  The  liver  was  large  and  firm.  There  were 
nodules  on  its  capsule  similar  to  those  on  the  spleen.  The  organ 
cut  readily  and  the  incised  surface  showed  many  whitish  tubercles 
of  pinpoint  to  pinhead  size.  The  markings  of  the  liver  were  indis- 
tinct and  there  was  no  congestion.     Besides  its  involvement  with 
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[the  structures  in  the  mass  above  mentioned,  the  Hver  was  adherent 

[to  the  diaphragm,  to  the  spleen,  and  to  the  right  kidney.    In  stained 

sections  the  Uver  showed  a  great  number  of  fresh  tubercles;  in  fact 

there  were  more  in  the  liver  in  any  microscopic  field  than  in  the 

[lungs.     Here,  again,  it  was  noted  that  only  a  few  presented  well- 

pormed  giant  cells,  although  in  the  liver  sections  the  greatest  num- 

)er  was  found.    The  tubercles  were  all  of  approximately  the  same 

^structure,  with  practically  no  central  caseation.      On  the  whole 

the  age  of  the  tubercles,  judged  from  their  microscopic  appear- 

jances,  must  have  been  about  the  same  in  the  liver  as  in  the  lungs 

md  spleen.    The  hepatic  parenchyma  was  otherwise  about  normal.. 

[The  intercellular  connective  tissue  was  prominent,  but  there  was 

[nothing  approaching  a  cirrhosis.     There  was  no  abnormal  disten- 

ftion  of  the  vascular  system. 

The  left  kidney  weighed  165  grams.     It  was  large  and  waxy 
[looking.     The  capsule  stripped  with  ease  and  did  not  tear  the 
[parenchyma.      The   decapsulated    surface    showed    only   a   slight 
injection  and  a  few  whitish,  circumscribed  tubercles,  some  of  which 
[were  seen  on  cut  section.    The  cortex  was  somewhat  increased  in 
thickness.    The  right  kidney  weighed  150  grams  and  was  similar 
Fto  its  fellow  except  that  on  cut  section  tubercles  could  be  made  out 
■more  distinctly.     Microscopically  a  few  fresh  tubercles  were  seen 
the  cortex  and  in  the  medulla  of  both  kidneys.    Here  none  was 
[found  with  the  typical  giant  cells  of  tubercle,  although  in  one  there 
iwas  a  large  cell  with  several  nuclei.    Otherwise  the  following  con- 
ditions were  found:     (a)  glomerular  tufts  were  much  distended; 
; Bowman's  capsules  were  unchanged,  but  between  the  tuft  and  the 
[capsule  there  was  a  good  deal  of  detritus,  with  an  occasional  cell; 
(6)  the  epithelium  of  the  renal  tubules  was  cloudy  and  desquamated ; 
(c)  considerable  vascular  dilatation;  (d)  connective  tissue  was  not 
increased — briefly  the  changes  of  an  acute  diffuse  nephritis.     Sec- 
tions were  treated  for  the  amyloid  reaction,  with  a  negative  result. 
Both  suprarenal  capsules  were  small  and  hard,  but  showed  no 
nodules  or  caseation.       Microscopically,  besides  the  usual  fatty 
infiltration,  there  was  noted  a  pronounced  hypersemia,  especially 
toward  the  medulla.    There  was  no  degeneration  of  cells.     After 
examining  a  considerable  number  of  sections,  two  tubercles  were 
found,  one  fresh  and  one  with  a  partial  central  degeneration,  and 
neither  showing  a  giant  cell. 

The  pancreas  weighed  120  grams,  and,  as  mentioned  before, 
was  surrounded  by  enlarged  tuberculous  glands,  and  directly  upon 
its  head  lay  the  largest  of  the  coeliac  glands.  Microscopically 
there  was  no  increase  of  connective  tissue,  the  gland  tubules  were 
unchanged,  and  the  islands  of  Langerhans  were  intact  and  of  usual 
size.  One  partly  caseated  tubercle  was  found  in  the  parenchyma 
in  the  lower  border  and  just  at  the  edge.  It  was  entirely  within 
the  pancreas,   though   its   outer  lymphoid   ring  extended   to  the 
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extreme  edge  of  the  lower  border  of  the  organ.  A  more  prolonged 
search  would  probably  have  demonstrated  other  tubercles. 

The  prostate  was  soft  and  not  enlarged,  and  microscopic  examina- 
tion disclosed  no  trace  of  tuberculosis  or  other  inflammation.  The 
testicles  were,  by  an  oversight,  not  saved,  but  palpation  had  revealed 
no  nodules  or  enlargements  of  any  kind,  and  both  vasa  deferentia 
were,  at  autopsy,  found  regular  and  of  their  usual  consistency. 

The  peritoneum,  as  indicated  before,  exhibited  a  most  striking 
hyperplastic  tuberculosis.  The  nodules  were  as  large  as  a  bean 
in  many  locations,  and  the  whole  process  was  diffuse  and  con- 
fluent. The  tumor-like  nodules  reminded  one  a  good  deal  of  the 
"Perlsucht"  of  cattle,  and  compared  favorably  with  the  description 
of  a  form  of  latent  tuberculosis  of  the  peritoneum  given  by  Kauf- 
mann.^  Sections  of  such  nodules  showed  an  extensive  caseation, 
only  the  periphery  containing  tissue  not  degenerated.  There  were 
no  ulcers  in  the  intestines,  which  were  negative  except  for  a  slight 
increase  in  lymphoid  tissue. 

All  of  the  abdominal  and  thoracic  lymph  glands  presented  a 
great  augmentation  in  size,  but  a  gradual  decrease  in  size  of  the 
glands  from  the  abdomen  up  was  noticeable.  The  largest  ones 
were  the  lumbar  and  cceliac.  Those  in  the  mediastinum  were 
about  the  same  volume  as  the  bronchial  glands.  The  deep  cervical 
nodes  were  slightly  larger  than  normal.  Unfortunately,  nothing 
further  can  be  said  of  the  inguinal  glands  except  that  through 
the  skin  they  showed  no  marked  increase  in  size.  Microscopically 
these  all  revealed  an  advanced  caseation.  Those  in  the  cervical 
region  were  similarly  destroyed,  but  in  them  the  process  could  be 
denoted  comparatively  recent,  for  there  were  many  fresh,  well- 
developed  tubercles  present. 

There  was  a  persistent  thymus,  with  imperfectly  developed  cor- 
puscles of  Hassal,  but  no  tuberculosis  of  that  organ  was  found, 
though  it  lay  within  a  mass  of  tuberculous  glands.  The  thyroid 
was  negative. 

The  brain  weighed  1235  grams.  The  dura  was  unchanged. 
The  pia  was  slightly  cloudy  over  the  convexity.  Otherwise  the 
encephalon  was  negative  except  that  there  were  a  few  slender 
adhesions  between  pia  and  dura  at  the  base  in  the  region  of  the 
circle  of  Willis  and  under  the  frontal  lobes.  No  tubercles  could 
be  definitely  made  out,  and,  in  spite  of  the  basal  adhesions,  sec- 
tions of  the  pia  in  those  regions  contained  no  evidence  of  tuber- 
culosis.   The  spinal  cord  was  negative. 

Direct  smears  from  the  peritoneum  and  liver  showed  no  acid- 
resisting  bacilli.  In  those  from  the  lungs  and  spleen  only  a  few 
such  bacteria  were  found.  Blood-serum  inoculations  from  the 
spleen,  heart's  blood,  peritoneum,  and  pia  remained  sterile.  From 
the  lung  staphylococcus  aureus  and  albus  were  isolated.  From 
the  liver  there  was  obtained  a  short,  thick  bacillus,  which  reacted 
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in  all  ways  like  the  colon  bacillus,  and  was  probably  an  artificial 
contamination. 

Comments.  In  summing  up  and  interpreting  the  foregoing 
data,  I  wish  to  prove  three  things:  first,  that  the  primary  seat  of 
the  affection  was  in  the  abdominal  cavity;  second,  that  the  general 
tuberculosis  originated  by  the  lymphogenous  route;  third,  that 
the  open  foramen  ovale  was  instrumental  in  the  production  of  the 
generalized  disease. 

It  is  of  prime  importance  to  take  some  position  regarding  the 
original  seat  of  the  inflammation.  The  tuberculosis  of  the  lungs, 
the  liver,  the  spleen,  the  kidneys,  the  suprarenals,  the  pancreas, 
and  the  pericardium  was  of  recent  origin,  while  that  of  the  thoracic 
and  abdominal  lymph  glands  and  of  the  peritoneum  was,  judging 
from  the  size  of  the  nodules  and  from  the  extent  of  the  caseation, 
much  older.  For  these  reasons,  I  assume,  and  I  believe  with  justi- 
fication, that  the  tuberculosis  began  in  the  abdomen,  and  there, 
no  doubt,  in  the  peritoneum,  inasmuch  as  such  an  affection  is  not 
uncommonly  primary  in  the  serous  covering. 

Taking  this  for  granted,  under  our  second  heading,  the  chain 
of  lymph  glands  from  the  iliacs  up  demands  some  consideration. 
The  lymph  nodes  around  the  iliac  vessels  were  considerably  larger 
than  usual,  the  lumbar  were  still  larger,  and  the  coeliac  glands 
were  most  extreme  in  size.  This  increase  in  volume  corresponds 
with  the  areas  drained  by,  and  with  the  tributaries  of,  the  groups 
mentioned.  Following  up  through  the  thoracic  cavity  the  medias- 
tinal glands  were  all  enlarged,  about  the  size  of  those  in  the  lumbar 
region.  This  chain  of  glands,  I  believe,  was  the  path  by  which 
the  tuberculous  material  travelled  from  the  peritoneum  to  the 
thoracic  duct  and  thence  to  the  heart.  This  is  one  of  the  acknowl- 
edged paths  for  the  production  of  a  general  miliary  tuberculosis, 
it  making  no  essential  difference,  as  far  as  result  is  concerned, 
whether  the  tuberculous  material  breaks  through  the  walls  of 
the  thoracic  duct  or  arrives  there  from  its  tributaries.  This  route, 
first  demonstrated  by  Ponfick,  is  found  especially  in  tuberculosis 
of  the  glands  of  the  abdomen.^  The  thoracic  duct  was  not  dis- 
coverable in  the  mass  of  tuberculous  tissue,  but  the  fact  that  we  did 
not  find  it  is  of  no  importance,  for,  from  the  anatomical  relations 
of  that  vessel  to  the  general  glandular  system,  it  was  destined  to 
transmit  the  infectious  material. 

The  possibility  of  a  miliary  tuberculosis,  consequent  to  the  inva- 
sion of  a  pulmonary  bloodvessel,  was  carefully  excluded.  Beginning 
with  the  arterial  and  venous  trunks,  all  of  the  bloodvessels  of  the 
lungs  down  to  the  smaller  ones  were  carefully  slit  open  in  search 
for  a  thrombus,  an  embolus,  or  an  eroded  vessel.  The  result  of 
this  dissection  was  entirely  negative.  To  put  this  conclusion  beyond 
criticism,  sections  were  cut  from  the  areas  where  the  bronchial 
glands  lay  nearest  the  intima.     This  examination  removed  any 
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possible  doubt.  Nowhere  did  the  tuberculous  process  approach 
nearer  than  the  adventitia  of  the  vessel,  and,  in  the  majority  of 
cases,  a  dense  connective-tissue  ring  interposed  between  the  outer 
coat  of  the  vessel  and  the  degenerative  process. 

Finally,  it  is  necessary  to  support  our  third  contention.  Having 
arrived  at  the  right  side  of  the  heart,  there  are  possible,  because  of 
the  presence  of  the  open  foramen,  two  distinct  means  of  dissemina- 
tion of  the  tuberculous  material.  One  is  by  way  of  the  pulmonary 
artery  to  the  lungs  and  then  back  to  the  left  heart  and  thus  to  the 
general  circulation,  constituting  a  condition  of  secondary  emboU. 
Against  the  assumption  that  this  was  the  exclusive  path,  the 
appended  arguments  could  be  brought:  (a)  The  lungs  in  our  case 
do  not  show  any  greater  invasion  than  the  liver  or  spleen,  which 
they  would  have  done  under  the  above  hypothesis,  for  tuberculosis 
is  pre-eminently  an  embolic  process.*  That  conditions  for  embolism 
and  thrombosis  are  present  in  capillaries  only  a  few  hours  after 
tubercle  bacilli  arrive  in  them  has  been  shown  recently  by  Wechs- 
berg^  and  by  Miller.®  All  of  the  organs  involved  in  the  acute  dis- 
tribution of  the  bacilli  in  our  case  showed  tubercles  of  about  the 
same  age,  and  though  some  of  the  bacteria  could  undoubtedly 
escape  the  lungs  and  get  to  the  systemic  circulation,  as  careful 
microscopic  work  would  show,  there  would  not  be  present,  under 
those  conditions,  the  uniform  number  of  tubercles  of  the  same 
structure  as  were  found  in  the  lungs,  liver,  and  spleen,  (b)  There 
would  not  be  present  such  auspicious  conditions  in  the  heart,  the 
details  of  which  have  been  enumerated  and  will  be  further  described. 
(c)  Such  a  pulmonary  route  would  probably  not  be  the  one  in  a  rapid 
development  of  the  disease  as  occurred  in  our  case,  evidenced  by 
the  lack  of  giant  cells,  as  indicated  by  Birch-Hirschfeld,^  and  by 
the  nature  of  the  history  of  the  case,  (d)  Such  a  path  is  operative 
in  all  cases  where  tubercle  bacilli  pass  through  the  pulmonary 
artery  to  the  lungs,  causing  miliary  tuberculosis  there,  and  yet  a 
systemic  invasion  of  equal  grade  in  all  organs  is  not  shown  in  such 
instances.  The  literature  has  been  searched  in  vain  for  some 
specific  statement  upon  the  question,  not  which  organs  are  affected 
in  hsematogenous  miliary  tuberculosis  when  the  embolic  material 
passes  first  to  the  lungs  from  the  right  heart,  but  whether  the 
intensity  and  age  of  the  process  in  the  several  organs  are  equal. 
The  table  given  by  Eichhorst*  (p.  614)  and  the  ones  quoted  by 
Birch-Hirschfeld^  (p.  351)  are  not  to  the  point.  Recently,  how- 
ever, some  experiments  have  been  performed  by  de  Haan*  which 
give  an  answer  to  this  question.  Assuming,  with  probability,  that 
there  was  no  open  foramen  ovale  in  either  of  two  animals  inoculated 
by  de  Haan,  and  to  be  mentioned  here,  the  conditions  of  these 
experiments  are  just  those  that  I  am  now  discussing  and  am  trying 
to  show  to  be  inadequate  to  have  caused  the  general  miliary  tuber- 
culosis of  our  case.    De  Haan  inoculated  tubercle  bacilli  into  the 
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Qeft  jugular  vein  of  a  horse  and  of  a  Javanese  beef.  At  the  end  of 
seven  weeks,  because  of  great  prostration,  the  horse  was  killed. 
The  autopsy  showed  the  liver,  the  spleen,  the  pericardial  sac,  and 
the  abdominal  cavity  to  be  normal.  There  were  a  few  tubercles 
in  the  kidneys.  The  lungs,  however,  were  so  invaded  by  tubercles 
that  there  was  present  almost  no  air-containing  tissue.  The  other 
animal  was  killed  at  the  end  of  nine  weeks.  It  had  been  affected 
with  the  distoma,  and  the  liver  presented  a  corresponding  change, 
but  no  tuberculosis  of  that  organ  is  mentioned.  The  lungs  were 
much  involved  with  miliary  tubercles,  but  the  other  organs  were 
normal.  To  the  argument  that  a  single  introduction  of  tubercle 
bacilli  invalidates  these  results  for  our  purpose,  it  may  be 
stated  that  in  the  experiment  with  the  horse  a  cheesy  thrombus 
remained  at  the  sight  of  inoculation,  which  was  always  a  source 
of  further  infection.  An  added  proof,  the  value  of  which  may  be 
questioned,  is  the  work  of  Strauss  and  Gamaleia,®  who  injected 
intravenously  a  culture  of  dead  tubercle  bacilli  and  found  miliary 
tuberculosis  of  the  lungs,  but  none  of  the  spleen  or  liver,  (e)  It 
appears,  from  anatomical  relations  and  from  the  hyperplastic 
nature  of  tuberculosis,  that  the  infectious  material  must  get  directly 
into  the  aortic  side  to  cause  a  widespread  miliary  disease  and  of 
equal  magnitude.  Because  of  all  these  enumerated  facts  and 
arguments,  I  feel  confident  that  the  general  miliary  tuberculosis 
of  our  case  was  not  produced  by  way  of  the  pulmonary  artery. 
For  the  sake  of  completeness,  it  might  be  mentioned  that  a  very 
improbable  explanation  of  the  miliary  disease  under  discussion 
is  by  retrograde  lymph  flow  to  the  organs  from  the  glands  into 
which  they  drain.  It  is  highly  probable  that  the  cervical  and,  no 
doubt,  the  inguinal  glands  were  invaded  this  way  from  the  thoracic 
nodes.  The  age  of  the  process  in  the  former  glands  is  too  extreme 
to  have  been  produced  by  the  route  that  caused  the  tuberculosis 
of  the  other  organs. 

The  other  method  of  spread  and  the  only  other  avenue  open  is 
by  way  of  the  patent  foramen  ovale.  The  conditions  in  our  case 
are  exactly  those  that  Rostan***  and  Zahn,"  who  have  thoroughly 
discussed  the  subject  of  embolism  through  an  open  foramen  ovale, 
call  the  essentials:  a  thickened  endocardium  and  an  increase 
in  the  thickness  of  the  musculature  of  the  right  auricle;  a  well- 
developed  Eustachian  valve;  thickened  and  protruding  borders 
of  the  fossa  ovalis;  a  bulging  to  the  left  of  the  base  of  the  fossa; 
and  an  open  foramen,  which  in  our  specimen  admits  a  quarter-inch 
probe.  The  cause  that  will  produce  an  increase  of  pressure  in  the 
right  auricle,  so  imperatively  demanded  before  there  will  be  a 
passage  through  the  foramen,  was  certainly  present  as  a  bronchitis, 
and  later  as  a  bronchopneumonia  at  the  first  onslaught  upon  the 
lungs  by  the  bacilli  by  way  of  the  pulmonary  artery.  Rostan  says 
that  the  bulging  of  the  valve  of  the  opening  is  a  positive  proof  of 
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such  an  augmentation  of  pressure,  and  Zahn  states  that,  besides 
this  bulging  of  the  fossa  to  the  left,  the  best  anatomical  proofs  in 
the  right  heart  of  the  presence  of  a  stasis  and  an  increase  of  pressure 
are  the  hypertrophy  of  the  muscular  walls,  the  enlargement  of  the 
fossa,  and  the  thickening  of  its  edges.  Therefore,  we  have  all  the 
requisites  for  the  passage  of  blood  and  foreign  material  from  the 
right  auricle  to  the  left,  and,  though  the  tuberculosis  of  the  lungs 
was  in  large  part  produced  by  way  of  the  pulmonary  artery,  it  is 
highly  probable,  with  such  a  direct  path  open,  that  the  production 
of  the  general  miliary  tuberculosis  occurred  in  largest  part  by  way 
of  the  open  foramen  ovale  to  the  aortic  side.  With  the  large  per- 
centage of  such  persistent  openings  in  the  interauricular  wall  that 
is  found  at  autopsy  (v.  Rostan  and  Zahn,  loc.  cit.),  it  is  surprising 
that  this  route  has  not  been  dwelt  upon  before. 

The  tuberculosis  of  the  pancreas  in  our  case  is  of  interest  only 
because  of  its  apparent  rarity.  Most  writers  dismiss  the  subject 
with  the  statement  that  it  is  not  often  seen.  According  to  some 
authors,  when  such  a  condition  is  found  it  exists  in  a  lymph  gland 
on  the  surface  or  embedded  within  the  pancreas.  Kundrewetzky,^^ 
however,  in  128  cases  of  consecutive  tuberculosis,  found  12  positive 
tuberculous  affections  of  the  pancreas,  or  9.37  per  cent.;  in  18 
cases  of  general  miliary  tuberculosis  he  found  this  organ  invaded 
six  times,  or  33.3  per  cent.    In  children  he  found  44.44  per  cent. 
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A  BICEPHALOUS  MONSTER. 


By  Theodore  B.  Appel,  M.D., 

SURGEON   TO   THE    LANCASTER   GENERAL   HOSPITAL,    LANCASTER,    PA. 

On  March  21,  1904,  a  young  woman  was  admitted  to  the  hospital 
in  labor  at  term.  Nothing  unusual  was  observed  on  inspection,  of 
the  contour  of  the  abdomen  save  that  it  was  probably  sHghtly 
more  conical  than  usual.  The  pains  were  strong  and  normal  in 
every  way,  occurring  at  intervals  of  about  three  minutes.  On 
vaginal  examination  an  apparently  normal  I^.  O.  A.  presentation 
was  diagnosed;  membranes  intact  and  well  down  on  the  pelvic 
floor.  These  were  ruptured,  and  the  scalp  speedily  appeared  at 
the  vulvar  opening.  The  delivery  of  the  head  was  more  tedious 
than  was  expected,  retraction  after  each  pain  being  very  marked. 
It  was  finally  accomplished,  however,  but  rotation  did  not  follow, 
nor  could  the  child  be  drawn  down.  After^a  short  interval  the  head 
turned  rather  rapidly  toward  the  left,  rotating  about  90  degrees. 
Here  it  stopped,  and  the  child  seemed  absolutely  immovable. 
Efforts  at  traction  were  unavailing.  Examination  showed  the 
shoulders  blocking  up  the  pelvic  outlet  and  tightly  wedged.  Under 
full  anaesthesia,  by  manipulation  and  traction,  the  arms  were  freed 
and  brought  down,  though  both  humeri  were  broken  in  the  pro- 
cedure. The  child  now  began  to  breathe,  but  the  rest  of  the  body 
seemed  as  immovable  as  ever.  Suddenly  a  third  hand  appeared 
outside  the  vulva.  After  about  half  an  hour's  hard  work  there  was 
a  second  sudden  rotation,  still  to  the  left,  of  90  degrees,  and  the  child 
was  easily  drawn  away,  the  second  and  right  head  being  turned  over 
on  the  anterior  aspect  of  the  thorax  facing  the  left.  The  cord  was  tied, 
and  a  rather  small  placenta  delivered  without  difficulty.  Bleeding  was 
very  free  from  the  cervix,  which  showed  a  bilateral  laceration,  and 
was  immediately  closed  by  sutures.  There  was  no  external  laceration. 

The  monster  after  birth  began  to  breathe  through  both  mouths, 
and  lived  for  about  two  hours,  cardiac  pidsations  growing  gradu- 
ally weaker.  When  examined  the  child  presented  a  perfect  speci- 
men of  a  bicephalous  monstrosity,  with  two  heads,  four  arms  and 
shoulders,  and  a  single  trunk.  At  birth  the  weight  was  nine  and 
one-half  pounds,  and  the  measurements  were  as  follows: 


Left  head. 
33  cm. 


Circumference 

Diameter  of  heads : 

Bitemporal 7  " 

Biparietal 8  " 

Occipitofrontal llj^ " 

Occipitomental 12  " 

Suboccipitohregmatic 12  " 

Circumference  of  thorax 46  cm. 

Diameter  of  thorax,  sagittal 7    " 

Parietal 20    " 


Right  head. 
331^  cm. 


7 

sy, 

10 
13 
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The  fusion  anteriorly  seemed  to  be  complete  below  what  nor- 
mally would  have  been  the  junction  of  the  manubrium  and  glad- 
iolus, while  posteriorly  there  were  two  distinct  vertebral  columns, 
the  inner  set  of  ribs  fusing  by  cartilaginous  bands.  The  pelvic 
girdle  consisted  of  five  distinct  bones — two  normal  external  ilia, 


joined  anteriorly  in  a  normal  symphysis;  two  normal  sacra,  each 
with  an  attached  coccyx,  and  a  wedge-shaped  bone  uniting  the 
sacra  and  evidently  representing  the  fusion  of  the  internal  ilia. 
The  details  of  the  bony  skeleton  are  well  shown  in  the  accom- 
panying skiagram  prepared  by  Dr.  S.  H.  Heller. 
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After  the  death  of  the  monster  a  partial  autopsy  was  made,  care 
being  taken  not  to  injure  it  more  than  absolutely  necessary.  The 
abdominal  cavity  was  opened,  and  the  contents  appeared  nearly 
normal.  The  anus  was  imperforate,  and  the  rectum  enormously 
distended  with  meconium.  There  was  a  single  stomach,  into  which 
two  oesophagi  entered  in  the  median  line  through  practically  a 
common  opening.  The  liver  was  large,  and  apparently  from  its 
irregular  shape  represented  the  fusion  of  two  organs,  there  being, 
however,  but  a  single  gall-bladder.  The  kidneys  were  normal, 
the  testicles  undescended.  On  examining  the  thorax  two  hearts 
were  found  in  a  single  pericardial  sac,  while  the  lungs  showed  two 
apparently  normal  external  lobes,  while  the  internal  lobes  were 
more  or  less  fused. 

The  mother  of  the  child  was  of  German  extraction,  belonging 
to  one  of  the  numerous  religious  sects  which  make  up  the  farming 
population  of  Lancaster  county.  She  was  eighteen  years  of  age, 
unmarried,  and  had  been  delivered  late  in  March,  1903,  of  her  first 
child.  She  was  the  oldest  of  a  large  family,  and  nothing  abnormal 
could  be  ascertained  in  her  family  history.  The  father  was  a  light 
mulatto,  and  the  child  showed  unmistakable  evidence  of  negro 
blood.     The  mother's  convalescence  was  uneventful. 


TWO  CASES  OF  VIOLENT  BUT  TRANSITORY  MYOKYMIA 

AND  MYOTONIA  APPARENTLY  DUE  TO 

EXCESSIVE  HOT  WEATHER. 

By  David  L.  Edsall,  M.D., 

OF   PHILADELPHIA. 

Localized  acute  muscle  cramps,  especially  in  the  calves,  are 
not  uncommon  and  are  sometimes  very  severe;  but,  excluding 
tetanus  and  other  conditions  due  to  poisons  or  to  distinct  lesions 
of  the  nervous  system,  widespread  cramps  are  rare,  and,  as  acute 
conditions,  they  are  seen  chiefly  in  connection  with  profuse  diar- 
rhoea (cholera  and  cholera  nostras)  or  tetany;  and  even  in  these 
conditions  the  spasm  does  not  usually  involve  the  trunk  muscles. 
Furthermore,  true  tetany  is  seldom  and  cholera  almost  never  met 
with  in  this  country. 

In  the  cases  that  I  am  about  to  describe  there  was  exceedingly 
violent  tonic  spasm,  involving  all  the  extremities  as  well  as  the 
abdominal  muscles;  the  characteristics  of  tetany  were  not  present; 
there  was  no  noteworthy  digestive  disturbance;  and  the  tonic 
spasms  occurred  as  interruptions  of  a  most  remarkable  grade  of 
myokymia.    The  whole  disturbance  subsided  with  extreme  rapidity, 
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and  in  both  cases  was  apparently  due  to  exposure  to  excessive  heat. 
The  myokymia  was  an  even  more  peculiar  and  striking  feature  of 
the  cases  than  the  tonic  spasm.  Very  high  grades  of  fibrillary 
contraction  are,  at  best,  rare,  when  unassociated  with  demonstrable 
organic  disease;  and  I  cannot  determine  that  myokymia  of  such 
brief  duration  as  that  in  my  cases,  but,  at  the  same  time,  of  a  com- 
parable degree  of  severity,  has  heretofore  been  described. 

In  their  chief  symptoms  my  cases  resembled,  on  the  one  hand, 
the  frequently  quoted  cases  of  Talma,  which  he  thought  presented 
conditions  so  far  resembling  those  in  Thomsen's  disease  as  to 
deserve  the  name  of  myotonia  acquisita;  and,  on  the  other  hand, 
the  cases  of  Kny  and  Schultze,  in  which  there  was  a  remarkable 
grade  of  myokymia  without  noteworthy  tonic  spasm.  As  Schultze 
remarks,  the  chief  feature  in  his  case  was  the  severe  fibrillary  con- 
tractions; while  in  Talma's  the  chief  feature  was  tonic  intention 
spasm;  in  my  cases,  however,  both  these  features  were  present 
and  were  very  severe;  and  the  most  remarkable  fact  concerning 
them  was  their  brief  duration. 

Besides  the  brevity  of  the  attacks,  their  relation  to  heat  is  of 
interest.  In  the  cases  of  Kny  and  Schultze,  and  in  two  of  Talma's, 
the  conditions  present  were  referred  to  exposure  to  wet  and  cold; 
and  others  have  made  similar  observations.  The  frequency  of 
muscular  cramps  in  swimmers,  too,  is  a  matter  of  tradition.  I  think 
that  slight  degrees  of  localized  cramp  to  which  the  subjects  pay 
but  little  attention,  and  which  occur  particularly  in  the  calves,  are 
not  uncommon  during  excessively  hot  weather,  even  when  digestive 
disturbance  is  absent;  but  I  do  not  know  that  exposure  to  excessive 
heat  is  recognized  as  a  cause  of  myospasm.  The  literature  on 
sunstroke  and  heat  exhaustion,  at  any  rate,  contains,  so  far  as  I  can 
determine,  no  reference  to  such  a  complication  or  sequel. 

In  this  relation  it  is  interesting  that  one  of  my  patients  was  so 
subject  to  cramps  when  bathing  that  he  had  been  unable  to  learn 
to  swim;  and,  on  the  other  hand,  that  before  the  severe  attack 
during  which  I  saw  him  he  had  repeatedly  had  mild  attacks  of 
cramps  in  the  extremities  when  overheated,  and  when  no  digestive 
disturbance  was  present.  Evidently  there  was  in  this  case,  as 
shown  by  the  history  of  the  patient's  childhood,  a  persistent  ten- 
dency to  myospasm;  and,  with  this  predisposition,  extremes  of 
either  heat  or  cold  tended  to  cause  more  or  less  severe  myospasm, 
his  attack  while  under  my  observation  having  been  a  great  exag- 
geration of  the  more  common  conditions. 

Although  this  man  was  admitted  after  the  other,  I  shall  describe 
his  case  first,  for  I  did  not  see  the  other  patient  during  his  most 
acute  symptoms. 

Case  I. — J.  H.  P.,  aged  thirty-one  years,  a  locomotive  fireman, 
was  admitted  to  the  Episcopal  Hospital  July  3,  1903.  His  family 
history  was  entirely  without  bearing  upon  his  condition;   of   his 
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immediate  family,  he  had  lost  one  brother,  of  an  unknown  cause. 
He  had  had  measles  and  scarlet  fever  during  early  childhood,  and 
pneumonia  at  the  age  of  nine  years,  and  was  said  to  have  had 
walking  typhoid  fever  later.  He  had  malaria  three  years  ago,  having 
had  this  disease  also  when  a  child.  He  is  subject  to  brief  attacks 
of  diarrhoea,  which  he  thinks  are  largely  due  to  drinking  ice-water. 
During  the  last  year,  when  overheated,  he  repeatedly  had  in  his 
hands  and  feet  cramps  somewhat  resembling  those  in  the  present 
attack,  though  very  slight  in  degree.  He  has  also  never  been  able 
to  swim  on  account  of  his  tendency  to  these  cramps.  He  states 
that  upon  emotional  or  other  excitement  he  has  always  had  a  good 
deal  of  twitching  in  his  hands,  and  that  when  at  school,  if  told 
to  write  upon  the  blackboard,  excitement  sometimes  increased  this 
twitching  to  such  an  extent  that  he  was  unable  to  hold  the  crayon 
and  would  repeatedly  drop  it.  He  has  also  often  noticed  slight 
twitching  in  the  calf  muscles. 

The  present  attack  began  on  July  2,  1903,  at  about  three  o'clock 
in  the  afternoon,  while  the  patient  was  at  work  on  his  engine. 
The  weather  was  very  hot;  he  became  greatly  overheated,  and 
was  suddenly  seized  with  painful  cramps,  beginning  in  the  fingers, 
and  almost  immediately  afterward  appearing  in  the  calves  of  the 
legs,  the  thighs,  the  forearms,  and  the  abdomen.  These  cramps 
gradually  grew  worse  until  the  time  of  his  admission  to  the  hos- 
pital. For  some  hours  before  admission  they  had  been  very  fre- 
quent and  exceedingly  painful,  although  the  individual  spasms 
were  of  brief  duration.  He  had  had  no  disturbance  of  digestion 
at  the  beginning  of  the  attack  or  until  about  fifteen  hours  there- 
after. He  then  became  somewhat  nauseated  and  vomited  once. 
His  bowels  had  been  normal.  He  had  eaten  a  small  piece  of  salt 
mackerel  on  the  morning  of  July  2d;  but,  except  for  this,  he  knew 
of  no  possible  dietetic  cause.  He  had  taken  no  other  sea-food,  no 
fruit,  and  no  milk  or  ice-cream. 

Upon  admission,  physical  examination  showed  the  patient  to 
be  a  muscular,  well-nourished  man.  His  face  was  flushed,  as  the 
result  of  his  occupation  and  of  the  slight  fever  present.  His  tongue 
was  clean,  but  rather  dry.  His  abdomen  was  neither  distended 
nor  tympanitic,  and  there  was  no  abdominal  discomfort  other 
than  that  caused  by  the  frequent  spasms  in  the  muscles  of  the 
abdominal  wall.  The  lungs  were  clear  throughout,  and  the  heart 
was  negative.  The  arteries  were  not  at  all  sclerosed,  so  far  as 
could  be  determined.  Examination  of  the  liver,  the  spleen,  and 
other  abdominal  organs  was  likewise  entirely  negative.  There 
was  slight  enlargement  of  a  few  lymph  glands  in  the  groin  and  the 
axilla,  and  a  few  very  small  cervical  glands  could  be  felt. 

The  most  striking  feature  of  the  case — and  a  very  remarkable 
one — was  the  constant  fascicular  contraction  in  the  muscles  of 
the  feet,  legs,  thighs,  abdomen,  hands,  and  forearms.    There  were 
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also  occasional  slight  twitchiiigs  of  the  muscles  of  the  nose  and  of 
the  rest  of  the  face,  and  of  the  upper  arm.  This  movement  was 
by  far  most  pronounced  in  the  muscles  of  the  calf,  where  it  gave 
rise  to  continuous  pulsatile  or  wave-like  motions  beneath  the  skin, 
these  taking  place  with  the  utmost  rapidity.  Contractions  appeared 
synchronously  in  various  portions  of  the  calf  muscles,  and  con- 
tinued with  such  energy  and  rapidity  that  they  suggested  the 
movements  of  a  mass  of  very  lively  snakes.  Next-  to  the  calf- 
muscles,  the  muscles  of  the  forearm  and  of  the  hand  showed  the 
most  active  movements.  They  were,  however,  much  less  striking 
in  this  region,  for  while  some  portion  of  the  affected  muscles  exhib- 
ited fibrillary  contractions  almost  constantly,  the  individual  con- 
tractions were  much  more  distinctly  appreciable  as  such  than  they 
were  in  the  calves,  because  only  one  or  two  portions  of  the  muscles 
showed  contraction  at  one  time,  while  in  the  calves  there  was  a 
maze  of  motion.  The  movements  caused  frequent  twitching  of 
the  fingers,  somewhat  like  a  mild  subsultus  tendinum.  They 
produced  no  movements  in  the  feet  or  toes.  The  fibrillary  twitch- 
ings  elsewhere  were  decidedly  less  striking  and  less  constant,  and 
the  individual  contractions  were  so  far  separated  as  to  time  and  space 
as  to  be  individually  quite  distinct. 

Besides  this  myokymia,  the  patient  presented  very  slight  per- 
sistent carpopedal  spasm,  most  marked  in  the  hands,  which  were 
always  held  in  a  position  somewhat  resembling  slight  tetany;  the 
fingers  were  slightly  flexed  at  the  metacarpophalangeal  joint,  the 
thumb  being  adducted  and  in  apposition.  The  position  was 
not  that  of  perfectly  typical  tetany,  as  the  fingers  were  spread 
apart  somewhat,  the  first  finger  in  particular  being  decidedly 
abducted  and  occasionally  strongly  extended.  There  was  a  con- 
stant feeling  of  slight  stiffness  or  contracture  in  the  hands,  and, 
except  during  the  more  violent  spasms,  the  man  was  continually 
rubbing  his  hands  gently  in  the  attempt  to  reUeve  this  stiffness. 
The  anterior  and  posterior  muscles  of  the  calf,  also,  were  con- 
stantly in  mild  spasm,  the  foot  being  held  slightly  rigid  at  right 
angles  to  the  leg.  The  abdominal  muscles,  likewise,  were  prac- 
tically all  the  time  in  very  slight  contracture. 

The  mechanical  irritability  of  the  muscles  was  greatly  exag- 
gerated. Very  gentle  palpation  caused  no  spasm  and  was  not  pain- 
ful. Moderately  active  palpation  of  the  muscles ;  sudden,  moderate 
pressure,  or,  even  more  markedly,  a  slight  tap  upon  them  would 
bring  on  violent  and  exceedingly  painful  local  tonic  spasm,  during 
which  the  muscles  would  become  board-like  in  hardness.  At 
this  time  even  gentle  palpation  of  the  muscles  was  painful.  The 
spasm  would  last  for  fifteen  or  twenty  seconds,  and  sometimes 
a  little  longer,  and  would  then  gradually  relax,  there  being  a 
distinct  after-contracture,  which  took  about  half  a  minute  to 
disappear. 
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Even  a  slight  attempt  at  voluntary  use  of  the  muscles  of  the 
trunk  or  the  extremities  would  often  bring  on  violent  spasm;  and 
on  attempting  to  sit  up  in  bed  the  muscles  of  the  abdomen  became 
as  hard  and  firm  as  a  plaster  cast,  the  spasm  being  exceedingly 
painful.  Any  active  movement  of  the  hands  or  the  feet  would 
bring  on  a  spasm.  I  could  not  determine  that  there  was  any 
entirely  spontaneous  spasm.  At  times  this  seemed  to  occur,  but 
usually,  I  think  always,  it  could  be  referred  to  an  attempt  at  volun- 
tary movement.  Mechanical  irritation  of  the  muscles,  as  by  a  blow, 
sometimes  caused  general  spasm  of  the  muscles  of  the  extremities 
and  abdomen;  but  this,  I  think,  was  due  to  the  fact  that  the  pain 
of  the  local  spasm  produced  by  the  blow  made  the  patient  uncon- 
sciously throw  his  muscles  almost  immediately  into  action  else- 
where, thus  secondarily  bringing  on  the  spasm  of  these  other  parts. 
There  was  no  spasm  of  the  back  or  neck  and  no  trismus.  There 
was  no  abnormal  mechanical  irritability  of  the  nerves;  Trousseau's 
and  Chvostek's  phenomena  were  absent,  as  was  Hoffmann's 
phenomenon. 

There  was  no  tenderness  over  the  nerves.  Changes  in  skin 
sensation  were  absent,  and,  except  during  the  painful  spasm,  there 
were  no  subjective  disturbances  of  sensation  beyond  some  numb- 
ness of  the  hands.  The  knee-jerks  and  arm-jerks  were  slightly 
excited.  The  plantar  reflex  was  not  excited,  and  the  epigastric 
and  cremasteric  reflexes  were  normal.  Babinsky's  phenomenon 
was  absent. 

I  had  no  galvanic  battery  at  hand,  but  excitability  to  the  faradic 
current  was  greatly  increased.  The  weakest  current  obtainable 
threw  the  muscles  into  violent  spasm,  just  as  did  mechanical  irrita- 
tion. Tetanus  was  produced  whether  both  electrodes  were  applied 
over  the  muscles,  avoiding  the  nerves,  or  one  electrode  was  put 
over  the  muscle  and  the  other  on  the  sternum. 

The  patient's  mental  condition  was  entirely  normal,  except  that 
he  displayed  the  slight  soporosity  to  be  expected  with  his  fever. 
When  I  saw  him  his  temperature  was  101°;  upon  admission  it  had 
been  99.3°.  Two  or  three  hours  after  I  saw  him  his  temperature 
fell,  and  by  the  next  morning  it  was  normal,  rising  again  that  after- 
noon to  99.4°.  Soon  afterward  it  fell  to  normal  and  remained  so 
subsequently. 

Large  doses  of  bromide  were  given,  and  also  magnesium  sul- 
phate every  hour  until  he  was  purged.  The  painful  spasms  dis- 
appeared entirely  the  evening  of  admission,  and  the  fibrillary 
twitching  became  very  much  reduced.  On  the  following  day  the 
patient  was  entirely  free  from  painful  spasm,  and  the  muscles  had 
quite  lost  their  abnormal  irritabiUty  to  voluntary  movement  or 
direct  mechanical  stimulation.  There  was  still  fibrillary  twitching 
in  the  calves  and  forearms,  but  of  only  slight  degree.  The  urine, 
examined   meanwhile,   showed   normal   conditions,   except   for   a 
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slight  trace  of  albumin.  The  blood  examination  soon  after  admis- 
sion showed:  haemoglobin,  93  per  cent.;  red  cells,  5,640,000;  leuko- 
cytes, 12,200. 

The  man  remained  entirely  comfortable  after  this,  and  on  the 
6th  demanded  his  discharge.  At  this  time  it  was  noted  that  his 
general  condition  was  entirely  normal.  The  tendon  reflexes  were 
normal.  There  was  very  slight  fibrillary  twitching  in  the  calves 
and  forearms,  but  the  patient  stated  that  this  was  usually  present. 
The  reactions  to  the  faradic  current  were  the  same  as  were  those 
in  a  normal  man  tested  at  the  same  time,  and  there  was  no  abnor- 
mal irritability  of  the  muscles. 

Case  II. — L.  S.,  colored,  of  unknown  age  (about  fifty-five  years), 
was  admitted  on  July  1,  1903.  I  did  not  see  this  patient  during 
his  active  symptoms,  but  Dr.  Despard,  at  that  time  my  resident, 
made  careful  observations  and  afterward,  when  the  other  patient 
was  admitted,  stated  that  the  conditions  were  almost  exactly  alike 
in  the  two  cases. 

This  man  gave  a  negative  family  history  and  could  not  remember 
any  previous  disease.  He  had  never  had  muscular  cramps  or 
twitchings.  He  said  that  this  illness  had  begun  after  he  had  been 
hard  at  work  and  had  become  much  overheated.  He  was  seized 
with  violent  cramps  in  the  muscles,  first  of  the  hands  and  then  of 
the  arms  and  legs.  The  cramps  rapidly  extended  to  all  the  muscles 
of  the  body,  with  the  exception  of  those  of  the  head  and  face.  The 
attack  came  on  at  about  eleven  o'clock  in  the  morning  and  he  was 
admitted  to  the  hospital  late  that  afternoon.  Meanwhile  he  had 
felt  nauseated  and  had  finally  vomited  once,  and  this  had  entirely 
relieved  his  nausea. 

When  he  came  in  he  exhibited  a  condition  that  need  not  be 
detailed,  as  it  was  practically  the  counterpart  of  that  in  the  case 
already  described.  Painful  spasms  that  were  of  brief  duration  but 
that  occurred  frequently  affected  most  violently  the  muscles  of  the 
forearms  and  hands,  and  of  the  calves  and  feet;  but  also  involved 
the  thighs,  the  upper  arms,  and  the  trunk.  Between  the  spasms 
there  was  constant  and  violent  fibrillary  twitching  of  the  muscles 
of  the  extremities  and  of  the  trunk,  that  in  the  calf  muscles  being 
particularly  pronounced  and  of  much  the  same  grade  as  in  the 
other  case.  The  mechanical  irritabiUty  of  the  muscles  showed 
the  same  excitation  as  in  the  other  case.  The  electric  excitability, 
unfortunately,  was  not  tested  at  this  time.  Subsequently  (when 
the  patient  was  entirely  over  his  spasms,  however),  the  response 
to  faradism  was  tested  and  found  to  be  normal.  As  in  the  other 
case,  the  spasms  were  exceedingly  painful.  The  patient  showed 
no  other  abnormalities,  except  that  there  was  a  very  high  grade  of 
arteriosclerosis,  all  the  palpable  arteries  being  hard,  rough,  and  tor- 
tuous, and  the  urine  showed  the  conditions  to  be  expected  with  this 
— i.  e.,  a  trace  of  albumin  and  a  few  hyaline  and  pale  granular  casts. 
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This  man  was  purged,  and  nothing  else  was  done  for  him.  After 
having  had  a  free  bowel  movement  he  was  much  improved,  and 
by  the  following  day  was  practically  well — except  that  he  still  had 
a  slight  tendency  to  spasms  and  a  very  little  fibrillary  twitching 
in  his  muscles.  Both  the  spasm  and  the  twitching  disappeared 
within  about  twenty-four  hours  after  this.  He  was  not  tested 
during  the  attack  for  Chvostek's,  Trousseau's,  or  Hoffmann's 
phenomena.  The  day  after  his  admission,  when  I  saw  him  first, 
and  when  he  still  had  shght  cramp,  the  phenomena  mentioned 
were  all  absent.  At  that  time  the  condition  was  so  slight  that  I 
did  not  test  the  response  of  his  nerves  and  muscles  to  electricity, 
doing  this  only  later,  when  the  admission  of  the  other  patient 
and  his  violent  symptoms  had  made  this  man's  condition  of 
greater  interest.  The  response  to  faradism  was  then,  as  stated, 
normal. 

The  cause  of  the  phenomena  in  these  cases  is,  of  course,  largely 
a  matter  of  speculation.  The  short  duration  of  the  symptoms  and 
the  rapidity  with  which  they  disappeared  after  practically  no 
treatment  but  mild  purgation  suggest  a  toxic  origin.  This  state- 
ment, one  that  is  perhaps  somewhat  too  freely  used  nowadays 
when  we  are  in  the  presence  of  the  unknown,  means  in  this  case 
nothing  more  definite  than  that  probably  the  high  atmospheric 
temperature  itself,  or  some  little-marked  digestive  derangement 
produced  by  the  heat,  disturbed  the  body  chemistry  in  some 
obscure  way;  although,  on  the  other  hand,  I  do  mean  by  this  sug- 
gestion that  it  seems  improbable  to  me  that  the  heat  produced 
the  condition  directly,  through  mere  irritation.  The  general  body 
temperature  of  the  first  patient  was  but  slightly  elevated,  except 
during  a  brief  period;  while  the  second  showed  practically  no' 
fever:  and  there  are  no  observations  indicating  that  elevation  of 
the  body  temperature  without  toxaemia,  even  when  the  fever  is 
very  decided,  tends  of  itself  to  excite  spasm.  The  more  or  less 
pronounced  spasm  not  infrequently  seen  in  acute  infections  is 
almost  certainly  due  less  to  the  fever  than  to  the  toxaemia.  There 
is,  then,  no  good  reason  to  believe  that  the  slight  elevation  of  body 
temperature  exhibited  by  these  patients  had  any  direct  relation 
to  the  spasm. 

It  is  of  couse  possible  that  the  immediate  eft'ect  of  the  external 
heat  upon  the  skin  may  have  excited  the  spasm  reflexly,  but  this 
seems  to  me  an  unsatisfactory  explanation;  for  greater  heat  than 
this  when  applied  in  the  form  of  hot  baths  tends  to  relax  such 
spasm  rather  than  to  increase  it;  and  in  these  patients  hot  baths 
had  never  produced  any  tendency  to  spasm.  I  have,  however, 
already  referred  to  the  fact  that  in  the  cases  of  Kny  and  Schultze, 
and  in  two  of  Talma's  exposure  to. cold  or  to  cold  and  wet  excited 
the  spasm,  and  I  have  also  noted  the  effects  of  cold  water  in  my 
first  case.    These  observations,  and  particularly  the  common  con- 
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ditions  in  swimmers'  cramp,  suggest  that  reflex  irritation  alone 
might  possibly  have  excited  the  spasm. 

This  question  is  one  that  cannot  be  definitely  settled.  It  is 
somewhat  analogous  to  the  nature  of  tetany,  in  connection  with 
which  there  has  been  so  active  a  discussion  as  to  the  relation  of 
reflex  action  and  toxaemia  in  the  production  of  the  spasm.  In 
tetany  the  most  satisfactory  evidence  certainly  points  toward 
toxaemia;  and  I  think  that  the  same  is  true  of  most  of  the  acute 
and  subacute  cases  of  other  forms  of  myospasm. 

It  is  conceivable  that  the  heat  itself  had  nothing  directly  to  do 
with  the  myospasm,  that  both  my  patients  had  some  digestive 
disturbance  that  was  but  little  evidenced  by  symptoms,  and  that 
toxic  material  absorbed  from  the  digestive  tract  set  up  the  spasm; 
but  in  the  absence  of  anything  more  than  nausea  and  slight  vomit- 
ing, especially  as  these  symptoms  came  on  only  after  severe  spasms 
had  lasted  several  hours,  such  a  source  of  the  toxaemia,  while  pos- 
sible, seems  to  me  improbable  and  at  best  purely  suppositious. 

It  at  first  occurred  to  me  that,  as  they  probably  are  in  cholera, 
for  example,  the  spasms  in  these  cases  might  have  been  due  to  loss  of 
fluid.  If,  however,  this  cause  was  active  in  my  cases,  it  must  have 
been  the  result  of  excessive  sweating,  as  diarrhoea  and  severe 
vomiting  had  not  occurred.  Since  I  could  not  determine  that 
either  patient  had  been  sweating  excessively,  this  cause  seems 
very  improbable;  and  the  blood  count  in  the  first  case,  although 
slightly  high,  is  distinctly  against  such  a  view. 

There  is  one  other  factor  of  sufficient  interest  to  deserve  mention, 
and  this  is  the  high  degree  of  arteriosclerosis  present  in  the  second 
case.  Walton  has  laid  special  stress  upon  the  relation  of  arterio- 
sclerosis to  myospasms,  and  it  is  not  improbable  that  in  this  case 
it  was  an  important  predisposing  factor.  In  the  first  case  there 
was  apparently  habitual  predisposition;  there  was  certainly  no 
evident  arteriosclerosis. 

As  to  the  classification  of  these  cases:  Any  attempt  to  carry  this 
out  definitely  is,  I  think,  a  somewhat  fruitless  task,  except  that 
it  may  be  stated  that  they  belong  to  a  heterogeneous  group,  and 
will  not  fit  well  in  any  place  in  a  schematic  classification.  The 
patients  showed  severe  tonic  intention  spasm  and  presented  at 
least  several  features  of  the  myotonic  reaction.  Following  Talma, 
therefore,  and  dwelling  especially  upon  the  tonic  spasm,  they 
might  be  classed  as  transitory  acquired  myotonia.  On  the  other 
hand,  Kny  classes  his  cases  as  most  closely  related  to  paramyo- 
clonus multiplex  of  Friedreich;  and  Dana  agrees  that  myokymia  is 
best  placed  in  this  class.  Talma's  name  for  his  cases,  however, 
is  hardly  justified  by  any  intimate  relation  to  Thomsen's  disease, 
and  Dana's  view  is  strongly  opposed  to  that  of  Gowers  and  Walton, 
and  it  seems  to  me  that  the  latter  authors  justly  exclude  myokymia 
from  the  class  that  includes  paramyoclonus  multiplex.     That  my 
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ises  have  any  serious  connection  with  either  Thomsen's  disease 
or  paramyoclonus  multiplex  seems  to  me  to  be  almost  out  of  the 
question. 

If  one  is  to  make  a  definite  classification  merely  on  the  basis  of 
certain  striking  clinical  symptoms,  these  cases  might  equally  well 
or  better  be  brought  into  a  group  with  tetany.  In  a  number  of 
points  they  clearly  resembled  tetany;  but,  on  the  other  hand,  the 
tonic  spasms  were  almost  entirely  intention  spasms;  the  myokymia 
was  quite  as  marked  a  feature  as  the  tonic  spasm;  considering 
their  severity,  the  attacks  were  remarkably  brief  for  tetany;  and 
much  more  important  than  these  facts,  the  Chvostek,  Trousseau, 
and  Hoffmann  phenomena  were  absent.  Hence,  these  cases  cer- 
tainly cannot  well  be  classed  with  tetany. 

The  variety  of  classifications  adopted  by  various  authors  when 
dealing  with  the  myospasms  shows  that  the  manner  in  which  many 
of  these  conditions  are  grouped  is  largely  a  question  of  personal 
fancy.  This  can,  it  seems  to  me,  scarcely  fail  to  continue  to  be  the 
case  until  the  nature  and  the  manner  of  causation  of  the  various 
myospasms  become  clearer  than  they  are  at  present. 
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G.  W.,  aged  fifty-seven  years,  had  noticed  that  for  several 
months  his  urine  had  been  mixed  with  blood;  but  other  than  a 
certain  amount  of  weakness  following  these  hemorrhages  and  a 
dull  pain  in  the  left  lumbar  region,  the  patient  feels  fairly  well. 
Upon  questioning,  however,  he  complains  of  certain  vague  dys- 
peptic symptoms  and  dryness  of  the  mouth.  No  headache.  Sleep 
is  uninterrupted,  and  examination  of  the  thoracic  viscera  reveals 

1  Read  by  title  at  the  meeting  of  the  Urological  Absooiation  of  France,  I'arls,  October,  1904. 
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nothing  abnormal  other  than  a  slight  chronic  bronchitis.  Pulse 
80,  hard,  and  rather  tense.  Some  general  arteriosclerosis.  The 
urine  contained  a  considerable  amount  of  pus,  blood,  and  renal 
cells  from  the  pelvis  of  the  kidney. 

Cystoscopic  examination  of  the  bladder  showed  a  body  situated 
on  the  left  side  of  the  bladder  wall  in  the  vicinity  of  the  ureteral 
orifice,  but  its  exact  nature  could  not  be  made  out  on  account  of 
the  clouded  condition  caused  by  the  presence  of  blood. 

After  several  days  of  preparatory  treatment  of  milk  diet  and  the 
exhibition  of  urotropin  a  transversal  suprapubic  incision  was  made, 
and  the  bladder  opened,  and  by  digital  exploration  a  polypus  of 
soft  consistency  and  distinctly  pedunculated  was  found  seated  in 
the  floor  of  the  bladder  to  the  left  of  the  middle  line.  In  size  it 
might  have  been  that  of  a  large  walnut. 

The  growth  was  seized  as  near  its  base  as  possible,  and  its  pedicle 
was  excised  along  with  a  certain  amount  of  the  surrounding  vesical 
mucosa.  Sutures  were  then  inserted,  and  the  resulting  wound 
closed  without  much  loss  of  blood. 

On  account  of  the  presence  of  pus  in  the  urine  it  was  decided 
to  drain  the  bladder.  The  suprapubic  wound  was  loosely  packed 
with  iodoform  gauze,  and  a  permanent  catheter  was  inserted. 

The  after-course  of  events  was  simple.  The  catheter  was  removed 
at  the  end  of  the  sixth  day,  and  the  iodoform  gauze  packing  was 
changed  daily  until  the  eighteenth  day,  when  only  a  small  opening 
remained  through  which  very  little  urine  was  voided,  the  greater 
proportion  being  expelled  by  the  urethra.  In  four  weeks'  time  the 
suprapubic  opening  had  completely  closed,  and  the  patient  was 
discharged. 

The  patient  was  seen  three  months  after  the  operation,  complain- 
ing of  pain  in  the  left  lumbar  region,  recurrence  of  the  hsematuria, 
and  chills.  The  temperature  was  38.8°  C,  and  the  pulse  was  weak 
and  irregular  at  110.  The  suprapubic  incision  was  found  in  excel- 
lent condition,  firm  union  having  taken  place. 

The  urine  contains  a  large  amount  of  blood  and  pus.  Tongue 
dry,  and  digestive  disturbances,  which  had  somewhat  improved 
before  the  patient  left  the  hospital,  had  returned  with  greater  severity 
than  before. 

By  palpation  an  enlarged  left  kidney  could  be  easily  detected, 
and  it  was  thought  that  fluctuation  could  be  elicited. 

The  next  day  the  kidney  was  exposed  by  a  transverse  incision 
and  freely  incised,  which  gave  exit  to  about  500  c.c.  of  dark-red  and 
very  ill-smelling  pus.  Two  large  drainage  tubes  were  inserted 
and  the  wound  packed  with  iodoform  gauze. 

Within  a  day  or  two  the  temperature  had  dropped  to  normal 
and  the  pulse  to  90,  and  was  of  better  quahty.  The  patient  also 
commenced  to  recover  his  strength,  and  was  able  to  take  a  fair 
amount  of  food.     From  this  time  on  the  progress  toward  recovery 
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went  on  uninterruptedly,  and  he  was  discharged,  with  a  renal  fistula, 
five  weeks  later. 

Eighteen  months  after  the  last  operation  we  saw  the  patient  in 
excellent  health,  but  still  discharging  a  certain  amount  of  urine, 
and  some  pus  by  the  fistula  from  the  kidney.  But  on  account  of 
his  excellent  condition  and  the  absence  of  all  symptoms  pointing 
to  ursemic  poisoning,  we  have  thought  it  best  to  desist  from  doing  a 
secondary  nephrectomy,  which  can  always  be  resorted  to  should 
the  indications  point  that  way. 

In  considering  the  history  of  this  case  it  would  appear  to  us  that 
in  all  probability  there  was  a  relationship  between  the  papilloma 
and  the  suppurative  renal  process,  inasmuch  as  the  vesical  neoplasm 
probably  ol)structed  the  ureter,  causing  a  retention,  and  the  kidney 
thus  weakened  easily  became  a  prey  to  secondary  infection. 

Microscopic  examination  of  the  neoplasm  showed  the  ordinary 
picture  of  papilloma  without  any  evidence  of  malignant  transforma- 
tion. 

I  would  like  now  to  discuss  briefly  the  surgical  treatment  of 
papilloma  of  the  bladder  in  a  general  way,  and,  although  I  have 
nothing  novel  to  offer,  I  can  at  least  describe  those  methods  which 
at  my  hands  have  proven  the  most  satisfactory. 

Small  pedunculated  papilloma  in  the  female  may  occasionally 
be  successfully  removed  without  much  difficulty  through  the  dilated 
urethra;  but  this  manner  of  operating  I  believe  to  be  unsurgical, 
for  the  simple  reason  that  one  is  working  in  the  dark,  and  if  the 
urethra  is  dilated  to  the  extent  requisite  for  giving  a  large  enough 
operative  field,  permanent  incontinence  of  urine  is  the  usual  inevit- 
able result,  and  for  this  reason  I  believe  that  the  suprapubic  incision 
is  the  proper  one  to  select,  as  I  have  already  pointed  out  in  a  paper 
entitled  "  Chirurgische  Behandlung  des  erworbenen  unwillkiir- 
lichen  Harnabganges  bei  Frauen,"  and  published  in  the  Monats- 
schrift  fiir  Gehurtshiilfe  und  Gyndkologie,  Band  xix..  Heft  4. 

Other  intravesical  operative  procedures  applied  to  the  male  have 
been  described  from  time  to  time,  such  as  Chismore's  aspiration 
with  a  metallic  catheter,  etc.,  but  all  such  methods  are  defective, 
inasmuch  as  the  operation  is  performed  entirely  in  the  dark.  On 
the  other  hand,  Nitze's  cystoscopic  technique  is  certainly  a  vast 
improvement  over  the  older  manoeuvres,  and,  although  this  dis- 
tinguished confrere  has  published  thirty-one  cases  in  which  he 
obtained  excellent  results,  it  would  appear  that  this  ingenious  inven- 
tion has  not  found  many  supporters. 

The  reasons  why  Nitze's  method  has  not  been  adopted  in  general 
is  because  the  removal  of  a  large  papilloma  requires  a  number  of 
sittings,  and  when  one  is  dealing  with  a  patient  already  in  a  weakened 
condition,  the  stances  can  only  be  undertaken  at  considerable 
intervals.  For  most  surgeons  this  is  enough  to  deter  them  from 
undertaking  the  removal  of  a  papilloma  by  this  method,  and,  on 
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the  other  hand,  I  believe  that  the  majority  of  patients  would  prefer 
to  take  a  little  ether  and  have  the  neoplasm  removed  at  once  and 
for  all  than  to  be  continually  tampered  with. 

I  would  also  point  out  that  Nitze  himself  admits  that  accidents 
may  occur  during  or  after  the  execution  of  these  intravesical  opera- 
tions, such  as  severe  hemorrhage  or  cystitis,  irritation  of  the  kidney 
or  its  pelvis,  as  well  as  febrile  disturbances,  which  simply  mean  a 
septic  condition;  and,  last  of  all,  but  by  no  means  the  least  im- 
portant, prostatitis  or  epididymitis  has  been  known  to  supervene. 
On  another  occasion  Nitze  says  that  severe  hemorrhage  from  the 
growth,  severe  cystitis,  a  small  bladder,  etc.,  will  render  the  intra- 
vesical operation  impossible,  and  if  the  neoplasm  is  of  large  size, 
or  when  there  are  several  growths,  the  execution  of  the  operation 
is  extremely  difficult. 

Now,  if  such  an  expert  as  Nitze  himself  is  in  these  matters  admits 
such  difficulties  in  the  operation,  it  is  quite  natural  that  the  average 
operating  surgeon  will  select  another  technique  on  which  he  can 
rely  with  practically  perfect  security.  It  is  evident  that  many  of 
the  present  defects  in  Nitze's  method  may  b6  removed  by  the 
improvement  in  the  instruments,  so  that  the  future  of  this  pro- 
cedure may  be  increased,  but  for  the  present  it  would  appear  that 
its  application  is  extremely  limited. 

In  opposition  to  intravesical  operations  we  have  three  techniques 
by  which  the  tumor  may  be  exposed  and  removed.  The  first  and 
oldest  of  these  is  Thompson's  median  perineal  incision,  which  at 
the  present  time  has  lost  its  diagnostic  value  on  account  of  the 
general  use  of  the  cystoscope,  while  its  therapeutic  importance 
for  the  removal  of  papilloma  is  practically  nil,  but  its  applicability 
for  the  removal  of  calculi  may  be  still  reserved  for  certain  cases. 
This  procedure  may  give  satisfactory  results  to  a  few  picked  opera- 
tors, but  it  is  to  be  doubted  whether  it  will  ever  be  generally  em- 
ployed, because,  on  the  one  hand,  there  is  always  considerable 
danger  of  accidentally  wounding  the  bladder,  and,  secondly,  one 
never  can  be  sure  that  he  has  completely  removed  the  growth.  The 
demands  of  modern  surgery  that  the  field  of  operation  should  be 
freely  exposed  will  certainly  place  this  method  in  the  background, 
more  especially  so  when  one  recollects  the  great  possibility  of  hem- 
orrhage during  the  operation  and  the  very  great  difficulty  one  would 
meet  with  in  controlling  it  through  the  perineal  incision. 

Koch  collected  thirty  cases  operated  on  by  Thompson's  method, 
and  in  only  two  was  the  complet  eremoval  of  the  neoplasm  a  cer- 
tainty. In  five  no  recurrence  had  taken  place  after  the  first  year, 
while  in  seven  no  symptoms  returned  for  two  and  one-half  years; 
five  patients  died  during  the  first  few  weeks  following  the  opera- 
tion, death  being  partially  due  to  exhaustion  resulting  from  the 
severe  hemorrhage  during  the  operation,  and  partly  from  some 
intercurrent  affection.     In  more  than  six  of  the  cases  no  opinion 
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'  operation,  while  in  three  cases  a  recurrence  took  place  for  the  simple 
reason  that  the  neoplasm  was  only  partially  removed.  In  one  case 
there  were  three  recurrences  due  to  an  incomplete  removal  of  the 
growth.  It  would  seem  from  these  cases  that  an  entire  extirpation 
of  the  neoplasm  is  not  possible  to  attain  excepting  in  a  few  instances 
unless  the  tumor  grows  near  the  urethral  opening  of  the  bladder 
or  in  the  pars  prostatica,  under  which  circumstances  Konig  is  of 
the  opinion  that  the  perineal  incision  is  more  advantageous  than 
the  suprapubic  opening. 

Colpocystotomy  for  the  removal  of  papilloma  in  the  female  bladder 
has  only  a  limited  field  of  usefulness.  The  operation  is  impossible 
when  the  vagina  is  small  and  also  when  the  tumor  grows  from  the 
anterior  wall  of  the  bladder.  Then,  again,  large-sized  growths  can 
only  be  removed  by  this  route  with  difficulty,  and  then  only  by 
resorting  to  morcellation. 

Suprapubic  cystotomy  is  in  all  probability  the  method  now  gen- 
erally employed  for  the  removal  of  papillomata  or  other  vesical 
growths.  Combined  with  Trendelenburg's  position  it  fulfils  all 
the  requirements  for  the  complete  exposure  of  vesical  neoplasms, 
because  a  complete  view  of  the  entire  cavity  of  the  bladder  may  be 
obtained,  and  all  parts  are  accessible  to  operative  manipulations. 
There  is  no  doubt  in  my  mind  that  by  this  route  the  greatest  con- 
venience and  security  are  to  be  obtained,  and  as  far  as  hemorrhage 
is  concerned,  there  is  no  other  technique  which  gives  such  absolute 
security  as  this  one. 

The  defective  points  in  the  operation  are,  first,  the  danger  of 
opening  the  peritoneum,  and,  secondly,  urinary  infiltration  of  the 
pelvic  cellular  tissue ;  but  the  progress  of  surgery  has  practically  done 
away  with  the  first  danger,  so  that  should  the  peritoneum  be  opened 
it  can  be  immediately  closed,  and  no  ill  result  is  apt  to  accrue.  The 
dangers  of  infiltration  of  urine  can  be,  I  believe,  easily  avoided  by 
proper  drainage. 

It  would  also  seem  to  me,  from  a  very  large  experience,  that  the 
transverse  suprapubic  incision  is  far  more  preferable  than  the 
median  one,  and  in  corpulent  patients  it  certainly  gives  a  far  more 
extensive  field  of  operation. 

To  render  the  bladder  more  ready  of  access,  the  injection  of  air 
is,  to  my  mind,  better  than  sterile  liquid,  because,  when  the  latter 
runs  out  through  the  abdominal  wound,  it  inundates  the  entire  field 
of  operation,  and  if  the  bladder  is  infected,  the  liquid  carries  the 
agents  of  infection  with  it,  which  may  infect  the  cellular  tissue. 
Petersen's  rectal  bag  should  never  be  employed,  being  both  useless 
and  dangerous. 

The  removal  of  the  papilloma,  whether  pedunculated  or  not, 
should  include  the  removal  of  a  certain  amount  of  mucous  mem- 
brane around  the  base  of  the  growth,  followed  by  a  careful  suturing 
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of  the  remaining  defect.  Some  surgeons  are  satisfied  by  simply 
ligating  the  pedicle,  cutting  off  the  growth,  and  then  applying  the 
thermocautery  to  the  stump;  but  this  procedure  is  not  safe,  because 
one  can  never  tell  whether  the  growth  has  commenced  to  undergo 
malignant  transformation,  and  in  its  removal  it  is  more  prudent  to 
assume  the  possibility  of  malignancy. 

Regarding  the  dangers  of  purulent  infection  of  the  prevesical 
cellular  tissue,  I  believe  with  Kraske,  that  the  use  of  the  permanent 
catheter  is  not  alone  sufficient,  and  that  unless  the  bladder  is  free 
from  cystitis  it  is  all-important  to  obtain  free  drainage.  If,  how- 
ever, the  urine  is  apparently  aseptic  the  bladder  and  the  abdominal 
wound  should  be  closed  by  a  careful  suturing,  and  the  bladder 
drained  by  the  use  of  the  permanent  catheter. 

To  effect  a  perfect  drainage  of  the  wound,  the  use  of  iodoform 
gauze  loosely  packed  in  and  changed  daily  is,  to  my  mind,  the 
proper  way,  and  secondary  union  will  follow  quickly.  The  result- 
ing cicatrix  is  firm,  and  urinary  infiltration  is  avoided.  This  manner 
of  drainage  is  to  be  recommended  in  cases  of  purulent  cystitis  and, 
in  fact,  after  all  operations  where  bladder  drainage  is  required  for  a 
short  time  following  an  operation.  Combined  with  this,  the  use  of 
a  permanent  catheter  should  be  resorted  to  as  long  as  the  patient 
can  comfortably  bear  it  and  its  presence  in  the  urethra  gives  rise 
to  no  untoward  symptoms. 


SOME  UNSETTLED  AND  IMPORTANT  PROBLEMS  IN  THE 
TREATMENT  OF  ACUTE  LOBAR  PNEUMONIA.^ 

By  Beverley  Robinson,  M.D., 

OF    NEW    YORK. 

To  the  practitioner  of  medicine  there  is  no  subject  of  greater 
interest  than  the  treatment  of  pneumonia.  This  interest  proceeds 
from  the  facts:  1.  That  pneumonia  is  met  with  frequently  in  all 
climates  and  seasons,  everywhere,  in  hospitals,  and  in  private  prac- 
tice. 2.  It  is  a  very  fatal  disease,  of  rapid  course,  and  of  markedly 
infectious  type  at  times.  3.  It  has  been  the  subject  of  a  great  number 
of  books,  papers,  discussions  from  the  ablest  and  most  experienced 
physicians  in  the  past  and  at  the  present  time.  4.  While  there  is  a 
consensus  of  good  medical  judgment  as  to  the  efficient  cause  of 
pneumonia,  as  to  many  accidental  and  co-operating  causes,  as  to 
certain  indications  of  treatment,  and  as  to  usual  causes  of  death 
due  to  it,  there  still  remains  much  that  is  undetermined  in  its  treat- 
ment, and  about  which  many  "good  men  and  true"  hold  divers 
opinions. 

I  Read  before  the  American  Climatological  Association,  June  4, 1904. 
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In  my  remarks  I  wish  to  be  understood  as  limiting  the  discussion 
as  far  as  possible  to  acute  lobar  or  croupous  pneumonia,  with  a  con- 
sideration solely  of  the  usual  dangers  or  compHcations  occurring 
in  its  course. 

I  would  merely  add,  for  additional  clearness  in  the  beginning,  that 
certain  cases  of  pseudolobar  pneumonia  are  with  diflBculty  differ- 
entiated from  the  true  form,  either  by  symptoms  or  by  physical 
examination.  It  is  true  that  the  debut  of  the  pseudo  form,  the  tem- 
perature chart,  the  previous  bronchitis,  the  absence  of  herpes 
and  flushing  of  the  face,  the  bacteriological  findings  of  several 
kinds  of  micro-organisms,  and  not  merely  the  pneumococcus  of 
Fraenkel,  and  the  isolated  areas  of  consolidation  preceding,  it 
may  be,  and  probably  recognized  before  the  lobar  consolidation 
is  formed,  will  permit,  as  a  rule,  an  accurate  differentiation  to  be 
made.  And  yet  there  are  cases,  as  I  believe,  in  which  the  most  care- 
ful clinical  observer  may  remain  somewhat  undetermined  as  to 
which  form  of  disease  he  has  to  do  with  for  one  or  more  days. 
Indeed,  the  autopsy  alone  has  in  rare  instances  definitely  solved 
reasonable  doubts. 

In  this  discussion  I  do  not  propose  to  deal  with  statistics  of  my 
own  or  even  of  others  which  I  might  readily  obtain.  This  has 
been  done  already  many  times,  and  in  the  aggregate  in  a  vast 
number  of  cases.  I  regret  to  say  that  the  resultant  figures  have  not 
been  very  encouraging,  nor  have  they  shown  great  progress  in  treat- 
ment; nor  have  we  seen,  apparently,  the  virulency  or  the  mortality 
of  the  disease  decrease,  if  we  carefully  consider  the  records  of  a 
certain  period  of  years  in  the  same  or  different  places.  Besides,  it 
must  be  admitted  that  statistics  as  made  unfortunately  do  not  tell, 
never  will  tell,  perhaps,  precisely  what  should  be  a  true  and  proper 
estimate  of  prognosis  in  any  given  case  of  pneumonia.  Personality, 
circumstances,  antecedents,  temperament,  constitutional  peculiar- 
ities or  defects,  all  differ  or  are  of  untold  variation.  Again,  as  we 
all  know,  epidemics  of  pneumonia,  or  the  endemic,  sporadic  sort, 
show  more  or  less  virulence  or  intensity  of  poison,  depending  upon 
causes,  of  which  we  know  now,  as  heretofore,  very  little  in  an  accu- 
rately scientific  manner. 

Before  I  speak  of  problems  in  curative  treatment,  let  me  say  a 
few  words  in  regard  to  prevention  of  pneumonia.  I  do  not  wish  to 
dwell  on  facts  about  which  we  are  all  pretty  nearly  agreed,  namely, 
to  avoid  excesses,  overfatigue,  chill,  bad  air,  etc.,  but  upon  some 
which  later  investigations  of  others  and  personal  observations 
render  valuable. 

We  know  to-day  that  the  pneumococcus  is  found  in  the  secretions 

of  the  throat  and  mouth  of  many  healthy  people  and  for  long  periods 

of  time.    One  or  more  of  the  contributive  causal  conditions  referred 

^to  may  render  these  micro-organisms  virulent  or  infective.     Is  it 

lot  specially  indicated,  therefore,  to  make  use  of  antiseptic  gargles 


1018     ROBINSON:   TREATMENT   OF  ACUTE   LOBAR   PNEUMONIA. 

and  mouth-washes  frequently  when  we  have  reason  to  fear  the 
possible  beginning  of  pneumonia?  This  antiseptic  mouth- wash, 
at  such  times,  should  have  a  sHghtly  acid  reaction,  simply  because 
we  know  that  the  pneumococcus  does  not  thrive  in  an  acid  medium. 
Incidentally  I  should  add  that,  on  account  of  the  deleterious  action 
upon  the  teeth,  I  do  not  approve  of  a  mouth-wash  of  acid  reaction 
to  be  used  habitually  in  a  condition  of  normal  health. 

With  the  first  symptoms  of  chill,  fever,  pain  in  the  side,  cough, 
and  expectoration,  I  believe  beechwood  creosote  should  be  vaporized 
more  or  less  continually  in  the  patient's  room.  I  am  confident  there 
is  no  drug  used  in  this  way  which  has  more  preventive  value  in  the 
treatment  of  pneumonia.  Of  course,  I  cannot  prove  to  others  that 
several  times  already  by  this  means  I  have  prevented  in  private 
practice,  as  I  believe,  what  otherwise  would  have  become  pneu- 
monia. Whether  it  would  have  become  croupous  pneumonia  or 
bronchopneumonia,  I  am  not  prepared  to  say  except  in  a  hesitating 
way,  and  with,  it  may  be,  a  conviction  tending  toward  the  latter 
opinion.  I  wish  it  to  be  understood  that  I  only  give  to  creosote  a 
very  slight  or  moderate  antiseptic  power  locally;  but  I  know  it  is  an 
anti  catarrhal  agent  of  great  value  directly  and  by  elimination 
through  the  bronchial  mucous  membrane.  Further,  I  am  thor- 
oughly convinced  it  is  the  best  way  to  give  creosote  so  as  to  obtain 
its  constitutional  effects  without  disturbance  of  the  stomach,  and, 
as  a  rule,  without  injury  to  the  kidneys.  It  is  wise,  of  course,  if 
creosote  be  used  freely  in  inhalations,  to  examine  the  urine  carefully 
and  frequently  for  any  appreciable  amount  of  albumin.  If  this  be 
present  we  should  try  to  determine  its  cause — whether  it  be  the 
result  of  the  pneumonia  or  of  the  action  of  the  creosote,  and  act 
accordingly. 

Occasionally,  creosote  by  inhalation  used  too  freely  gives  head- 
ache to  the  patient  or  to  the  nurse.  In  this  case  it  should  be  inter- 
mitted for  a  few  hours,  perhaps,  and  the  room  thoroughly  ventilated. 
It  is  also  my  belief  that  creosote  thus  used  prevents  the  taking  of 
pneumonia  by  the  nurses  in  attendance  or  by  any  near  relative  very 
constantly  in  the  room. 

The  degree  of  risk  of  contagion  in  the  air  is,  of  course,  a  ques- 
tionable matter,  and  for  my  part  in  the  majority  of  instances  I  doubt 
the  reality  of  it.  In  other  exceptional  instances  and  in  certain  epi- 
demics when  the  pneumococci  are  more  abundant  or  more  virulent, 
or  both,  than  usual,  the  transport  of  the  noxa  of  the  disease  through 
the  air  no  doubt  occurs,  and  may  be  best  neutralized  primarily  by 
insisting  upon  having  the  vapors  of  creosote  in  the  room.  Of  course, 
the  sputa  should  be  rigidly  and  systematically  disinfected,  and  the 
lips  and  other  parts  of  the  face  which  have  been  soiled  with  them 
properly  cleansed.  So,  also,  must  all  soiled  garments  and  bed- 
clothes be  suitably  disinfected  upon  removal,  and  after  the  recovery 
or  death  of  the  patient  the  furniture  and  room  should  be  properly 
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^H  fumigated,  cleaned  and  ventilated,  just  as  we  should  do  in  the 
^B  case  of  any  other  possibly  virulent  contagious  and  infectious  dis- 
^^  ease.  The  sputa  should  never  be  allowed  to  become  dry,  but  should 
be  received  in  a  convenient  receptacle  containing  a  solution  of  car- 
bolic acid  or  bichloride  of  mercury.  If  the  pneumonia  becomes 
developed  I  believe  antiseptic  mouth-washes  and  creosote  inhala- 
tions should  be  continued  throughout  the  acute  stage  of  the  disease, 
and,  indeed,  until  the  local  consolidations  have  been  resorbed. 

The  necessity  of  a  large  well-ventilated  room,  with  open  fireplace 
if  possible,  of  two  well-trained,  careful,  judicious,  and  attentive 

t  nurses,  of  proper  assimilable  food  (mainly  milk),  of  a  suflBcient 
quantity  of  good  drinking  water,  and  of  due  attention  to  the  emunc- 
tories,  namely,  the  skin,  bowels,  and  kidneys,  is  all-important,  but 

fneed  scarcely  be  insisted  upon  with  my  audience. 
Now  we  come  to  some  points  of  judicious  curative  treatment  of 
pneumonia  which  are  very  important,  and  about  which  also  there 
may  be  very  different  judgments.  Among  the  poor  it  is  diflBcult, 
almost  impossible,  to  treat  pneumonia  as  it  should  be  treated,  because 
of  the  lack  of  proper  surroundings  and  nursing,  not  to  speak  of 
food,  drugs,  and  very  good  medical  care.  Under  these  circumstances 
is  it  proper  to  transport  the  patients  to  the  hospital?  In  general, 
if  the  patient  be  seen  at  the  beginning  of  the  attack,  I  believe  we 

I  should  do  so.  Later,  at  the  third,  fourth,  or  fifth  day  of  the  disease, 
to  my  mind,  it  is  often  questionable.  Once  in  the  hospital  bed  such 
a  patient  will  undoubtedly  get  better  care  than  at  home,  and  on 
this  account  has  a  better  chance  of  recovery. 

On  the  other  hand,  when  we  consider  the  fatigue,  the  exposure, 
the  unavoidable  nervous  upset  incident  to  this  change,  it  becomes 
a  nice  question  to  decide  at  times,  and  there  is  no  absolute  rule  to 
lay  down  in  advance.  The  patient  and  the  doctor  must  decide.  If 
the  patient  still  be  reasonable  and  not  too  critically  ill  he  may  go  to 
the  hospital  if  he  desires,  and  the  doctor  may  consent,  if  the  hospital 
is  not  too  far  removed,  an  ambulance  be  had,  proper  stimulants 
be  given  before  removal,  the  patient  be  thoroughly  covered  and 
the  removal  be  conducted  in  a  quiet,  expeditious,  and  thoroughly 
efficient  manner.  If  the  room  and  surroundings  be  tolerable  and 
the  care  of  the  patient  be  fair,  although  not  of  the  best,  proper 
duty  to  the  patient  must  be  decided  upon  and  carried  out,  after 
careful  and  due  consideration  of  everything  involved  in  the  indi- 
vidual instance. 

When  the  patient  reaches  the  hospital  should  he  be  treated  in 
the  general  ward?  Not  so,  if  it  can  be  otherwise  ordered.  His 
chances  of  recovery  are  not  so  good  as  in  a  private  room  or  in  a 
small  ward  where  there  are  only  two  or  three  other  patients.  The 
noise  of  the  ward  is  objectionable;  the  light  of  the  ward  is  also  objec- 
tionable. Noise  is  unavoidable  here ;  light  can  only  be  subdued  by 
cutting  off  air  in  a  measure;  inhalations  cannot  be  carried  out  as 
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well  and  as  efficiently.  I  have  tried  andjknow  of  what  I  speak. 
So  far  as  other  patients  are  concerned,  'pneumonia  'patients  should 
be  isolated;  not  because  all  patients  are  infective  or  contagious  to 
others,  with  proper  care  and  precautions,  but  a  few  possibly  or  prob- 
ably are,  and  in  time  of  a  prevailing  and  increasing  epidemic  influ- 
ence this  should  be  considered,  and  more  than  usual  protective  care 
to  others  should  be  insisted  upon.  Of  course,  I  do  not  wish  arbi- 
trarily to  ignore  the  difficulty  of  doing  this,  especially  if  there  be 
numerous  pneumonia  patients,  as  has  been  true  during  the  past 
winter  and  even  now.  Nevertheless,  the  indications  should  not  be 
lost  sight  of.  On  the  contrary,  they  should  be  insisted  upon,  and 
as  far  as  possible  carried  out. 

A  word,  now,  in  regard  to  the  results  of  treatment  in  hospitals. 
Many  times  it  is  most  unsatisfactory.  Again,  in  certain  seasons, 
we  get  a  series  of  cases  which  do  well  almost  invariably,  and 
really  with  very  little  active  treatment  of  any  kind.  In  fact,  a  wise 
expectancy  seems  to  be  most  judicious  and  to  afford  very  good,  per- 
haps the  best,  results.  Why,  indeed,  should  we  expect  good  results 
from  hospital  treatment  as  a  rule  and  when  the  cases  of  pneumonia 
are  of  a  virulent  type?  They  are  brought  into  the  hospital  usually 
at  a  time  when  the  disease  is  well  advanced  (second,  third,  fourth, 
or  fifth  day),  sometimes  almost  moribund,  and  we  begin  to  give  our 
stimulants  or  other  remedies.  Already  the  patient  has  had,  in  addi- 
tion to  an  acute  and  virulent  disease,  imperfectly  and  perhaps  very 
ignorantly  cared  for  at  home  for  forty-eight  hours  or  more,  the  risk 
of  having  gone  through  all  the  anxiety,  fatigue,  exposure,  etc.,  of 
the  transportation  to  the  hospital.  Further,  we  have  often  to  do 
with  poorly  nourished  and  broken-down  subjects  prior  to  the  attack 
— subjects,  it  may  be,  already  of  disease  of  heart  or  kidneys. 
Too  frequently  they  are  victims  of  alcoholism  or  some  drug  habit. 
Again,  they  are  of  all  ages,  and  the  very  young  and  those  of  advanced 
years  are  of  the  number.  Given  all  these  conditions,  how  may 
we  fairly  compare  results  of  treatment  thus  obtained  with  what  we 
should  obtain,  with  what  we  do  obtain  sometimes,  many  times,  it 
may  be,  in  private  practice? 

There  is  one  other  thing  to  which  I  wish  to  direct  careful  atten- 
tion in  this  connection,  and  one  far  too  often  overlooked  practically 
in  the  treatment  or  estimate  of  every  virulent  disease,  and  particu- 
larly when  the  poison  is  very  intense  in  quality  if  not  in  quantity. 
The  time  of  the  treatment  when  begun  is  most  important — essential 
and  decisive  at  times  in  regard  to  the  ultimate  outcome  of  the  dis- 
ease. By  doing  the  right  thing  at  the  right  time  life  may  be  saved; 
when  there  is  delay  in  doing  the  right  thing  life  may  be  lost.  The 
analogy  here  which  I  would  refer  to  is  the  use  of  antitoxin  in  toxic 
diphtheria.  Made  use  of  in  the  beginning  in  sufficient  doses,  the 
patient  will  probably  recover;  delayed  in  its  use,  or  given  in  too 
small  amount  and  not  repeated,  the  patient  may  die.    The  patient 
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will  surely  die,  sometimes  even  with  the  help  of  a  most  wonderful 
remedy.  So  I  believe  it  to  be  in  a  measure  with  the  treatment  of 
acute  lobar  pneumonia.  Put  your  patient  to  bed  immediately  on 
the  advent  of  serious  symptoms  of  the  disease  in  a  large,  sunny,  well- 
ventilated  room,  provide  him  immediately  with  the  best  nurses  and 
good  milk  and  water;  begin  immediately  antiseptic  inhalations,  and 
use  all  our  other  curative  means  sensibly,  judiciously,  appropriately, 
and  I  believe  many  bad  cases  may  be  saved.  But  delay  these  pri- 
mary and  efficient,  though  simple,  means  too  long  and  the  patient 
will  often  die.  He  will  die  because  the  poison  of  the  disease  has 
taken  hold  of  him  too  strongly,  in  too  large  quantity,  and  before 
proper  and  suitable  means  have  been  employed  to  check  or 
throttle  it. 

Now,  there  are  some  cases  of  pneumonia,  as  there  are  some 
cases  of  diphtheria,  enteric  fever,  scarlatina,  smallpox,  etc.,  which 
will  almost  inevitably  die  to-day,  as  always  up  to  the  present  time, 
no  matter  what  treatment  is  employed.  And  the  proof  of  it  lies  in 
the  record  of  medicine  for  one  hundred  years  or  more.  Indeed,  the 
virulency  of  some  of  these  cases  is  such  as  to  render  them  well- 
nigh  hopeless,  and  they  will  remain  so  unless  medical  science  gives 
us  curative  sera  superior  to  any  we  now  possess.  We  must  also 
bear  in  mind  here  and  ever  that  we  shall  have  occasionally  to  do 
with  what  occurs  both  in  hospital  and  private  practice,  namely,  the 
complications  of  the  primary  disease,  such  as  Bright's  disease,  peri- 
carditis, meningitis.  These  diseases  being  present,  the  case  must 
be  managed  rationally  and  in  view  of  everything  involved.  Despite 
the  best  care  and  treatment,  they  add  much  to  the  gravity  of  the 
prognosis,  and  in  some  instances  they  make  recovery  almost  impos- 
sible. 

One  of  the  most  important  problems  connected  with  the  treat- 
ment of  pneumonia  is  the  safe  and  proper  use  of  opium  or  its  alka- 
loid, morphine.  In  the  beginning,  when  the  pain  in  the  side  is  intense 
owing  to  the  complicating  pleurisy,  it  is  occasionally  indicated  to 
give  a  hypodermic  injection  of  morphine  to  allay  or  arrest  suffering. 
I  find  little  or  no  objection  to  the  use  of  the  drug  in  moderate  dose 
at  this  time,  provided  the  kidneys  have  not  been  diseased  previously. 
When  the  pain  is  only  moderate  I  prefer  local  applications  as  being 
frequently  sufficient  to  diminish  or  stop  the  pain,  and  because  they 
are  useful  doubtless  in  limiting  local  congestion  of  the  lungs.  Later 
in  the  disease  (and  up  to  the  second,  third,  or  fourth  day),  and  despite 
the  judgment  of  many  good  observers,  notably  Dr.  Samuel  Wilks, 
of  Guy's  Hospital,  who  feels  happy  only  when  five  grains  of  Dover's 
powder  are  given  every  four  hours  in  pneumonia,  I  prefer  to  abstain 
from  its  use  except  in  the  rarest  instances.  I  do  not  believe  the 
opiate  has  any  good  effect  upon  the  march  of  the  pneumonic  pro- 
cess; I  do  believe  it  is  prone  to  lock  up  secretions  which  are  already 
too  much  interfered  with  by  the  disease  itself.    Professor  William 
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T.  Gairdner  notably  has  directed  attention  in  the  grave  and  advance 
forms  of  pneumonia  to  the  great  and  immediate  danger  resulting 
from  the  use  of  an  opiate.  To  dull  the  respiratory  nervous  centre  at 
such  a  time,  when  nature  is  striving  all  she  can  to  protect  herself 
by  increased  frequency  of  breathing  against  inroads  of  a  disease 
which  prevents  proper  oxygenation  of  the  blood,  is  to  hasten  the 
death  of  the  patient  or  at  least  to  diminish  his  chances  of  recovery. 
Dr.  S.  S.  Burt  has  again  directed  attention  to  this  subject,  and  in 
my  judgment  very  wisely.  Of  course,  distinctions  should  be  made. 
If  the  patient  be  of  middle  life,  with  previous  evidences  of  inter- 
stitial nephritis  upon  which  a  marked  acute  process  is  grafted,  we 
must  do  without  an  opiate. 

In  more  than  one  instance,  I  fear,  I  have  hastened  death  through 
ignorance  in  permitting  its  use.  When  the  kidneys  are  acting  well, 
with  little  or  no  albumin,  casts,  or  blood  present,  if  delirium  or  in- 
somnia are  pronounced  and  threatening,  and  if  other  means  have 
failed  to  relieve,  a  small  or  moderate  amount  of  morphine  hypo- 
dermically  is  permissible. 

Personally,  I  have  never  believed  in  the  cold  bath,  cold  pack,  or 
even  cold  applications  locally  in  the  treatment  of  pneumonia.  Occa- 
sionally I  might  permit  cold  sponging  if  the  fever  were  very  high, 
but,  as  a  rule,  I  much  prefer  the  use  of  tepid  or  warm  water  for 
bathing  purposes,  to  which  a  moderate  proportion  of  alcohol  is 
added.  It  seems  to  me  that  efforts  to  diminish  fever  per  se  in  the 
treatment  of  pneumonia  are  scarcely  ever  a  primary  and  essential 
object,  because  I  do  not  believe,  as  a  rule,  that  the  muscular  changes 
produced  by  increased  temperature  in  its  relatively  short  duration, 
although  very  high  at  times,  can  be  very  pronounced;  and  I  believe 
the  nervous  shock  caused  by  the  toxin  is  better  allayed  with  slight 
or  moderate  heat  than  with  cold. 

For  a  somewhat  analogous  reason  I  am  opposed  to  all  large  doses 
of  quinine  to  abate  pneumonia  or  to  act  as  a  pronounced  antipy- 
retic during  the  course  of  pneumonia.  On  the  other  hand,  I  thor- 
oughly believe  in  moderate  doses  of  quinine  when  well  tolerated  by 
the  stomach,  as  a  tonic,  as  a  slight  antipyretic,  as  a  blood  disinfec- 
tant, throughout  the  course  of  pneumonia.  In  large  doses,  while 
quinine  does  diminish  temperature,  it  also  decreases  heart  power 
and  general  strength,  and,  therefore,  is  prejudicial  to  the  patient's 
well-being.  Be  it  added,  however,  that  quinine  as  an  antipyretic 
for  those  who  wish  to  follow  out  this  indication  formally  is  far  less 
dangerous  in  use  than  antifebrin,  antipyrin,  or  even  phenacetin. 

I  am  of  the  opinion  that  there  is  weighty  evidence  to  prove  that 
the  solution  of  ammonia  is  a  preparation,  used  moderately  and  con- 
tinuously in  pneumonia,  of  considerable  value.  Its  value  is  specially 
shown  not  as  a  stimulant — because  in  that  particular  I  believe 
alcohol,  as  whiskey  or  brandy,  to  be  more  desirable — but  to  keep 
the  blood  alkaline  and  fluid.    In  this  disease,  especially  in  the  grave 
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forms  and  where  there  is  extensive  pulmonary  consolidation,  it  is 
to  my  mind  a  very  important  matter.  I  have  seen  many  patients  in 
whom,  before  death  and  at  the  autopsy,  I  have  been  convinced  that 
heart  clot  avoided  would  possibly  or  probably  have  meant  a  life 
saved.  To  no  one  as  much  as  to  Benjamin  Ward  Richardson  is 
the  honor  due  of  great  insistence  upon  this  important  fact,  too 
much  ignored  to-day  in  medical  writings  and  medical  practice. 

Large  doses  of  digitalis  at  any  period  of  the  disease  are,  as  I  believe 
prejudicial  to  the  patient  and  can  never  do  good.  In  the  milder 
forms  of  the  disease  they  are  not  even  indicated  from  any  point 
of  view;  in  the  graver  forms  and  in  middle  adult  life,  particularly 
of  most  city  men,  arterial  changes  counterindicate  its  use,  not 
to  speak  of  possibly  -granular  degeneration  of  cardiac  muscular 
fibre.  Frequently  I  have  seen  the  pulse  become  rapidly  very  tense 
and  more  or  less  irregular  under  its  use,  and  the  heart  action  tumult- 
uous, irregular,  and  forced,  as  it  were,  uselessly  and  vainly.  Minute 
continuous  doses  of  digitalis,  given  before  there  are  any  symptoms  of 
heart  failure  may  prove  useful  in  warding  it  off,  and,  when  heart 
failure  shows  itself  not  discontinued  but  protected  as  to  its  action 
upon  peripheral  arteries,  with  a  moderate  amount  of  nitroglycerin, 
2^17  or  Y^Q  grain  given  every  two  or  three  hours,  I  have  found 
useful,  I  am  confident. 

We  must  bear  in  mind  always  that  digitalis  is  not  the  drug  from 
which  we  should  expect  good  effects  very  rapidly  in  the  treatment  of 
pneumonia.  Its  action,  to  be  useful,  must  have  time  as  an  element, 
and  if  given  in  small  doses  its  cumulative  effects,  by  reason  of  slow 
elimination,  do  not  become  prejudicial.  Apart  from  other  consid- 
erations, digitalis  in  anything  but  small  doses  will  often  cause 
stomachal  intolerance.  So  soon  as  there  is  evidence  of  pronounced 
cardiac  weakness,  digitalis,  or,  much  better,  good  digitalin  and 
strychnine,  should  be  given  hypodermically,  and  not  by  the  mouth. 
Medication  by  the  mouth  in  grave  conditions  in  pneumonia  is  uncer- 
tain and  unreliable,  except  for  alcohol  and  possibly  nitroglycerin, 
which  do  not  derange  the  stomach,  and  hypodermically  may  cause 
considerable  local  irritation. 

In  regard  to  strychnine,  while  I  value  it  highly  in  the  treatment 
of  pneumonia,  I  am  satisfied  we  have  to-day  often  pushed  its  use 
to  an  extreme  degree,  and  in  more  than  one  instance  in  which  a  ^^ 
or  even  i^-  grain  had  been  used  hypodermically  every  two  or  three 
hours,  I  have  cried  a  halt,  because  I  was  satisfied  insomnia  and 
delirium  were  being  aggravated  and  the  heart  action  not  in  reality 
stimulated  by  this  overdose.  I  am  inclined  to  believe  that  my  friend 
Dr.  R.  G.  Curtin  has  struck  a  warning  note  in  this  connection  which 
the  profession  will  do  well  to  consider  and  be  guided  by.  In  more 
than  one  instance  in  the  treatment  of  pneumonia,  and  where  other 
heart  stimulants  had  been  of  little  or  no  avail,  I  am  sure  I  have  been 
of  use  and  helped  save  life  with  the  use  of  the  best  available  prepa- 
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ration  of  coca.  Given  by  the  mouth  or  hypodermically,  it  has  often 
been  of  service  when  I  had  almost  given  up  hope.  The  reason,  I 
beUeve,  that  this  agent  does  not  more  frequently  respond  to  our 
wishes  is  because  the  preparation  employed  is  relatively  inert. 
Many  coca  leaves,  not  to  say  the  far  greater  majority,  are  dry  and 
of  poor  quality  when  first  gathered.  Further,  the  wrong  variety  of 
leaf  from  which  to  obtain  the  tonic  alkaloid  of  the  plant  is  usually 
employed.  Hence,  much  of  the  coca  used,  as  wine  or  extract,  con- 
tains a  large  percentage  of  cocaine,  which  I  believe  has  little  or  no 
tonic  properties,  and  does  not  contain  the  other  derivatives  most  valu- 
able in  cardiac  exhaustion  of  pneumonia.  Here  is  not  the  time  or 
place  to  speak  further  on  this  topic.  It  is  wisdom  to  give  black 
coffee  frequently  in  advanced  cases  of  pneumonia  with  evidence  of 
heart  weakness  or  cardiac  degeneration,  whenever  our  coca  is  unre- 
liable, either  by  mouth  or  rectum. 

There  can  be  little  doubt  that  saline  solution  infused  by  the  veins 
or  by  hypodermoclysis  or  by  the  rectum,  after  a  moderate  bleeding, 
has  been  useful  in  some  instances.  I  must  give  a  warning  note  as 
to  using  too  much  saline  solution  by  the  veins  or  too  rapidly.  I  have 
seen  death  thus  occasioned,  as  Tyson  has  also,  presumably  by  dila- 
tation of  the  right  heart. 

There  is  no  doubt  in  my  mind  that  oxygen  given  frequently  from 
the  time  pneumonia  shows  marked  gravity  is  extremely  beneficial 
in  many  instances;  but  to  be  of  real  value  it  must  be  given  freely 
and  with  unstinted  hand,  and  not  begun  when  death  is  near  and 
already  the  patient  almost  moribund.  As  to  a  good  preparation  of 
oxygen  causing  notable  bronchial  irritation,  as  is  sometimes  stated, 
this  I  have  rarely  seen,  if  at  all. 

There  is  a  point  to  which  I  would  refer  in  connection  with  treat- 
ment, because  from  its  appreciation  may  proceed,  I  trust,  some- 
thing of  real  value  in  prevention  of  imminent  danger.  Absence  of 
leukocytosis  in  acute  lobar  pneumonia  presages  death,  as  hitherto 
observed.  It  behooves  us,  therefore,  to  have  a  careful,  differential 
blood  count  made  as  soon  as  the  disease  is  at  all  clearly  defined ;  and 
no  matter  how  limited  locally  the  disease  may  be  for  a  while,  or  how 
little  threatening  at  first  the  symptoms,  we  cannot  be  too  solicitous 
or  too  careful  in  such  cases  in  our  care  and  treatment.  Several  times 
death  has  followed  rapidly,  in  my  experience,  and  except  for  the 
known  result  of  the  blood  count  I  should  have  been  lulled  into  a 
false  security.  Later,  also,  we  may  obtain  facts  of  great  value  from 
the  diiferential  count  of  the  leukocytes,  as  we  now  do  in  appendi- 
citis. If  in  the  beginning,  for  example,  we  discover  the  polynuclear 
neutrophiles  in  relative  excess  and  the  eosinophiles  notably  decreased 
or  absent,  may  we  conclude  that  these  are,  in  reality,  the  very  serious 
cases,  "whether  associated  with  an  increase  of  the  total  number  of 
the  leukocytes  beyond  the  normal  or  not?"  I  must  leave  a  positive 
answer  for  the  while  with  my  laboratory  friends. 
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I  am  of  the  opinion  that  except  in  the  beginning  of  a  pneu- 
monia, and  in  specially  rugged  or  full-blooded  patients,  venesection 
is  not  desirable,  as  a  rule.  To  this  there  is  one  exception.  In  the 
first  two  or  three  days  of  the  attack  of  acute  lobar  pneumonia  where 
general  oedema  of  the  relatively  healthy  lung  occurs,  I  have  known 
life  to  be  saved  more  than  once  by  a  prompt  and  sufficient  venesec- 
tion (eight  to  twelve  ounces  as  a  mean).  Later  in  the  disease,  while 
at  times  it  might  be  indicated  and  performed,  the  result  would  rarely 
prove  beneficial  for  more  than  a  very  brief  period.  I  grant  only 
two  exceptions  at  an  advanced  stage.  One  is,  where  the  right  heart 
is  distended  and  unable  to  cope  with  its  fluid  contents,  and  despite 
all  judicious  cardiac  stimulation,  the  use  of  nitroglycerin,  oxygen, 
etc. 

In  these  instances  I  have  seen  temporary  good  effects  produced 
by  a  venesection,  and  occasionally,  perhaps,  a  life  saved.  The  dis- 
tention of  right  heart  and  jugulars,  with  great  breathlessness,  pallor, 
or  almost  lividity  of  lips,  face,  extremities,  and  even  portions  of  the 
trunk,  means  beginning  thrombosis,  and  reducing  the  bulk  of  blood 
will  not  save  life  unless  we  dilute  it,  and  incidentally,  perhaps,  par- 
tially neutralize  its  contained  toxins.  Give,  therefore,  a  moderate 
saline  infusion  after  the  venesection,  with  this  hope,  and  also  insist 
upon  beginning  immediately  or  continuing  frequently  the  use  of 
ammonia  under  form  of  the  strong  solution  or  the  aromatic  spirits. 

The  other  condition  in  which  venesection  may  be  and  is  occa- 
sionally useful  is  where  the  patient  is  suffering  unquestionably  and 
mainly  from  profound  general  toxaemia.  It  is  then  an  indifferent 
matter,  relatively,  whether  the  pneumonia  be  in  its  initial  stage  or 
fully  developed.  In  the  latter  stage  of  the  disease,  as  in  the  former, 
I  should  usually  consider  it  indicated  to  make  a  moderate  infusion 
of  saline  solution  by  the  veins,  or  give  the  solution  by  hypodermo- 
clysis,  or  by  repeated  enemas  or  irrigations,  to  dilute  the  poisons 
remaining  in  the  blood.  I  insist,  however,  that  the  quantity  of  the 
venous  infusion  in  these  and  all  instances  should  be  moderate  and 
the  infusion  slowly  made;  otherwise  the  benefit  derived  from  the 
venesection  will  be  rapidly  neutralized  and  the  patient's  immediate 
condition  rendered  even  worse  than  prior  to  the  active  interference. 
In  one  case  that  comes  vividly  to  mind  I  felt  satisfied  that  the  exces- 
sive and  too  rapid  infusion  certainly  hastened  the  fatal  termination 
of  the  case.  After  the  venesection  the  patient  showed  signs  of  re- 
turning consciousness,  although  just  before  in  active  delirium,  and 
the  pulse  was  decidedly  stronger.  A  little  later,  after  the  venous 
saline  infusion,  unconsciousness  returned,  and  the  pulse  lost  strength 
perceptibly  and  rapidly  until  death  supervened. 

There  are  good  reasons  at  present  to  support  my  contention,  par- 
ticularly in  pneumonia.  In  this  disease  there  is  a  notable  retention 
of  chlorides;  hence  we  should  not  add  much  to  these,  especially 
where  there  is  doubt  as  to  the  condition  of  the  kidneys.    If  there  be 
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marked  epithelial  changes  in  these  organs,  which  as  we  know  not 
infrequently  exist  in  severe  cases  of  lobar  pneumonia,  rapid  oedema 
of  the  lungs  may  be  effected,  which  shall  prove  to  be  the  immediate 
cause  of  death,  or  of  an  oedema  of  the  meninges  or  other  serous 
membrane,  which  may  cause  a  rapidly  fatal  termination  of  the  case. 

The  quantity  of  water  may  do  harm.  Whenever  saline  infusion 
is  followed  by  marked  diuresis  we  are  apt  to  obtain  good  effects;  but 
in  other  instances  we  find  the  contrary  prevails  and  certain  accidents 
occur.  Some  of  these,  due  to  a  further  retention  of  chlorides,  I  have 
already  referred  to.  Biit  we  may  have  others,  occasioned  especially 
by  the  amount  of  the  fluid  itself,  which  are  dilatation  of  the  right 
heart,  followed  by  cardiac  failure;  vascular  distention  in  the  lungs 
and,  as  a  result,  great  dyspnoea,  accompanied  or  not  by  pulmonary 
oedema,  and  ursemic  symptoms  of  imminently  grave  import,  the 
explanation  of  which  is  probably  multiple.  Suffice  it  to  add  that 
saline  infusions,  moderate  in  quantity  and  slowly  made,  are  cardinal 
indications  in  my  judgment,  at  present,  whenever  this  treatment  is 
seemingly  called  for  in  the  treatment  of  lobar  pneumonia. 

It  may  be  that  in  certain  instances  it  would  be  well  even  to  sub- 
stitute the  sulphate  infusion  for  the  chloride,  in  view  of  the  injurious 
known  results  of  the  latter  at  times,  and  although  the  quantity  in- 
fused is  moderate.    This  problem  is  still  sub  judice. 

No  doubt  in  the  beginning  of  the  attack  of  acute  lobar  pneumonia 
it  is  useful  to  prescribe  a  few  grains  of  calomel  to  free  the  intestinal 
tract,  thus  lessening  local  congestion  of  the  lungs  and  eliminating 
a  certain  amount  of  toxins.  Aside  from  this  it  is  claimed  that  a  dose 
of  calomel,  if  sufficiently  large  and  employed  properly,  may  act  as 
a  local  disinfectant  of  mouth  and  throat  (Musser),  and  later,  in 
like  manner,  in  stomach  and  bowels.  At  an  advanced  stage  of  the 
disease  we  all  know  what  extreme  gravity  is  connected  with  great 
distention  of  the  bowels,  whether  it  acts  mechanically  by  pressure 
upon  heart  and  lungs,  and  thus  prevents  their  functions  being  exer- 
cised, or  by  reason  of  great  absorption  of  toxins  from  the  bowels, 
increasing  notably  this  source  of  peril  to  the  patient.  In  either 
event  we  have  often  a  paralytic  condition  which  aids  further  dis- 
tention and  is  only  too  evident  and  threatening.  When  this  condi- 
tion occurs  we  should  first  of  all  empty  the  bowels  by  a  proper  dose 
of  some  mercurial,  preferably  calomel  or  a  gray  powder  or  a  saline 
aperient,  and  afterward  give  a  pint  or  two  of  normal  hot  saline  solu- 
tion as  an  injection,  which  may  be  repeated  twice  or  more  times  in 
twenty-four  hours.  Not  only  is  much  decomposing  and  poisonous 
excreta  thus  carried  off,  but,  in  addition,  through  absorption,  the 
toxins  in  the  blood  are  diluted  and  rendered  more  bearable  by  the 
patient,  and  at  the  same  time  the  heart  action  is  strengthened  and 
the  renal  secretion  rendered  more  active. 

By  some  we  know  the  kidneys  are  considered  the  most  powerful 
emunctory  of  the  economy  in  acute  lobar  pneumonia,  and  whenever 
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the  urine  diminishes  notably  in  amount  and  there  is  great  decrease 
in  contained  chlorides,  the  indication  is  to  awaken  their  action  and 
proper  secretion  as  rapidly  as  possible.  Saline  irrigations  or  injec- 
tions, administration  of  salt  in  the  food,  supplies  as  far  as  may  be 
at  times  two  formal  objects  of  treatment.  When  these  fail  we  may 
give,  by  the  mouth  in  proper  form  and  dose,  some  intestinal  anti- 
septic drug  like  betanaphthol,  the  salts  of  bismuth,  creosote,  char- 
coal, or  a  mineral  acid,  and  obtain  a  good  result. 

Upon  such  medication  in  like  case,  I  confess,  I  place  but  small 
reliance,  in  view  of  the  evidences  in  all  organs  and  functions  of  the 
intense  and  very  grave  toxaemia  of  the  pneumonic  infection. 

A  final  word  in  regard  to  the  use  of  alcohol  in  pneumonia.  To 
my  mind  there  can  be  little  doubt  that  acute  lobar  pneumonia  is  one 
disease  at  least  in  which  the  use  of  alcohol  is  almost  imperative  at 
times  if  we  wish  to  tide  the  patient  over  an  imminent  crisis.  The 
frequency  and  amounts  given  at  such  times  are  governed  almost 
solely  by  the  urgency  of  the  case  and  the  apparent  benefit  derived. 
Under  other  conditions,  especially  with  those  unaccustomed  to  the 
use  of  alcohol  when  well,  the  amount  given  may  be  small  or  nil. 
With  alcoholic  subjects,  of  course,  alcohol  must  be  allowed  freely, 
even  though  the  disease  may  not  be  far  advanced  nor  very  threat- 
ening, except  from  our  previous  knowledge  of  how  much  such  cases 
are  always  grave.  As  a  matter  of  great  practical  importance,  I 
would  insist  that  the  whiskey,  brandy,  or  champagne  which  is  taken 
by  the  patient  should  be  the  best  or  purest  procurable.  I  am  sure 
many  cases  of  nausea  or  more  pronounced  stomachal  intolerance, 
particularly  in  hospital  treatment,  are  caused  by  cheap  and  bad 
spirits  given  to  the  patients.  Can  anything  be  worse  than  such 
symptoms  at  a  time  when  the  circulation  needs  all  available  extra 
stimulation  ?  And  is  it  not  deplorable  to  think  that  these  are  caused 
or  aggravated  frequently  by  meanness  or  ignorance  which  permits 
or  upholds  the  purchase  of  liquors  for  the  treatment  of  the  ill, 
of  a  very  inferior  grade,  and  which,  in  my  judgment,  are  often 
injurious  rather  than  beneficial. 

In  the  treatment  of  no  disease  are  frequently  repeated  visits  from 
the  physician,  supported  from  the  beginning  with  good  nursing, 
more  important  than  in  that  of  pneumonia.  In  no  disease,  there- 
fore, is  free  and  unstinted  expenditure  of  money  more  serviceable. 
Attention  to  these  requirements  will  be  the  means  of  saving  many 
lives  which  otherwise  would  be  surely  lost. 

In  conclusion,  I  wish  again  to  emphasize  what  I  regard  as  essen- 
tial propositions.    These  are: 

1.  To  begin  judicious,  rational  treatment  immediately  and  to 
continue  it  during  the  attack. 

2.  The  most  useful  single  agent  in  treatment,  as  preventive  and 
curative,  is  creosote,  used  preferably  as  inhalations,  properly  given 
and  continued  for  a  sufficient  length  of  time. 
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3.  Strict  avoidance  of  extremes  of  treatment  in  any  direction, 
whether  it  be  toward  the  use  of  so-called  specifics  or  the  employ- 
ment of  certain  drugs,  notably  digitalis  and  strychnine. 

4.  It  should  be  graven  on  our  minds  that  pneumonia  may  be 
throttled  or  minimized  most  surely  in  the  beginning.  Later,  when 
the  disease  is  fully  developed,  our  role  is  inferior,  but  should  consist 
mainly  in  doing  least  harm. 

5.  Harm  proceeds  almost  invariably  from  ignorance  or  undue 
enthusiasm. 


CEREBRAL  SKIAGRAPHY.' 
By  G.  E.  Pfahler,  M.D., 

OF   PHILADELPHIA, 
FORHBRL.T  ASSISTANT    CHIEF    RESIDENT   PHYSICIAN  IN  THE    PHILADELPHIA  HOSPITAL;    ASSIST- 
ANT    PHYSICIAN     AND     SKIAGRAPHER     TO     THE     MEDICO-CHIBURGICAL     HOSPITAL; 
LECTURER   UPON   MEDICAL    TERMINOLOGY   AND   SYMPTOMATOLOGY   AND 
DEMONSTRATOR    OF  PHYSICAL    DIAGNOSIS    IN  THE    MEDICO- 
CHIRURGICAL  HOSPITAL. 

The  Secretary  has  invited  me  to  read  a  paper  upon  the  above 
subject,  and  for  this  purpose  I  have  selected  30  skiagraphs  from  a 
series  of  about  100  brain  examinations,  and  have  had  lantern  slides 
made  for  demonstration.  The  lantern  slides,  like  the  prints,  do 
not  show  the  detail  that  is  found  in  the  negative. 

Some  of  the  examinations  have  been  made  upon  the  cadaver  and 
some  upon  the  living  subject. 

I  have  omitted  the  clinical  symptoms  and  observations.  I  have 
done  this  partly  for  the  sake  of  brevity  and  partly  because  the  his- 
tories have  been  or  will  be  published  elsewhere  by  the  physicians 
in  attendance. 

My  first  case  was  a  woman,  aged  thirty-two  years,  in  the  Phila- 
delphia Hospital,  in  which  Dr.  Charles  K.  Mills  had  located  a  brain 
tumor  by  clinical  symptoms  and  observations.^  Through  the  kind- 
ness of  Dr.  Mills  I  was  permitted  to  make  an  x-ray  examination, 
with  the  idea  of  testing  its  value  as  a  means  of  diagnosis. 

The  site  of  the  tumor  was  located  clinically  in  the  left  parietal 
region,  possibly  invading  the  motor  region,  and  extending  to  or 
compressing  the  posterior  limb  of  the  internal  capsule  and  the  optic 
radiations  where  they  approach  one  another  in  the  region  of  the 
basal  ganglia. 

The  left  side  of  the  head  was  therefore  placed  upon  the  plate, 
and  the  anode  of  the  tube  was  placed  directly  opposite  to  the  point 

1  Read  before  the  annual  meeting  of  the  American  RoentgenjRay  Society,  at  St.  Louis, 
September  8-13, 1904. 
«  Pliiladelphia  Medical  Journal,  February  8, 1902. 
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at  which  Dr.  Mills  had  located  the  tumor.  An  exposure  of  four 
minutes  was  made  with  a  current  of  about  six  amperes  and  a  tube, 
the  vacuum  of  which  corresponded  to  about  two  and  one-half  inches 
of  air  gap. 

A  negative  was  obtained  which  showed  good  detail  of  all  the 
structures,  namely,  the  scalp,  the  outer  table  of  the  skull,  the  diploe, 
and  the  inner  table,  the  frontal,  ethmoidal,  sphenoidal,  and  mas- 
toidal cells,  the  coronal  suture,  the  groove  of  the  posterior  meningeal 
artery,  the  outline  of  the  base  of  the  skull,  and  shadows  correspond- 
ing to  the  depressions  for  the  frontal  convolutions,  and  a  large 
shadow,  lying  between  the  coronal  suture  and  the  posterior  branch 
of  the  middle  meningeal  artery,  corresponding  to  the  area  in  which 
Dr.  Mills  had  located  the  tumor. 

For  comparison,  a  colored  woman  of  the  same  age  was  then 
selected,  and  a  similar  examination  of  the  brain  and  skull  made. 
This  negative  showed  the  normal  structures,  but  did  not  show  the 
shadow  of  the  tumor  seen  in  the  negative  of  the  first  case,  but  did 
show  diffuse  shadows  throughout  the  cerebral  portion.  These  can 
probably  be  accounted  for  by  the  thickness  and  density  of  the  skull, 
which  is  indicated  by  the  thickness  of  the  outer  table,  which  is  shown, 
and  by  the  absence  of  all  of  the  sutures  and  meningeal  grooves.  The 
absence  of  these  lines  is  not  due  to  a  poor  negative,  as  is  shown  by 
the  fact  that  good  definition  is  obtained  of  the  structures  at  the 
base  of  the  skull. 

I  then  confirmed  these  observations  by  repeating  the  examina- 
tion in  each  patient. 

An  operation  was  decided  upon  and  performed  by  Dr.  Hearn 
and  Dr.  Da  Costa.  They  removed  the  part  of  the  tumor  corre- 
sponding to  the  upper  portion  of  the  shadow.  The  remainder  was 
removed  at  autopsy,  and  was  found  to  be  subcortical  and  corre- 
sponded to  the  remainder  and  less  dense  part  of  the  shadow. 

At  the  suggestion  of  Dr.  Mills,  I  then  made  some  experiments 
upon  the  cadaver.  The  first  subject  was  a  man,  aged  sixty-three 
years.  I  hoped  to  show  that  a  tumor  could  be  shown  in  any  of  the 
usual  locations.  The  usual  incision  for  the  removal  of  the  scalp 
was  made,  and  the  left  half  of  the  cranial  vault  removed,  leaving  the 
right  intact.  Without  disturbing  the  brain,  and  carefully  replacing 
the  section  of  bone  and  suturing  the  scalp,  I  made  a  negative,  to 
show  the  normal  shadows  of  this  particular  skull  and  brain  (Fig.  1). 
I  then  removed  a  section  of  brain  corresponding  to  a  hardened 
cerebellar  tumor,  the  specimen  being  from  a  case  reported  by  Dr. 
J.  Hendrie  Lloyd.  I  placed  the  tumor  in  the  cavity  made  for  it  and 
replaced  the  section  of  bone  and  sutured  the  scalp,  so  as  to  preserve 
as  nearly  as  possible  the  conditions  that  would  be  found  in  the 
living  subject.  The  negative  made  showed  a  very  distinct  shadow 
of  the  tumor.  fF*i»»i 

The  tumor  was  removed  from  this  site  and  placed  in  the  frontal 
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region,  having  for  its  boundary  the  first  left  frontal  convolution,  and 
for  its  posterior  boundary  the  central  fissure.  The  brain  tissue  was 
replaced  in  the  first  site  and  a  negative  made  which  showed  the 
tumor,  but  with  less  dense  shadow  than  in  the  first  position.  This 
was  probably  due  to  a  more  penetrating  light.  This  negative 
showed  the  absence  of  brain  tissue  where  it  had  not  been  cut  to  fit 
the  tumor  exactly. 

Fig.  1. 


Normal  skull  and  brain. 


The  tumor  was  now  placed  in  the  posterior  portion  of  the  left 
hemisphere,  the  frontal  section  replaced,  a  negative  made,  and  the 
skull  and  scalp  closed  as  before.  This  negative  not  only  showed 
the  tumor,  but  also  the  outline  of  the  section  of  brain  in  the  frontal 
region  which  had  been  replaced. 

Dr.  Mills  and  Dr.  Spiller  reminded  me  that  a  hardened  tumor 
in  a  fresh  brain  might  not  be  a  fair  test.  To  harden  it  the  brain 
was  placed  in  a  10  per  cent,  formalin  solution  for  fifteen  hours. 
It  was  then  returned  to  the  skull  and  the  tumor  replaced  in  the 
motor  region.  A  good  shadow  of  the  tumor  was  obtained,  and  the 
markings  of  each  section  of  the  brain  tissue  previously  made  were 
shown  (Fig.  2). 

My  second  subject  was  a  white  woman,  aged  twenty-nine  years. 
In  this  series  I  hoped  to  show  that  a  cerebellar  tumor  could  be 
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shown,  and  also  that  the  different  varieties  of  tumors  could  be 
photographed.  I  used  all  the  free  tumors  obtainable.  The  first 
was  a  cerebellar  sarcoma  from  a  case  studied  by  Dr.  James  Hendrie 
Lloyd,  the  specimen  being  preserved  in  the  Pathological  Museum 
of  the  Philadelphia  Hospital. 

The  tumor  was  placed  as  nearly  as  possible  in  the  same  position 
as  it  had  been  found  in  Dr.  Lloyd's  case.  A  definite  shadow  of  the 
tumor  was  obtained.  I  then  used  a  perithelioma  which  had  been 
removed  from  a  case  of  Dr.  Mills.  The  tumor  was  skiagraphed  in 
the  central  part  of  the  motor  area.     The  next  was  an  endothelioma 

Fig.  2. 


Location  of  tumor  is  indicated  by  the  arrows.    See  location  of  the  cuts  into  the  brain  tissue, 
in  the  posterior  frontal  region,  there  being  no  actual  loss  of  tissue. 

loaned  by  Dr.  Spiller.  This  was  also  placed  in  the  motor  area  and 
a  shadow  obtained  of  only  slightly  greater  density  than  that  of  the 
surrounding  brain  tissue,  but  the  sections  of  the  tumor  itself  were 
shown.  In  another  experiment  a  large  spindle-celled  sarcoma  of 
the  pineal  gland  was  placed  in  the  motor  region  and  a  shadow 
obtained. 

In  all  of  these  series  the  plates  were  overexposed,  though  the'time 
had  only  been  four  minutes  in  each  case.  I  then  repeated  the 
series  upon  the  body  of  a  man,  aged  fifty-four  years,  timing  the 
plates  three  minutes,  with  the  result  that  all  were  underexposed. 
Still  feeling  that  my  results  might  be  questioned,  because  I  had  used 
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a  hardened  tumor  in  a  fresh  brain,  I  used  the  following  test  and 
repeated  it:  Half  of  a  fresh  brain  was  taken  and  placed  beside  the 
half  of  a  hardened  brain  and  the  two  photographed  with  the  hard- 
ened tumor  on  the  same  plate  and  under  the  same  light.  The  hard- 
ened brain  was  a  Httle  larger  than  the  fresh  one.  The  negative 
showed  more  detail  in  the  hardened  brain,  but  the  density  of  the 
shadow  was  little  if  any  greater  than  that  of  the  fresh  one.  The 
shadow  of  the  tumor  was  more  dense  than  either  one. 

Realizing  that  much  of  the  success  in  skiagraphy  of  the  brain 
must  of  necessity  depend  upon  accurate  technique,  I  therefore 
conducted  a  series  of  experiments  to  find  the  best  possible  tech- 
nique. In  skiagraphy  we  have  five  principal  varying  factors.  These 
are  the  distance  of  the  anode  from  the  plate,  the  time  of  exposure, 
the  vacuum  of  the  tube,  the  amount  of  current,  and  the  thickness 
and  density  of  the  part  examined.  The  first  four  are  more  or  less 
under  our  control.  The  fifth  is  always  variable,  and,  therefore,  the 
other  four  must  be  judged  and  regulated  in  proportion  to  the  fifth. 
Fortunately,  the  variabihty  in  the  thickness  of  the  adult  skull  is 
not  very  variable,  but  must  not  be  entirely  ignored. 

In  this  series  of  experiments  I  used  at  one  and  the  same  time 
three  different  tumors,  one  a  spindle-celled  sarcoma,  one  an  epi- 
thelioma, and  one  a  perithelioma.  One  was  placed  in  the  prefrontal 
region,  one  in  the  motor  region,  and  one  between  the  two  halves  of 
the  cerebellum.  My  first  series  of  plates  was  made  to  determine 
the  best  time  of  exposure.  In  this  test  I  used  a  tube  the  vacuum  of 
which  was  equal  to  two  and  one-half  inches  of  parallel  air-spark  at  a 
distance  of  eighteen, inches,  and  as  the  subject  I  had  the  body  of  a 
woman,  aged  forty-two  years.  The  time  of  my  exposures  were  two, 
two  and  one-half,  three,  three  and  one-half,  and  four  inches,  respec- 
tively. 

My  best  results  were  obtained  with  an  exposure  of  three  and 
one-half  minutes. 

I  then  made  a  series  of  negatives  in  which  the  distances  of  the 
anode  from  the  plate  were  twelve,  fifteen,  eighteen,  and  twenty-one 
inches,  respectively.  My  best  results  were  obtained  at  a  distance 
of  eighteen  inches.  At  this  distance  the  shadows  of  the  proximal 
side  of  the  skull  will  be  more  or  less  diffused,  and  yet  sufficient 
detail  of  the  opposite  half  of  the  brain  be  obtained. 

The  degree  of  vacuum  is  our  most  variable  factor  and  the  one 
that  is  least  under  our  control,  and,  therefore,  experience  and  judg- 
ment in  varying  the  other  factors  accordingly  will  have  an  im- 
portant bearing  upon  the  results  in  each  case.  I  used  a  self-regu- 
lating tube  and  used  as  nearly  as  I  could  vacuums  corresponding 
to  two,  two-and-one-half,  three,  and  three-and-one-half  inches  of 
parellel  air-spark. 

My  best  results  were  obtained  with  a  vacuum  of  two-and-one- 
half  inches. 
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The  developer  that  I  used  was  the  following: 

A.— Metol 4  drachms. 

Hydrochinone 4        " 

Sodii  sulphite 5  ounces. 

Water 5  pints. 

B.— Sodii  carbonale 4  ounces. 

.  Water 30       " 

Use  two  parts  of  A.  and  one  of  B. 

These  experiments  were  made  about  three  years  ago,  while  I  was 
at  the  Philadelphia.  Hospital.  At  that  time  I  was  using  a  fifteen- 
inch  coil  with  a  mechanical  interrupter,  and  used  a  current  of  8  to 
10  amperes.  With  our  modern  technique  and  modern  coils  the 
time  must  be  reduced.  At  the  present  time  I  make  my  exposure 
one  and  one-half  minutes,  with  8  to  10  amperes  and  the  mechanical 
interrupter,  or  in  forty-five  seconds  with  the  electrolytic  interrupter 
and  25  amperes. 

Since  the  above  experiments  I  have  had  the  opportunity  of  mak- 
ing a  fairly  large  number  of  brain  examinations.  Most  of  them 
were  obscure  cases.    Several  of  these  are  worthy  of  mention. 

One,  a  case  of  Dr.  Charles  K.  Mills,^  in  which  the  ar-ray  examina- 
tion showed  the  normal  details  of  the  skull,  and,  in  addition,  showed 
an  abnormal  shadow  about  three  inches  in  diameter  and  irregular 
in  outline  lying  directly  in  the  motor  region.  This  was  interpreted 
as  the  shadow  of  the  tumor,  and  corresponded  to  the  clinical  diag- 
nosis. The  shadow  of  the  inner  table  of  the  skull  was  seen  to  be 
interrupted  in  the  region  of  the  tumor  and  seemed  to  be  disorganized. 
At  the  time  of  the  operation,  by  Dr.  John  B.  Deaver,  the  inner  table 
was  found  to  be  diseased  and  gave  rise  to  considerable  hemorrhage. 
The  tumor  was  removed  and  found  to  correspond  in  size  and  posi- 
tion to  the  shadow  in  the  skiagraph. 

In  another  case  of  Dr.  Mills,^  which  was  of  unusual  interest,  the 
skiagraphic  examination  showed  the  shadow  of  a  gumma  in  the 
motor  region  of  the  left  side  of  the  brain.  The  shadow  was  two  and 
one-half  inches  in  length,  one  and  one-half  inches  in  width  at  its 
widest  portion,  irregular  in  outline,  and,  from  its  density,  I  esti- 
mated it  to  be  about  one-half  inch  in  thickness.  The  gumma  when 
removed  by  Dr.  Hearn  and  Dr.  Da  Costa  corresponded  exactly  to 
the  location  and  dimensions  given  in  the  skiagraphic  examination 
(Fig.  3). 

There  are  several  other  cases  of  brain  tumor  in  which  the  diag- 
nosis has  not  been  decided  by  either  operation  or  autopsy,  and, 
therefore,  of  little  value  scientifically.  One  of  these  is  a  case  referred 
by  Dr.  C.  A.  Veasey  for  x-ray  examination.^  He  had  suspected  a 
tumor  of  the  pituitary  body,  because  of  bitemporal  hemianopsia. 

1  Philadelphia  Medical  Journal,  September  27, 1902. 

«  Ibid.,  November  29, 1902. 

s  Transactions  of  the  American  Ophthalmological  Association,  1904. 
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The  skiagraph  showed  a  sHght  shadow,  about  one-half  inch  in 
diameter,  and  located  in  the  region  of  the  pituitary  body.  This 
shadow  must,  of  course,  only  be  accepted  as  confirmatory,  and  not 
in  itself  diagnostic.  In  fact,  if  it  did  not  agree  with  the  chnical 
symptoms,  I  should  ignore  it,  for  such  a  small  tumor  located  in  the 
central  portion  of  the  brain  could  not  be  expected  to  cast  a  definite 
shadow. 

We  sometimes  learn  more  from  our  failures  than  from  our  suc- 
cesses, and,  therefore,  I  desire  to  mention  an  instance  in  which  I 
was  mistaken  recently.  The  case  will  be  reported  in  detail  later, 
and,  therefore,  I  shall  only  note  it  in  so  far  as  it  has  a  bearing  upon 

Fig.  3. 


Case  of  Dr.  Mills.    Gumma  indicated  by  the  arrows. 

the  subject  under  consideration.  The  case  was  referred  by  Dr. 
B.  F.  Hawley  and  Dr.  Judson  Daland.  A  brain  tumor  was  sus- 
pected, but  the  symptoms  were  obscure,  and  no  definite  diagnosis 
could  be  made.  The  skiagraph  showed  a  large  shadow  occupying 
in  part  the  region  of  the  cerebellum  and  in  part  the  posterior  portion' 
of  the  cerebrum.  An  operation  was  performed  by  Dr.  W.  W. 
Keen,  and  no  tumor  was  found.  Autopsy  showed  no  tumor  in  this 
region,  but  showed  a  tumor,  about  one  and  one-quarter  inches  in 
diameter,  lying  farther  anteriorly.  The  autopsy  was  performed  by 
Dr.  W.  G.  Spiller,  at  which  I  was  priviledged  to  be  present.  There 
were  several  other  very  small  tumors  found,  but  nothing  was  found 
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either  in  the  skull  nor  in  the  brain  to  account  for  the  shadow  that 
I  had  obtained.  I  was  very  much  disappointed  and  puzzled.  I 
believe,  however,  that  this  shadow  was  produced  by  the  greater 
diameter  of  the  head  at  this  point  and  by  the  contact  of  the  head  at 
this  point  which  I  find  interferes  with  the  developing.  Allowance 
must  always  be  made  for  these  shadows.  This  was  only  half  of  an 
explanation,  since  it  did  not  account  for  the  fact  that  I  did  not  find 
the  tumor  where  it  was  located.  Through  the  kindness  of  Dr. 
Spiller,  I  was  permitted  to  examine  the  brain  skiagraphically.  I 
made  several  lateral  and  vertical  views.  Beautiful  details  of  the 
lobes  and  convolutions  and  of  the]^ventricles  of  the  brain  were 

Fig.  4. 


Case  of  Drs.  Hawley  and  Daland.    Skiagraph  of  the  brain,  post-mortem.    Tumor  indicated 

by  the  arrows. 

obtained.  The  shadow  of  the  tumor  could  be  recognized,  but  the 
density  of  this  shadow  was  so  little  greater  than  the  surrounding 
brain  tissue  that  I  feel  sure  it  would  have  been  impossible  to  locate 
it  skiagraphically  while  in  the  skull.  The  skiagraphic  examination 
may  still  be  of  value  in  distinguishing  this  variety  of  tumor  from 
others  (Fig.  4).  * 

In  addition  to  the  brain  tumors  studied,  I  have  had  the  oppor- 
tunity to  examine  three  cases  of  softening  of  the  brain.  Two  of 
these  were  examined  post-mortem,  and  one  was  examined  during 
life  and  the  diagnosis  confirmed  by  autopsy. 

The  first  was  Dr.  Charles  W.  Burr's  case.^    The  case  was  one  of 

1  The  AHKRICA.N  Journal  of  the  Medical  Sciences,  Febniaiy,  1904. 
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thrombosis  of  the  midcerebral  artery,  with  cystic  degeneration,  and 
causing  aphasia  and  hemiplegia.  The  examination  was  made  post- 
mortem. The  brain  was  replaced  and  the  skull  and  scalp  closed. 
I  then  made  a  negative  of  the  affected  side  and  also  of  the  opposite 
side,  because  I  believed  that  possibly  the  normal  side  could  be  com- 
pared with  the  affected  sides.  This  case,  however,  demonstrated 
that  this  cannot  be  relied  upon,  for  the  lesion  was  shown  upon  both 
negatives,  but  with  much  more  definite  outline  on  the  affected  side. 
The  skiagraph  showed  above  the  cerebellum  and  petrous  portion 
of  the  temporal  bone  a  light  area  which  corresponded  exactly  with 


Fig.  5. 


Dr.  Burr's  case.    Area  of  softening  is  indicated  by  the  arrows. 


the  outline  of  the  area  of  degeneration.  This  skiagraph  showed, 
also  remakably  well  the  convolutions  of  the  cerebellum  (Fig.  5). 

The  second  case  was  also  one  of  Dr.  Burr's,  in  which  an  irregular 
area  of  degeneration  was  found  in  the  distribution  of  the  mid- 
cerebral  artery  and  which  had  caused  hemiplegia.  The  skiagraph 
showed  transparent  areas  which  corresponded  exactly  with  the 
area  of  degeneration  (Fig.  5). 

The  third  case  was  a  very  interesting  case  of  aphasia,  in  the  Insane 
Department  of  the  Philadelphia  Hospital,  which  was  studied  very 
carefully  by  Dr.  Charles  K.  Mills.^  Two  skiagraphs  made  at  inter- 
vals of  several  months  showed  a  light  area  about  one  inch  in  diam- 

1  The  American  Journal  of  the  Medical  Sciences,  September,  1904. 
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eter  (Fig.  6),  located  in  the  region  of  the  speech  centre.  The 
autopsy  showed  a  corresponding  area  of  softening  involving  the 
posterior  portion  of  the  third  left  frontal  convolution  and  the  island 
of  Reil. 

Some  of  the  results  obtained  in  skiagraphy  of  the  brain  have  been 
most  surprising  and  gratifying  both  to  myself  and  others.  Other 
results  have  been  most  disappointing. 

Dr.  Church,  of  Chicago,  records  a  case  of  cerebellar  tumor  in 
which  the  x-rays  were  used  by  Mr.  W.  H.  Fuchs.  Skiagraphs  of  the 
tumor  were  obtained.     At  autopsy  a  highly  vascular  gliomatous 

Fig.  6. 


Dr.  Mills'  case.    Area  of  softening  is  indicated  by  the  arrows. 

tumor  was  found,  the  tumor  being  the  seat  of  several  old  and  recent 
hemorrhages,  and  also  of  a  recent  clot  of  considerable  size.* 

Obici  and  Ballici^  demonstrated,  by  means  of  the  rc-ray  the 
presence  of  tumor  in  a  case  of  a  boy  who  died  of  brain  tumor,  the 
experiment  being  performed  post-mortem.  They  also  experimented 
with  tumors  of  different  kinds  placed  in  the  brain  of  cadavers,  and 
were,  in  some  instances,  able  to  obtain  localizing  shadows. 

Oppenheim,'  in  reviewing  the  subject  of  brain  tumors  in  his  text- 
book, says  that  his  attempts  to  use  the  ar-ray  for  diagnostic  purposes 

•  The  American  Journal  of  the  Medical  Sciences,  February,  1899. 
«  Rivista  di  Patholog,  October,  1897.    Cited  by  Church. 

3  Diseases  of  the  Nervous  System.   Translation  by  Edw.  Mayer,  M.D.,  Philadelphia  and  Lon- 
don, 1900. 
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failed,  although  he  was  able  to  determine  that  a  tumor  placed 
within  the  cranium  upon  the  brain  was  very  distinctly  noticed. 

Pancoast  and  McCarthy  conclude  that  the  value  of  the  Roentgen 
rays  in  brain  lesions  is  at  present  dubious.^ 

In  addition  to  the  tumors  and  cases  of  softening,  I  have  had  a 
case  in  which  the  skiagraph  seemed  to  show  thickening  of  the  mem- 
branes to  a  considerable  extent.  This  corresponded  to  the  clinical 
symptoms.  No  autopsy  has  been  obtained,  and,  therefore,  I  can 
draw  no  definite  conclusion. 

In  conclusion,  I  believe  that  we  should  be  able  to  show  in  the 
skiagraph  most  large  lesions,  such  as  new-growths,  softening,  hemor- 
rhage, and  abscess;  but  I  want  to  repeat  what  I  said  at  our  meeting 
a  year  ago,  when  discussing  this  subject,  "I  would  never  take  the 
responsibility  of  an  operation  upon  the  brain  purely  upon  skia- 
graphic  evidence. 

"  On  the  other  hand,  all  of  the  above  cases  should  be  examined 
by  the  a:-ray,  with  the  idea  of  confirming  or  adding  to  the  clinical 
evidence." 


ON  THE  PRESENCE  OF  ORGANIC  ACID  IN  THE  URINE 
IN  CASES  OF  RHEUMATOID  ARTHRITIS. 

By  Helen  Baldwin,  M.D., 

OF  NEW  YORK. 

(From  the  Laboratory  of  Dr.  C.  A.  Herter,  New  York.) 

While  rheumatoid  arthritis  presents  such  marked  and  distinc- 
tive pathological  features,  its  etiology  and  the  primary  seat  of  the 
affection  are  still  unknown.  Because  of  this  the  study  of  the  meta- 
bolic changes  taking  place  in  the  course  of  the  disease  becomes  of 
especial  interest,  and  any  observation  seemingly  of  small  moment 
may  prove  of  real  value  in  helping  to  determine  the  cause  of  the 
morbid  condition. 

It  is  with  this  in  view  that  the  following  observations  are  recorded, 
relating  to  the  presence  of  an  organic  acid  in  the  urine  of  patients 
suffering  from  this  disease. 

From  the  time  of  the  first  examinations  of  urinary  sediment  with 
the  microscope,  the  presence  of  certain  organic  acids  in  the  urine 
has  been  recognized.  Uric  acid,  oxalic  acid,  and  hippuric  acid,  by 
their  precipitation  under  morbid  conditions,  have  been  forced  upon 
the  attention  of  pathologists,  and  in  the  study  of  methods  for  their 

1  University  of  Pennsylvania  Medical  Bulletin,  March,  1903. 
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estimation  it  was  early  found  that  they  were  present  in  the  urine  in 
solution  even  when  not  found  in  the  sediment.  It  was  not,  how- 
ever, until  the  study  of  acid  intoxications  by  Gaethgens,^  Walter,^ 
Salkowski,'  and  later  others,  as  Stadelmann*  and  Magnus-Levy,^ 
that  methods  were  discovered  for  detecting  organic  acid  in  the 
urine  and  approximately  estimating  the  amount  present  even  when 
the  nature  of  the  acid  was  not  known. 

The  method  employed  by  Magnus-Iievy'  in  determining  the 
amount  of  /9-oxybutyric  acid  excreted  in  diabetes  is  the  one  which 
has  been  used  in  making  the  following  observations.  This  method 
is  based  upon  the  fact  which  has  become  well  established  that  acids 
are  excreted  from  the  kidneys,  not  as  free  acids,  but  only  in  com- 
bination with  bases  to  form  salts.  This  being  the  case,  if  all  the 
acids  and  bases  present  in  the  urine  are  estimated  and  represented 
in  terms  of  their  chemical  equivalents,  with  reference  to  the  same 
substance  as  sodium,  the  total  acid  present  will  be  found  to  exactly 
balance  the  sum  of  the  bases.  Gaethgens,  Hagentorn,  and  Magnus- 
Levy  found  that  when  the  known  acid  and  basic  constituents  present 
in  appreciable  quantities  in  normal  urine  were  thus  estimated,  the 
acids  and  bases  did  almost  exactly  balance  each  other.  There  was, 
however,  uniformly  present  a  slight  excess  of  acids  over  the  bases 
determined,  and  this  was  considered  to  be  balanced  by  organic 
bases  such  as  the  purin  bodies,  which  had  not  been  estimated. 
Estimations  were  made  of  potassium  oxide,  sodium  oxide,  calcium 
oxide,  magnesium  oxide,  and  ammonia,  and  of  hydrochloric  acid, 
uric  acid,  preformed  sulphuric  acid,  combined  sulphuric  acid,  mono- 
basic phosphoric  acid,  and  dibasic  phosphoric  acid.^ 

J  Zur  Frage  der  Ausscheidung  freier  Silurea  durch  den  Ham.  Med.  Centralbl.,  1872,  S.  833. 
Ueber  Ammoniakausscheidung,  Zeitschr.  f.  physiolog.  Chemie,  Bd.  iv.  S.  36. 

2  Untersuchungen  iiber  die  Wirkiing  der  Sauren  auf  den  thierischen  Organismus,  Archiv  f . 
experiment.  Pathol,  u.  Pharmakol.,  1877,  Bd.  vii.  S.  148. 

3  Ueber  die  Miiglichkeit  der  Alkalienziehung  am  lebenden  Thlere,  Virchow's  Archiv,  58, 
S.  1. 

*  Ueber  den  Einfluss  der  Alkalien,  u.  s.  w.,  Stuttgart,  1890,  S.  122  flF.  bei  Hagentorn. 

6  Die  Oxybuttersaure  und  ihre  Beziehungen  zum  Coma  diabeticum,  Archiv  f.  experiment. 
Pathol,  u.  Pharmakol.,  1899,  Bd.  xlii.  S.  149.  Untersuchungen  iiber  die  Acidosis  im  Diabetes 
mellitus  und  die  Saureintoxicatlon  im  Coma  diabeticum,  Archiv  f.  experiment.  Pathol,  u 
Pharmakol.,  1900-1901,  Bk.  xlv.  S.  388. 

8  For  a  detailed  discussion  of  this  method  reference  is  made  to  Magnus-Levy's  article, 
loc.  cit. 

^  The  following  methods  were  employed  in  estimating  the  acids  and  bases.  (See  Neubauer 
und  Vogel's  Harnanalyse.) 

Potassium  and  sodium  by  Lehmann's  method.    Separation  by  indirect  volumetric  method. 

Calcium  oxide,  by  precipitating  as  CaC204  and  weighing  as  CaO. 

MgO,  by  precipitating  as  NH4MgP04  and  weighing  as  Mg2P207. 

NH3,  by  Schliising's  method. 
iSOs  preformed  and  SO3  combined,  by  Salkowski's  gravimetric  method. 

P2O5  total,  by  Neubauer's  volumetric  method. 

P2O5  dibasic  and  monobasic,  by  Freund's  method. 

Cl,  by  Mohr's  method. 

Uric  acid,  volumetrically  by  Folin's  method.  Zeitschr.  t.  physiolog.  Chemie.,  Bd.  xzxii. 
S.  514. 
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The  following  cases  from  our  records  illustrate  the  balancing  of 
acids  and  bases  in  twenty-four-hour  specimens  of  normal  urine. ^ 
The  weights  are  given  in  the  sodium  equivalent  of  each  acid  or 
base   (Table  I.): 


Table  I. 


Case 


KsO        .       . 

Na.0       . 

CaO 

MgO 

N(Ha)     .       .       , 

Total  bases , 

SO3  preformed 
SO3  combined 
P2O5  dibasic . 
P«06  monobasic 
CI    .        .       . 
Uric  acid 

Total  acids 


2. 525 
2.001 
0. 2165 
0. 1439 
0. 6127 

5. 4991 


0. 9051 
0. 0465 
1.300 
0. 0849 
3.171 
0. 0432 


II.        III. 


5.5507 


Apparent  excess  of  acids)   f,  r^p^^f. 
balanced  by  organic  bases  J  ; 


IV. 


VI. 


VII. 


VIII. 


IX. 


1 .  547  2. 5720  1 .  0470  0. 7286  1. 2840  0. 9232  1 .  6360  2. 3740  0. 9757 

4.  249  5. 2250  2. 4040  1. 3300  2. 1090  3. 881  3. 7040^4. 0930'l.  2970 

0. 476;  0. 2289  0. 0126  0. 0768,0. 0722  0.  2154  0. 2319  0. 0952  0. 0307 

0.268  0. 1302  0.1298  0. 0664 1 0.1757  0. 0806  0.  HS.'J  0.  22370.1098 


1. 398  1. 3910J0. 313610..  2859  !0. 4561  jO.  4704  1. 5430 
9. 5471  3.  9070  2. 4877  4. 0970,5. 5706  7. 2882 


1. 0930,0. 5181 

7. 8789,2. 9313 

1.420  1.5390  0.5584  0.4709  0.7078  0.97.34  1.4500  1.2880  0.6570 

0.073  0.1347  0.0219  0.0150  0.0167  0.0356  0.056410.0663  0.0243 

0.782  1.1930  0.5864  0.4808  3.0730  0.7432  0.8680  0.738710.4212 

0. 601  0. 3023  0. 0408  0. 0548  0. 0364  0. 198710.  3715  0. 2916  0. 2106 

5.  386  6.  9720  2. 8280  1. 6180  0.  5994  4. 476  I4. 5910,5. 4130  1. 6360 

0. 117  0. 0894:0. 0221j0. 0143  0.0930  0.0584  0.091110.0870  0.0431 

8. 379  10.  2304  4. 0576  2. 5538!4. 5263  6. 4853  7. 428017. 8846|2. 9922 


0.441   0.6833 


0.1506  0.06610.4293 


0. 9147 


0. 1398 


0.0057  0.0609 


If,  now,  an  acid  is  excreted  in  the  urine  other  than  those  ordinarily 
found  its  presence  can  be  detected  in  estimating  the  acids  and  bases, 
for  in  this  case  there  will  be  an  excess  of  bases  over  the  acids  nor- 
mally present,  the  excess  being  required  to  neutralize  this  acid,  which 
is  not  normally  excreted.  This  may  be  illustrated  by  a  twenty-four- 
hour  specimen  of  urine  from  a  case  of  diabetes  mellitus.  The 
patient  had  5  per  cent,  of  sugar  in  the  urine. 

The  analysis  is  as  follows,  the  weights  as  before  being  in  equiva- 
lent weights  of  sodium : 

K2O 5.0070  grms. 

NajO     .....  6.5030 

CaO 0.2051 

MgO 0.3910 

NlHa) 1.7120 


Total  bases . 


13.8181 


SO3  preformed .    . 

.      1.5950  grms 

SO3  combined  .    . 

.      0.0666 

P2O5  dibasic     .    . 

.      2.0160 

PaOs  monobasic   . 

.      0.5054 

Uric  acid      .    .    . 

.      0.1719 

Cl 

.      6.5030 

Total  acids    . 

.    10.8579 

The  excess  of  bases  over  the  acids  estimated  in  this  case  is  2.9602 
grams,  or  21  per  cent,  of  the  total  bases;  that  is,  the  amount  of 
organic  acid  present  (in  this  case  known  to  be  chiefly  /9-oxybutyric 
acid)  is  that  which  will  combine  with  2.96  grams  of  sodium. 


1  It  is,  of  course,  necessary  to  use  the  greatest  care  in  preventing  any  decomposition  of  the 
specimens,  since  the  conversion  of  urea  into  ammonium  carbonate  will  invalidate  the  result. 
The  separate  portions  of  urine  should  be  thoroughly  shaken  with  carbolic  acid,  chloroform, 
or  thymol  before  any  bacterial  action  can  begin. 

It  is  also  evident  that  if  any  organic  acid,  as  salicylic  acid  or  the  salicylates,  were  admin- 
istered at  the  time  of  the  observations,  it  would  be  estimated  with  the  other  organic  acid 
excreted. 
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Magnus-Levy  used  this  method  chiefly  in  estimating  the  amount 
of  organic  acid  present  in  diabetic  urine.  He  mentions,  however, 
that  organic  acid  is  in  this  way  found  to  be  present  in  lesser  amounts 
in  other  conditions,  such  as  starvation,  intestinal  disturbance,  phos- 
phorus poisoning,  acute  yellow  atrophy,  and  fever.  Herter  and 
Wakeman,^  using  Magnus-Levy's  method  of  analysis,  reported  the 
finding  of  organic  acid  in  the  urine  in  cases  of  dilatation  of  the 
stomach,  with  atony,  rheumatoid  arthritis,  and  cirrhosis  of  the  liver. 

Since  in  the  cases  of  rheumatoid  arthritis  reported  by  Dr.  Herter 
there  was  found  organic  acid  in  the  urine  other  than  that  normally 
present,  it  has  seemed  well  to  continue  this  investigation.  I  have, 
therefore,  estimated  the  acids  and  bases  in  the  urine  in  all  cases  of 
this  kind  as  patients  happened  to  come  under  observation. 

The  following  records  include  reports  of  forty  specimens  of  urine 
from  twenty-one  different  patients.  In  all  cases  in  which  the  disease 
was  progressing — that  is,  in  thirty-three  of  the  specimens — there 
was  found  to  be  an  excess  of  the  bases  over  the  acids  normally 
present,  thus  indicating  the  presence  of  organic  acid.  The  remain- 
ing seven  specimens  were  from  patients  in  whom  the  symptoms  were 
stationary  or  improving,  and  in  these  the  analysis  showed  a  normal 
condition — that  is,  with  the  estimated  acids  slightly  in  excess  of  the 
bases. 

In  studying  these  records  it  should  always  be  borne  in  mind  that  an 
apparent  excess  of  bases  indicates  the  presence  of  a  corresponding 
amount  of  some  acid  not  normally  present  in  the  urine,  and  so  not 
estimated. 

Case  L — An  illustrative  case  may  be  reported  in  detail.^  The 
patient  was  a  young  woman  who  for  several  years  had  been  suffer- 
ing from  rheumatoid  arthritis.  Both  ankles,  both  knees,  both 
wrists,  and  the  small  joints  of  the  hands  were  involved,  with  swell- 
ing, tenderness,  pain,  deformity,  and  impairment  of  motion.  At 
the  time  that  the  first  analyses  were  made  the  disease  was  steadily 
progressing.    The  results  of  the  urinary  analysis  were  as  follows: 


October  26, 1899.    KjO    .... 

1.3370 

SO3  preformed      . 
SO3  combined 
PjOs  dibasic    .    . 
P2O5  monobasic  . 
Uric  acid     .    .    . 

.    .    0.9961 

NajO.    .    .    . 
CaO    ...    . 
MgO  .... 

N(H,).    .    .    . 

3.9780 
0.1345 
0.1861 
0.9663 

.    .    0.0388 
.    .    0.6725 
.    .    0.1400 
.     .    0.0868 

01 

.     .    3  8830 

Total  acids    . 
or  11.9  per  cent,  of  total  bas 

Total  bases.    6.6019 
'                                     Excess  of  bases  0.7847, 

.    .    5.8172 
es. 

1  Notes  on  Acid  Intoxications.  Proceedings  of  New  York  Pathological  Society,  1900-1901. 
C.  A.  Herter.  ThePathology  of  Acid  Intoxications.  Transactions  of  the  Association  of  Ameri- 
can Physicians,  vol.  xv. 

2  Only  a  brief  summary  of  the  condition  of  these  cases  is  given,  since  the  question  as  to 
whether  the  disease  is  progressive  or  stationary  seems  to  be  the  one  determining  whether  or 
Dot  the  abnormal  acid  is  present  in  the  urine. 
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21th.  Total  bases,  4.7823;  total  acids,  4.6475;  excess  of  bases, 
0.1348;  2.8  per  cent,  of  total  bases, 

28^^.  Total  bases,  7.9051;  total  acids,  7.2755;  excess  of  bases, 
0.6296;  7.8  per  cent,  of  total  bases. 

January  20,  1900.  Total  bases,  5.7926;  total  acids,  5.1932; 
excess  of  bases,  0.5994;  10.3  per  cent,  of  total  bases. 

At  this  time  the  stomach  contents  were  examined,  and  there  was 
found  to  be  no  hydrochloric  acid  present  after  a  test  meal,  although 
there  had  been  no  gastric  symptoms.  Lavage  was  used  about  twice 
a  week  for  the  next  ten  months.  At  first  the  stomach  contents  were 
always  fermented  and  contained  fatty  acids,  but  after  routine  wash- 
ings for  several  months  hydrochloric  acid  was  found  in  the  stomach 
after  a  test  meal. 

Urinary  Examination.  February  14,  1900.  Total  bases,  6.7765; 
total  acids,  6.1873;  excess  of  bases,  0.5892;  8.7  per  cent,  of  total 
bases. 

April  4:th.  Total  bases,  6.8089;  total  acids,  6.3930;  excess  of 
bases,  0.4159;  6.1  per  cent,  of  total  bases. 

May  lAth.  Total  bases,  7.2896;  total  acids,  6.9305;  excess  of 
bases,  0.3591;  4.9  per  cent,  of  total  bases. 

The  patient  spent  the  winter  of  1900  and  1901  in  California, 
living  in  the  open  air  and  exercising  on  horseback,  with  no  other 
treatment.    The  next  analysis  was  after  a  year's  interval 

May  14,  1901.  Total  bases,  8.0026;  total  acids,  8.1500;  excess 
of  acids,  0.1474.  At  this  time  the  symptoms  were  all  in  abeyance. 
There  remained  some  deformity  of  the  joints  and  some  weakness 
in  the  muscles,  but  the  disease  was  for  the  time  arrested  in  its 
course. 

Case  II. — Another  case  in  which  the  amount  of  the  abnormal 
acid  was  diminished  in  the  urine,  with  an  improvement  in  the  other 
symptoms,  is  the  following: 

The  patient  was  a  working  girl  who  had  for  several  years  been 
suffering  from  increasingly  severe  symptoms  in  the  joints  of  the 
wrists,  fingers,  knees,  and  ankles,  with  characteristic  deformities 
in  the  joints.  She  could  no  longer  work,  and  she  could  with  diflS- 
culty  walk  about. 

The  stomach  contents  were  examined  after  a  test  meal,  and  there 
was  absence  of  hydrochloric  acid. 

Urinary  Analysis,  February  19,  1900.  Total  bases,  5.0916; 
total  acids,  4.4570;  excess  of  bases,  0.6346;  12.4  per  cent,  of  total 
bases. 

The  patient  spent  the  eight  months  following  this  examination 
under  as  favorable  hygienic  surroundings  as  were  possible  for  a 
person  of  small  means. 

She  took  hydrochloric  acid  after  meals  throughout  this  time. 
She  markedly  improved  in  health,  and  became  able  to  use  her 
hands  and  feet,  with  but  Uttle  discomfort. 
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Urinalysis,  November  8,  1900.  Total  bases,  4.3337;  total  acids, 
4.1108;  excess  of  bases,  0.2229;  5.1  per  cent,  of  total  bases. 

Case  III. — Another  patient  showing  an  improvement  in  symp- 

)ms  which  was  not  as  marked  as  in  the  case  of  those  cited  above 

iras  the  following:    On  May  24,  1900,  the  patient  was  first  seen. 
5he  then  complained  of  pain  in  the  shoulders,  knees,  and  soles  of 

le  feet,  with  deformity  of  the  hands.  Two  years  before  the  patient 
iad  begun  to  have  severe  pain  in  the  hands,  extending  to  the  arms. 
5he  was  unable  to  sleep  on  account  of  the  pain,  and  often  walked 
the  floor  at  night.  Then  pain  developed  in  the  soles  of  the  feet,  in 
the  knees,  and  in  the  legs.    Not  until  a  year  later  did  the  joint  swell- 

ig  in  the  hands  begin.     There  was  steadily  increasing  disability 

rom  this  time.     On  examination  the  hands  were  found  to  be  in  a 

)sition  of  extension  and  ulnar  deflection.  Flexion  is  much  limited, 
Extension  nearly  complete.  The  lower  ends  of  the  ulnar  bones  are 
^very  conspicuous  and  bulbous.  The  carpometacarpal  joints  of  the 
hands  are  most  involved.  The  right  knee  is  swollen,  and  there  is 
apparently  extra-articular  thickening.  Extension  of  this  knee  is 
painful.  The  left  knee  is  not  swollen,  but  is  painful  on  motion. 
There  is  no  joint  deformity  in  the  foot  except  hallux  valgus. 

June  7,  1900.  The  stomach  contents,  examined  after  a  test  meal, 
showed  absence  of  hydrochloric  acid.  Total  bases  in  the  urine, 
5.5391;  total  acids,  4.4402;  excess  of  bases,  1.0989;  19.8  per  cent, 
of  total  bases. 

The  patient  improved  slowly  throughout  the  summer,  but  still 
had  a  good  deal  of  tenderness  in  the  affected  joints  when  the  next 
examination  was  made. 

December  14th.  Total  bases,  3.0073;  total  acids,  2.9989;  excess 
of  bases,  0.0084;  0.28  per  cent,  of  total  bases. 

Case  IV. — The  following  record  is  that  of  a  patient  who  was 
first  seen  in  an  interval  when  she  was  having  no  active  symptoms. 
Three  years  before  this  she  had  had  rapidly  developing  symptoms 
from  the  disease,  with  involvement  of  the  knees,  ankles,  elbows, 
wrists,  and  the  metacarpophalangeal  joints  of  both  hands.  At  the 
time  when  the  first  urinary  examination  was  made  she  had  remain- 
ing some  deformity  of  the  joints  in  the  hands,  with  limitation  of 
motion  in  the  right  wrist  and  left  ankle.  The  urine  was  at  this  time 
normal  as  regards  the  balancing  of  acids  and  bases.  Total  bases, 
5.0979;  total  acids,  5.2541;  excess  of  acid,  0.1562.  Two  years  after 
this  there  was  an  exacerbation  of  the  symptoms,  brought  on  by 
exposure  to  cold.  All  the  joints  involved  were  affected,  with  very 
severe  pain  in  the  knees  on  standing  and  rapid  atrophy  and  loss  of 
power  in  the  muscles.  Total  bases  in  twenty-four-hour  specimen, 
7.9067;  total  acids,  7.6305;  excess  of  bases,  0.2762;  3.5  per  cent,  of 
total  bases.  Five  months  later,  when  the  acute  symptoms  were 
again  subsiding,  the  urine  was  again  normal.  Total  bases,  4.7278; 
total  acids,  5.1523;  excess  of  acid,  0.4245. 
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The  following  records  are  from  fifteen  cases  in  which  the  disease 
was  progressing.  It  will  be  noted  that  in  all  of  these  there  is  an 
excess  of  bases  over  the  acids  estimated  (Table  II.): 

Table  II. 


K2O  . 

NaaO 
CaO  . 

MgO. 
N(H3) 


Total  bases 


SO3  preformed 
SO3  combined 
P2O5  dibasic    . 
PjOs  monobasic 
Uric  acid . 
CI      .       .        . 

Total  acids  . 


Excess  of  bases 
Per  cent,  of  excess  , 


Case  V. 


0-1 


02 


Case  VL 


gS 


Case  Vn. 


OS 


P.1-H 


Case  VIII. 


■§rH 


1. 1060  0. 8600  1. 0340  1. 027    0. 8367  0. 9879  0. 6258  2. 651    2. 1200  0. 7816  0. 5119 
2.2730I2.2472  2.4010  1.136    1.2730  0.8217  0.84531.013  !o.  4369  1.992    1.413 
0. 1232i0. 1290  0. 0709  0. 1227  0. 1039  0. 1035  0. 1070  0. 0605  0. 20S2  0. 0613  0. 0821 
0. 1915  0. 0753  0. 0524  0. 0350  0. 0751  0. 0764  0. 0903  0. 1496  0. 1151  0. 0814  0. 0232 


0. 4816  0. 6272  0. 3238  0. 6516  0.  2541  0. 4374  0.  2462  0.  5401 


4. 1753  3. 9387  3.  8811  2. 9723  2. 5428  2. 4269  1.9146  4. 4142 


0.5967  1.298    0.6105 


3. 4719  4. 2143  2. 6407 


0. 4061  0.  4949  0. 1644  0. 4239  0. 3238  0. 5624  0. 3434  0. 7177  0. 5333  0. 6798  0. 5501 

0. 0373  0. 0335  0. 0310  0. 0275  0. 0305  0. 0526  0. 0452  0. 0600  0. 0278  0. 0443  0. 0455 

0. 4652  0. 4017  0. 3889  0.  5459  0. 1936  0. 3286  0.  2333  0.  6385  0. 1313  0.  6125  0. 9298 

0. 0259  0. 1653  0. 0583  0. 0428  0. 1571  0. 2456  0. 1846  0. 0339  0. 1804  0. 1531  0. 0211 
0. 0630  0.  0420  0. 0389  0.  0472  0.  0303  0. 0372  0.  0281  0. 0433  0. 0389  0. 0257  '  0. 0821 

2.6180  2.123    2.5540;1.581  il.4870  0.  9817  0.8962  2.8000  3.4620  1.954  0.8847 

3. 2604  3. 2355  2. 6683  2. 2223  2. 2081  1. 7308  4. 2934 


3.6155 


0. 5598 
13.4 


0.6783  0.6456 
17.2     16.6 


0.304  jo.  3205  0.  2188  0.1838;0. 1208 
10.2     12.6     9.02  I    9.6       2.7 


3.3737 


0.0982 
2.8 


3.4694 


0. 7449 
17.6 


2.  5133 


0.1274 
4.8 


K2O  . 

NajO 
CaO  . 
MgO. 
N(H3) 


Total  bases 


SO3  preformed 
SO3  combined 
PoOs  dibasic    . 
P2O5  monobasic 
Uric  acid  . 
CI.     . 

Total  acids  . 


Excess  of  bases 
Per  cent,  of  excess  , 


Case 
IX. 


1.3550 
3. 4010 
0.1184 
0. 0885 
1.0440 


6.0069 


Case 
X. 


Case 
XI. 


1. 3385  0. 6175 
2. 3930  0.  9828 
0. 2412  0. 2241 
0. 1430  0  0746 
1.08750.5753 


5.20321 2. 4743 


Case 
XII. 


Case 
XIII. 


Case 
XIV. 


Cas« 
XV. 


Case 
XVI. 


Case 
XVIL 


0. 7256  1. 485    1. 558    0. 6947  0. 9694  0. 5495 

3.043    1.088  i2.862    4.116    0.8768  3.299 

0. 0634  0. 0354  0. 25580.  0952  0. 0768  0. 1429 


0. 1306, 0. 1144 
0. 9131  i  1.121 


4. 8757  3. 8438 


0.2125 
1.016 


5.9043 


0. 1312  0. 0343 
0. 2669  0. 8861 


5. 3040  2. 3434 


0. 1432 
1.154 

5.2886 


Case 
XVIIL 


Case 
XIX. 


1.  2690  0. 8768 
2.1780  1.8980 
0. 0965  0. 0843 
0. 1199  0. 1044 
0. 2226  0. 4651 


3. 8860  3. 4286 


0. 6033  0. 4935  0. 5315  0. 6656  0. 7519  0. 7794  0.  2662  0. 2433  0. 7039  0. 4888  0. 3082 

0. 0757  0. 0463  0.  0390  0. 0495  0. 0372  0. 0460  0. 0380  0.  0409  0. 0563;  0. 0344  0.  0321 

0.  65450.  6740  0.  2522  0. 8435  0.  6415  1. 096  0.  5834  0. 3796  0. 6834;  0. 6674  0. 8035 

0. 0123  0. 0114  0. 0074  iO.  1061  0. 1040  0. 1801  0.  0436  0. 0000  0. 3095i  0. 0453  0. 0917 

0. 0586  0. 0541  0. 0586  ;0.  0456  0. 0407  0. 0635  0. 0391  lO.  07430. 2336  0. 0090  0. 0193 

3.8780  3.1405  1.042013.038  2.129  3.407  3.256  0.7676  3.126  2.1630  1.9110 


5.2824 


0. 7245 
12.1 


4.4198 


0.7834 
15 


L  9307 14.7483 


0.5436 
22 


0.1274 
2.6 


8. 7043  5. 5720 


0. 1395  0. 3323 
3.6   5.6 


1. 0777 
20.3 


L5057 


0. 8377 
35 


5.1127 


0. 1759 
3.3 


3. 4079  3. 1658 


0.47810.2628 
12.3  t  7.6 


Case  XVI.,  which  shows  the  largest  amount  of  organic  acid,  is 
that  of  a  very  marked  case  of  arthritis  deformans  in  which  there 
was  almost  complete  ankylosis  of  all  the  joints.  The  specimen  was 
examined  a  few  weeks  before  the  patient's  death.  The  urine  was 
alkaline,  but  showed  no  evidences  of  decomposition. 

In  the  two  remaining  cases,  in  each  of  which  only  a  single  urinary 
examination  was  made,  the  disease  had  become  stationary.     So 
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while  there  was  much  disabiUty  and  rigidity  of  the  joints,  the  dis- 
ease was  not  progressive.  The  following  records  are  from  these 
patients  (Table  III.): 

Table  III. 

Case  XX.  Case  XXI. 

KjO 0.8461  0.682$ 

NajO 1.489  4.625 

CaO 0.1138  0.4042 

MgO 0.1695  0.1491 

N(H3)         .     , 0.6114  L221 

Total  bases 3.2298  7  0816 

SO3  preformed 0.5099  1.261 

SO3  combined 0.853  0.0702 

P2O5  diabasie 0.6234  0  2159 

P2O-,  monobasic 0.1266  0  7511 

CI 1.904  4.865 

Uric  acid 0.0421  0  0196 

Total  acids        .        .        .        •        .    3.2413  7.1828 

Excess  of  acid 0.0115  0.1012 

On  the  Occurrence  of  Intestinal  Putrefaction  in  Rheu- 
matoid Arthritis.  While  the  analyses  of  these  specimens  of  urine 
were  made  primarily  to  determine  the  relative  amount  of  acids  and 
bases  present,  there  are  certain  other  points  of  interest  with  reference 
to  these  cases. 

Since  the  work  of  Baumann  it  has  been  recognized  that  the 
amount  of  intestinal  putrefaction  can  be  approximately  measured 
by  the  ratio  of  the  aromatic  sulphates  to  the  simple  (preformed) . 
sulphates  excreted  in  the  urine.  Certain  aromatic  products  of 
intestinal  putrefaction,  as  indol,  skatol,  and  phenol,  become  linked 
in  the  body  with  sulphuric  acid  to  form  the  so-called  ethereal  or 
aromatic  sulphates.  Normally  these  bear  a  ratio  to  the  simple  pre- 
formed sulphates  of  from  1: 10  to  1: 15,  but  in  cases  of  intestinal 
putrefaction  the  ratio  increases  to  1 : 8  or  1 :  5,  or  even  in  exceptional 
cases,  so  that  the  amount  of  aromatic  sulphates  is  equal  to  that  of 
the  preformed  sulphates. 

In  certain  cases  of  intestinal  putrefaction,  however,  one  of  these 
aromatic  products  may  be  formed  in  excess,  while  the  total  aromatic 
sulphates  will  not  be  above  the  normal.  Thus  the  presence  of 
indican  in  the  urine,  indicating  the  formation  of  indol  by  a  putre- 
factive process,  may  be  noted  in  a  given  case  in  which  the  total 
ethereal  sulphates  are  in  normal  amount,  or  the  reverse  may  be  true, 
that  indican  may  be  entirely  absent  from  the  urine  while  the  forma- 
tion of  other  products  of  putrefaction  leads  to  an  excess  of  aromatic 
sulphates.  In  all  but  two  of  the  cases  of  rheumatoid  arthritis  noted 
above,  in  which  the  disease  was  progressing,  there  was  found  either 
an  excess  of  aromatic  sulphates  in  the  urine  or  else  the  presence  of 
indican,  and  these  two  were  mild  cases. 
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In  twenty-three  specimens  there  was  an  increase  in  the  aromatic 
sulphates  excreted,  the  ratio  varying  from  1 : 2.6  to  1 : 9.8,  the  aver- 
age being  1 : 6.2  (Table  IV.): 


Table  IV. 


Case  II. 

Case  III. 

Case  IV. 

Case  V. 

2" 

11 

!> 

1-1  p» 

ill 

-S  ■ 

?5l 

S 

i 

1-H 
CO 

,a 

>B 

«B 

>°>. 

.^^5 

>a 

> 

c5 

1 

« 

0— 

g.rt 

ofl  <o 

9a>-w 

5"" 

0 

0 

^ 

^ 

^ 

« 

^ 

t-s 

(z; 

^ 

"  • 

Volume  . 

1260 

740 

1400 

567 

1040 

1500 

980 

1080 

900 

1120 

Specific  gravity    . 

1017 

1026 

1013 

1023 

1020 

1021 

1024 

1015 

1016 

1011 

Reaction 

acid 

st'ngly 

acid 

acid 

st'ngly 

acid 

st'ngly 

sl'ghly 

acid 

sl'ghly 
acid 

acid 

acid 

acid 

acid 

Albumin 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Indican  . 

0 

... 

0 

0 

0 

0 

0 

pres- 
ent 

Urea 

20.03 

16.42 

22. 48 

12.17 

26.92 

33.06 

23.4 

12.27 

14.19 

9.85 

Uric  acid 

0. 1955 

0.4047 

0.2072 

0.219 

0.5618 

0. 9214 

0.5373 

0.460 

0.3063 

0.283 

„  ^.        urea 
Ratio  — ; ^     . 

102 

41   . 

108 

55 

48 

36 

44 

27 

46 

35 

unc  acid 

H2SO4  preformed  . 

1.7151 

1.6063 

1.260 

1.047 

2.068 

2.858 

1.647 

0.865 

1.0557 

0.350 

H2SO4  combined  . 

0.1929 

0.1307 

0. 1390 

0.083 

0.1922 

0. 2145 

0.15 

0.158 

0.1423 

0.132 

Ratio  S^^^^P     . 

8.88 

12.28 

9.06 

12.6 

10.8 

13.3 

10.8 

5.5 

7.4 

2.65 

H.2SO4  c 

Total  N  . 

9.358 

7.670 

10.51 

5.69 

12.57 

15.42 

10.93 

5.73 

6.627 

4.6 

N  of  NH3  grms.     . 

0.5509 

0.4184 

0.4387 

0.46 

0. 5025 

0. 5672 

0. 3986 

0.29 

0. 3818 

0.196 

N  of  NH3  (per  ct.1 
of  total  N) .       ; 

5.9 

5.5 

4.1 

H.l 

4 

3.6 

3.6 

5 

5.8 

4.3 

Volume  . 
Specific  gravity 
Reaction 

Albumin 

Indican  . 

Urea 
Uric  acid 


Ratio  : r-r 

unc  acid 
H2SO4  preformed 
H2SO4  combined 

^  ,.     H2SO4P 
Ratio   ,--     ^ — 

H2SO4  c 

Total  N  . 
Nof  NHggrms. 

N  of  NH3  (per  ct. 
of  total  N) . 


Case  VI. 


600 
1023 
alka- 
line 
0 

0 

n.55 
0. 3445 

34 

0. 8S47 
0.1146 

7.7 

5.4 
0. 3967 

7.4 


570 
1019 
acid 

700 
1020 
acid 

0 

0 

0 

slight 

10.52 
0.221 

17.46 
0.272 

48 

64 

0.676 
0.127 

1.20 
0.224 

5.3 

5.4 

4.92 
0.155 

8.15 
0.266 

3.2 

3.3 

530 

1018 

sl'ghly 

acid 

0 

very 
slight 
11. 33 
0.205 

55 

0.731 
0.192 

3.8 

5.30 
0.15 

2.8 


Case  VII. 


2095  1815 

1012  !  1010 

alka-  acid 

line 


0 

slight 

16.63 
0. 3163 

53 


0 


10.67 
0. 2841 


37 


1.498      1.113 
0.2681    0.1158 


5.6 


7.771 
0.3287 


4.2 


9.6 


4.985 
0.3632 


Case  VIII. 


1120 

sl'ghly 
acid 
pres- 
ent 
0 

19.80 
0. 1972 

100 

1.4476 
0.1884 

7.69 

9.251 
0. 7920 

8.6 


1250 
1011 
acid 

large 

am'nt 

0 

16.79 
0. 7210 


1.199 
0. 1935 


6.2 


7.832 
3. 3716 


X 

0) 

0 

eg 

03 

0 

0 

1335 

1033 

1016 

1018 

sl'ghly 

sl'ghly 

acid 

acid 

0 

0 

0 

0 

16.3 

12.29 

0.428 

0.40 

38 

31 

1.26 

0.98 

0.316 

0.193 

4.0 

5.1 

7.73 

5.74 

6.85 

0.66 

8.S 

n.6 

i 
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Case 

Case 

Case 

Ca«e 

Case 

Case 

Ca.«e 

Cape 

Case 

XL 

XII. 

XIIL 

XIV. 

XV. 

XVI. 
465 

XVII. 
1500 

XVIII. 

XIX. 

Volume . 

650 

840 

950 

950 

1035 

1375 

1400 

Specific  gravity    . 

1018 

1021 

1014 

1021 

1014 

11(29 

2018 

1011 

1008 

Reaction 

acid 

acid 

acid 

acid 

acid 

alka- 
line 

str'ngly 
acid 

acid 

sligbtly 
acid 

Albumin     *  . 

slight 

0 

0 

0 

0 

0 

0 

0 

faint 
trace 

Indican  . 

mod- 
erate 

0 

0 

0 

0 

0 

faiut 
trace 

Urea 

14.47 

16.28 

18.94 

22.53 

9.396 

14.35 

20.78 

12.71 

9.91 

Uric  acid 

0. 428 

0.  3326 

0.  2971 

0. 4639 

0. 2851 

0.54 

1.706 

0.066 

0.141 

„  ^,        urea 
Ratio      T       .,     . 
uric  acid 

s,, 

49 

64 

48 

33 

26.5 

12 

193 

70 

H,S04  preformed  . 

1.13 

1.4175 

1.602 

1.6272 

0.5.555 

0.849 

1.4993 

1.02 

0.648 

HaS04  combined  . 

0.166 

0.  2105 

0. 1470 

0. 1918 

0.1584 

0.170 

0.2397 

0.143 

0.1S4 

Ratio  ^»^^^P     • 

6.8 

6.7 

10.9 

8.5 

3.5 

4.98 

6.26 

7.12 

4.8 

HaS04  c 

Total  N  . 

6.76 

7.602 

8.843 

10.53 

4.384 

6.71 

9.709 

5.94 

4.83 

N  of  NH3  grms.    . 

0.35 

0.5687 

0. 6824 

6.61?4 

0. 1625 

0.235 

0.7025 

0.14 

0.28 

N  of  NH3  (per  ct.  > 
of  total  N) .        ; 

5.2 

7.5 

7.7 

5.9 

3.7 

3.5 

7.2 

2.28 

6 

In  Case  I.  the  aromatic  sulphates  were  not  increased,  but  indican 
was  present  in  every  specimen  examined  (Table  V.): 


Table  V. 


Volume  (c.c.) 
Specific  gravity 
Reaction 

Albumin 
Indican . 

Urea 
Urea  acid 

T>  ♦•       urea 

Ratio  — -. 7x 

unc  acid 

H2SO4  preformed 
HiS04  combined 

--  im 

Total  N  . 

N  of  NH3  grms. 

N  of  NHj  per  ct, 
of  total  N 


Case  I. 


So 

t-"_ 

S'o. 

80 

"*o 

■^ 

v 

to 

0 

8^ 

8^ 

1-9 

.0* 

US 

^8 

1-^ 

1^ 

1130         810 

lO.'S        1027 

acid      acid 

0      '      0 
mod-  '  mod- 
erate    erata 
22.88    20.01 
0.634;  0.4512 

36.09    44.32 

2.079    L726 
0.162    0.125 

I 

12.8     !l3.8 

10.69  '  9.85 
0.588i  0.468 
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The  amount  of  uric  acid  excreted  showed  no  uniformity  in  the 
different  specimens.  In  some  cases  uric  acid  was  in  excess,  in  others 
it  was  in  less  amount  than  normal.  The  average  of  all  the  speci- 
mens showed  a  ratio  of  uric  acid  to  urea  of  1:50,  or  a  normal 
ratio.     (See  Tables  IV.  and  V.) 
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In  the  graver  forms  of  acid  intoxication,  as  in  diabetes  and  cer- 
tain forms  of  mania,  the  acid  excretion  is  in  so  large  quantities  that 
there  is  a  marked  increase  in  the  ammonia  excretion  to  neutraHze 
this  acid.  In  the  cases  of  rheumatoid  arthritis,  however,  the  per- 
centage of  ammonia  is  not  increased,  so  as  to  be  an  indication  of  a 
condition  of  acidosis.  The  normal  percentage  of  the  nitrogen  of 
ammonia  is  from  2  to  5  per  cent,  of  the  total  nitrogen.  In  only 
twelve  of  the  specimens  examined  above  does  it  exceed  6  per  cent., 
the  average  being  5.4.     (See  Tables  IV.  and  V.) 

In  reviewing  the  above  records  of  patients  with  rheumatoid 
arthritis,  it  is  found  that  in  all  cases  with  progressive  lesions  there 
are  certain  definite  evidences  in  the  urine  of  perverted  metabolism. 
In  only  three  cases  were  the  stomach  contents  examined,  and  in  all 
of  these  there  was  absence  of  free  hydrochloric  acid  after  a  test 
meal,  although  the  patients  had  no  other  symptoms  of  gastric  indi- 
gestion. Intestinal  putrefaction  was  found  to  be  constantly  exces- 
sive in  those  patients  who  had  active  symptoms  of  the  disease. 
Besides  these  evidences  of  gastric  and  intestinal  disorder  there 
was  regularly  found  in  the  urine  organic  acid  other  than  that  nor- 
mally present.  As  the  various  forms  of  organic  acid  are  readily 
oxidized  in  the  body,  the  amount  formed  is  probably  in  excess  of 
the  amount  excreted. 

Patients  leading  as  inactive  lives  as  those  with  rheumatoid  arth- 
ritis would  naturally  be  subject  to  gastrointestinal  indigestion, 
but  the  regularity  with  which  such  symptoms  are  noted  and  their 
degree  would  suggest  that  certain  of  the  disturbances  of  nutrition 
which  occur  in  rheumatoid  arthritis  are  due  to  these  putrefactive 
processes  in  the  intestine. 

In  conclusion,  I  wish  to  acknowledge  my  indebtedness  to  Dr. 
Herter  in  the  carrying  out  of  this  work.  The  presence  of  acidosis 
in  rheumatoid  arthritis  was  first  noted  by  him,  and  his  records  of 
cases  are  included  in  the  above  summary.  I  wish,  also,  to  express 
my  gratitude  to  those  physicians  who  placed  their  patients  under 
observation,  especially  to  Dr.  V.  P.  Gibney,  Dr.  A.  Lambert,  and 
Dr.  C.  A.  Ransom. 


THE  DIAGNOSTIC  VALUE  OF  LEUKOCYTOSIS.' 
By  G.  W.  McCaskey,  M.D., 

OP   FORT   WAYNE,    IND. 

The  remarkably  large  fluctuation  in  the  number  of  leukocytes 
circulating  in  the  peripheral  blood  constitutes  one  of  the  most 
intensely  interesting  of  hsematological  phenomena.    The  relationship 
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of  these  clianges  to  different  morbid  processes  has  been  the  subject 
of  the  most  extensive  clinical  and  experimental  study,  with  the  view, 
among  other  things,  of  establishing  working,  diagnostic,  and  prog- 
nostic formulae.  This,  indeed,  was  done,  but  with  more  haste  than 
discrimination,  and  without  due  regard  to  the  anatomicophysiologic 
foundation  upon  which  they  ought  to  rest.  Growing  out  of  the 
resulting  disappointment,  and  with  a  similar  disregard  of  the  funda- 
mental facts  above  referred  to,  there  has  been  in  certain  directions 
a  distinct  tendency  to  greatly  depreciate  or  even  reject  the  phe- 
nomena of  leukocytosis  as  a  substantial  clinical  aid.  It  must  be 
admitted  that  the  variations  in  the  number  of  leukocytes  show  some 
extraordinarily  bizarre  tendencies  which  make  it  difficult  or  even 
impossible  to  formulate  rigid  and  inflexible  rules.  This,  however, 
is  also  true  of  the  temperature  and  pulse  curves,  to  which  are  never- 
theless assigned  a  high  value.  A  careful  study  of  the  phenomena 
of  leukocytosis  in  its  physiological  and  pathological  relations  will,  I 
am  fully  convinced,  lead  to  a  similar  conclusion  with  reference  to 
the  legitimate  significance  and  value  of  variations  in  the  leukocyte 
count. 

While  the  purpose  of  this  article  is  a  purely  clinical  one  with 
special  reference  to  diagnosis,  it  seems  advisable,  for  the  reasons 
above  given,  to  enter  into  a  preliminary  discussion  necessarily  in 
the  barest  outline  of  the  data  upon  which  leukocytic  diagnosis  rests. 

Morphologically  there  can  be  recognized  several  different  kinds 
of  leukocytes,  distinguished  by  marked  characteristics,  such  as  size 
of  cell,  size  and  shape  of  nucleus,  and  presence  or  absence  of  gran- 
ules in  the  cytoplasm,  and  the  tinctorial  reactions  of  the  different 
elements  which  go  to  make  up  the  cell,  especially  when  subjected 
to  the  action  of  aniline  dyes. 

For  the  purposes  of  this  discussion  the  different  forms  of  leu- 
kocytes may  be  briefly  summarized  as  follows:  First,  the  predom- 
inant type  of  cell  known  as  the  polynuclear  neutrophile,  which 
may  be  described  as  a  spherical  mass  of  protoplasm  7  to  12/i  in 
diameter,  the  cytoplasm  containing  a  greater  or  less  number  of 
rather  small  granules  which  are  neither  exclusively  acidophile  nor 
basophile,  and  are,  therefore,  called  neutrophile;  the  nucleus  is  char- 
acterized by  a  peculiarly  irregular  form  frequently  made  up  of 
broken  masses  connected  by  fine  filaments,  the  latter  often  being 
severed,  thus  resulting  in  several  nuclei.  Second,  in  numerical 
importance,  the  small  lymphocyte,  a  cell  from  6  to  9/^  in  diameter, 
the  cytoplasm  free  from  granules  and  containing  a  small  round 
nucleus  which  nearly  fills  the  entire  cell.  Third,  the  large  lympho- 
cyte, 10  to  15/i  in  diameter,  with  granules,  not  demonstrable  by 
triacid  and  ordinary  stains,  but  by  the  Nocht-Romansky  method, 
and  containing  a  single  round  or  ovoid  nucleus  relatively  small  in 
comparison  with  the  cell,  and  not  staining  deeply.  Closely  related 
to  these  morphologically  are  cells  precisely  like  them  excepting  that 
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the  nucleus  is  indented,  and  which  are,  therefore,  called  transitional 
forms,  and  the  large  mononuclear  leukocyte.  Fourth,  the  eosino- 
phil cell,  precisely  like  the  poly  nuclear  neutrophiles  in  every  respect 
excepting  that  the  granules  in  the  cytoplasm  are  very  much  larger 
and  have  marked  affinity  for  acid  dyes,  being,  therefore,  called 
acidophile,  oxyphile,  or  eosinophile.  Fifth,  mast-cells  varying 
greatly  in  size  from  7  to  22/i,  containing  coarse  granules  which  do 
not  stain  with  either  acid  or  neutral  dyes,  but  with  a  special  tech- 
nique by  basic  dyes,  hence  called  basophile.  Sixth,  and  finally, 
a^large  cell  10  to  20//  in  diameter,  occurring  in  two  forms  (really 
two  distinct  cells),  with  either  neutrophile  or  acidophile  granules, 
and  a  single  large  round  or  oval  nucleus  and  occurring  in  the 
blood  only  in  diseased  conditions,  but  normally  present  in  the 
bone-marrow,  the  so-called  myelocyte. 

These  different  forms  of  cells  are  present  in  health  in  somewhat 
varying  proportions,  about  as  follows :  polynuclear  neutrophiles,  60  to 
75  per  cent.;  small  lymphocytes,  20  to  30  per  cent.;  large  lympho- 
cytes and  transitional  forms,  4  to  8  per  cent.;  eosinophiles,  0.5  to  5 
per  cent. ;  basophiles  usually  less  than  0.5  per  cent. 

Concerning  the  biological  character  and  relation  of  these  different 
forms  of  cells,  two  opposing  views  are  entertained :  first,  that  of  the 
Russian  school,  following  the  lead  of  Uski,  which  regards  the  lympho- 
cyte as  the  youngest  cell,  and  the  other  forms  as  representing  evolu- 
tional changes  incident  to  the  age  of  the  cell,  in  other  words,  that 
the  neutrophile  is  an  old  lymphocyte;  second,  the  view  of  Ehrlich, 
that  the  lymphocytes,  neutrophiles,  and  eosinophiles  have  an  inde- 
pendent origin  and  a  complete  autonomy  of  existence.  The  latter 
view  is  the  one  most  generally  accepted,  and  the  only  one  which  the 
writer  believes  to  be  supported  by  the  facts.  It  is,  moreover,  vital 
to  a  correct  interpretation  of  a  differential  leukocyte  count,  which 
should  be  made  in  substantially  every  case. 

In  the  clinical  study  of  the  ordinary  forms  of  leukocytosis,  the 
lymphocytes,  neutrophiles,  and  eosinophiles  are  the  ones  which 
principally  concern  us,  too  little  being  known  about  the  mast-cells 
and  other  forms  to  assign  them  an  important  routine  clinical  role 
for  the  present  at  least.  In  regard  to  the  three  groups  of  cells  above 
mentioned,  everything  appears  to  indicate  that  they  have  not  only 
a  separate  origin  with  characteristic  morphology  and  staining  reac- 
tions, but  that,  as  would  naturally  be  expected,  their  functions  are 
widely  dissimilar  in  character.  The  neutrophile  is  the  form  of  cell 
which  is  especially  increased  in  the  ordinary  cHnical  forms  of  leuko- 
cytosis. By  an  increase  is  meant  a  larger  number  of  these  cells  in 
a  definite  volume  of  peripheral  blood  than  is  normally  present,  the 
increase  being  brought  about  by  various  infiuences,  some  of  which 
are  understood,  while  others  are  not.  The  discovery  of  the  phenome- 
non of  positive  and  negative  chemotaxis  furnishes  the  key  to  the 
physiology  and  the  cHnical  interpretation  of  this  type  of  leukocytosis. 
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It  is  now  well  established  by  an  overwhelming  mass  of  clinical  and 
experimental  evidence  that  the  introduction  of  certain  chemical 
substances  into  the  blood  causes  a  rapid  increase,  perhaps  usually 
preceded  by  a  transient  decrease  in  the  number  of  these  cells  in  the 
peripheral  circulation.  Among  these  are  the  toxins  of  certain  organ- 
isms, such  as  the  streptococci  and  the  staphylococci;  while  others, 
such  as  those  of  the  tubercle  bacillus,  bacillus  typhosus,  etc.,  either 
do  not  produce  such  an  increase  or  may  possibly  have  a  diamet- 
rically opposite  effect.  In  order  that  these  chemotactic  influences 
may  be  manifested  it  is  necessary  for  the  chemotactic  substances  to 
gain  an  entrance  into  the  circulation — a  point  which  is  absolutely 
vital  in  the  whole  question  of  the  diagnostic  bearing  of  leukocytosis, 
and  the  neglect  of  which  haS  led  to  much  confusion.  Especially  is 
this  true  in  its  bearing  upon  the  absence  or  presence  of  suppura- 
tion in  some  part  of  the  body.  This  particular  question  is  one  of  the 
most  important  and  most  frequent  in  this  connection,  and  it  is  just 
here  that  the  most  conflicting  observations  have  been  recorded.  In 
one  of  my  own  cases,  for  instance,  an  obscure  subacute  localized 
pulmonary  lesion  of  some  sort  existed,  the  exact  nature  of  which 
was  in  doubt,  although  the  history  rather  pointed  toward  an  abscess. 
Confirmation  of  this  view  was  looked  for  in  the  leukocyte  count, 
with  entirely  negative  results.  In  the  course  of  forty-eight  hours 
after  the  patient  entered  the  hospital  the  diagnosis  was  cleared  up 
by  the  evacuation  of  an  enormous  pulmonary  abscess  into  the 
bronchial  tubes,  which  very  nearly  suffocated  the  patient,  an  excel- 
lent recovery  following  the  spontaneous  discharge  of  pus.  It  is  very 
probable  in  this  case  that  a  thick,  impervious,  pyogenic,  non-absorb- 
ing membrane  had  walled  in  the  pus  from  the  circulation,  and  had 
prevented  the  entrance  into  the  circulation  of  the  bacterial  toxins 
which  probably  constitute  the  chemotactic  substance  in  cases  of 
suppuration.  This  same  question  must  be  kept  in  mind  in  the  diag- 
nosis of  suppurative  appendicitis,  where  perhaps  more  often  than 
elsewhere  the  question  of  the  existence  or  non-existence  of  a  pyo- 
genic process  presents  itself  for  solution.  If  the  anatomical  condi- 
tions are  such  that  the  toxins  cannot  to  any  great  extent  enter  the 
circulation,  a  leukocytosis  of  diagnostic  significance  may  be  entirely 
absent.  There  is  another  feature,  however,  with  which  the  diag- 
nostician always  has  to  deal,  and  that  is  the  reactive  or  resistive 
power  of  the  individual  of  which  the  leukocytosis  is  an  expression. 
We  must  recognize  in  the  occurrence  of  an  active  leukocytosis  under 
such  conditions  the  marshalling  of  the  defensive  machinery  of  the 
organism  against  an  invading  foe.  If,  now,  the  organism  is  over- 
whelmed by  the  intensity  of  the  morbid  process  or  from  pre-exist- 
ing disease,  and  lacks  the  ability  to  make  an  eft'ective  resistance,  the 
leukocytosis  will  not  appear.  It  also  seems  possible  that  peculiar 
idiosyncrasies  may  occur  here  as  elsewhere. 

Keeping  in  mind  these  conditions,  the  general  proposition  can 
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be  made  that  the  presence  or  absence  of  a  suppurative  process 
is  indicated  with  considerable  certainty  by  the  presence  or  absence 
of  a  neutrophile  leukocytosis,  if  other  chemotactic  influences  can  be 
eliminated;  but,  of  course,  like  most  diagnostic  criteria,  it  must  be 
weighed  and  checked  by  all  the  facts  in  the  case. 

The  remarkably  brief  time  intervening  between  the  occurrence 
of  the  morbid  excitation  and  the  development  of  the  leukocytosis 
precludes  the  possibility  of  an  increase  in  the  total  number  of  leuko- 
cytes at  all  commensurate  with  the  increase  found  in  the  peripheral 
circulation.  The  only  other  hypothesis  and  the  one  now  generally 
accepted  is  that  they  are  in  large  part  stored  in  a  quiescent  state  in 
some  of  the  internal  channels  of  the  circulation  and  are  suddenly 
called  forth  in  response  to  the  demand*  for  their  services  on  the  part 
of  the  organism.  It  is  believed  by  some  that  this  storage  is  in  the 
capillaries  of  the  lungs,  but  Ehrlich  does  not  hesitate  to  affirm  that  the 
bone-marrow  is  the  only  place  where  such  a  storage  can  be  found. 

There  appears  to  be  no  doubt  that  the  bone-marrow  is  the  exclu- 
sive source  of  the  neutrophile,  its  appearance  there  being  first  in 
the  form  of  a  so-called  myelocyte  or  large  mononuclear  granu- 
lated cell,  which,  perhaps,  never  wanders  outside  of  the  bone-marrow 
into  the  general  circulation  except  in  morbid  conditions  and  espe- 
cially, though  not  exclusively,  in  myelogenous  leukaemia.  This 
view  of  the  life-history  of  the  neutrophile  is  established  by  a  chain 
of  evidence,  clinical  and  experimental,  which  may  be  regarded  as 
entirely  conclusive  and  separates  this  cell  and  its  progenitor,  the 
neutrophile  myelocyte,  from  all  other  forms  of  leukocytes  by  a 
sharply  defined  line  of  demarcation. 

The  eosinophile  leukocyte,  although  not  ranking  next  in  numer- 
ical importance,  will  be  considered  here  because  of  its  close  genetic 
relationship  and  morphological  similarity  to  the  neutrophile  leuko- 
cyte. Owing  to  the  resemblance  just  mentioned  the  eosinophile 
has  been  frequently  regarded  as  a  stage  in  the  evolution  of  the  neu- 
trophile, and  has  been  commonly  spoken  of  as  its  senile  form.  This 
view  is  not  in  accordance  with  the  facts,  and  it  may  be  considered 
as  proven  that  eosinophile  leukocytes  circulate  in  the  blood  as  the 
progeny  of  the  eosinophile  myelocytes  pre-existing  in  the  bone- 
marrow.  The  behavior  of  the  eosinophile  under  physiological 
and  pathological  conditions  can  only  be  explained  on  this  hypothesis 
and  presupposes  radical  specific  differences  in  the  nature  and  func- 
tion of  the  two  cells.  The  final  proof  of  its  completely  independent 
existence  as  a  separate  cell  form  is  furnished  by  the  discovery  of 
mytosis — a  regenerative  phenomenon — which  is  entirely  incompati- 
ble with  senescence.  Moreover,  under  conditions  which  lead  to  an 
increase  in  the  number  of  eosinophile  cells  in  the  peripheral  circu- 
lation, marked  changes  have  been  noted  (as,  for  example,  by  Opie,^ 
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in  his  recent  article)  in  the  bone-marrow,  including  among  other 
things  marked  increase  of  mytosis  among  the  cells  above  described 
as  being  the  progenitors  of  the  ordinary  eosinophile  leukocyte. 
Although  perhaps  not  conclusively  settled,  it  seems  probable  that 
like  the  neutrophile  and  unlike  the  lymphocyte,  the  eosinophile 
responds  to  certain  chemotactic  agents.  Just  what  these  influences 
are  is  known  only  in  part,  but  the  clinical  association  of  eosinophilia 
with  various  forms  of  cutaneous  disease,  with  trichina  and  intes- 
tinal parasites,  gives  to  this  blood  phenomenon  a  highly  important 
character.  It  is  worth  noting  here  that  a  parallelism  exists  between 
the  behavior  of  the  neutrophile  and  eosinophile  leukocytes  under 
chemotactic  influences  or  at  least  a  similarity  in  the  respective  vital 
conditions  which  produce  or  permit  a  large  increase  in  the  numbers  of 
these  respective  cells.  I  refer  to  the  reactionary  power  of  the  organism 
against  invading  infection.  Opie  has  shown,  for  instance,  that  in 
guinea-pigs  an  intense  and  rapidly  fatal  infection  with  trichina 
causes  a  rapid  diminution  in  the  number  of  eosinophiles,  while  a 
mild  or  moderate  infection  with  the  same  parasite  leads  to  a  more 
or  less  well-marked  eosinophilia,  thus  indicating  that  the  eosino- 
philes, like  the  neutrophiles,  are  rapidly  increased,  or  at  least  thrown 
into  the  circulation  from  the  bone-marrow  in  response  to  a  demand 
on  the  part  of  the  organism  for  their  functional  activities  what- 
ever they  may  be.  The  theory  of  Neusser,  that  their  increase  is 
incident  to  a  sympathetic  irritation,  is  not  now  generally  accepted, 
although  the  facts  upon  which  it  is  based  are  of  great  interest  and 
certainly  lend  support  to  his  views,  or  at  least  to  a  close  relationship 
of  eosinophilia  to  the  sympathetic.  Ehrlich  believes  that  among 
other  things  the  soluble  products  of  broken-down  epithelial  cells 
have  the  power  of  exciting  positive  chemotactic  influences  upon  the 
eosjnophiles,  leading  to  their  local  accumulation  around  the  sites  of 
ulceration  and  other  destructive  processes.  An  extended  discussion 
of  these  questions  is  not  within  the  scope  of  this  paper,  and  I  will 
for  the  present  leave  the  eosinophile  cell,  having  endeavored  to 
emphasize  two  important  facts:  first,  that  this  cell  is  specifically 
distinct  and  separate  from  all  other  cells  in  its  genetic,  biological, 
and  functional  relations;  and,  second,  that  experimental  and  clinical 
observation  has  shown  that  it  responds  in  a  peculiar  manner  to  the 
influences  of  certain  morbid  agents. 

With  regard  to  the  lymphocytes,  their  nature  and  origin  are  entirely 
different  from  that  of  the  neutrophiles  and  eosinophiles.  All  the 
available  evidence,  experimental  and  clinical,  points  to  the  lymph- 
atic apparatus  as  the  source  of  these  cells.  It  would  be  impossible 
to  canvass  this  question  fully  within  the  scope  of  this  paper,  and 
only  a  few  points  can  be  mentioned.  Clinically,  an  increase  in  their 
number  is  very  constantly  associated  with  disease  of  the  lymphatic 
system,  and  the  well-known  tendency  of  tuberculosis  and  syphilis 
to  implicate  the  lymphatic  glands  is  the  probable  explanation  of 
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the  frequent  occurrence  of  lymphocytosis  in  these  two  diseases. 
Possibly,  also,  in  pertussis,  another  disease  in  which  lymphocytosis  is 
frequently  noted,  the  explanation  is  found  in  an  acute  inflammatory 
swelling  of  the  tracheobronchial  lymphatic  glands.  It  has  further 
been  observed  that  the  blood  which  emerges  from  a  lymphatic  gland 
has  more  lymphocytes  in  it  than  when  it  entered — a  fact  which  is 
only  susceptible  of  explanation  upon  the  ground  of  the  formation  of 
lymphocytes  within  the  gland. 

An  effort  has  recently  been  made  in  several  quarters  to  break 
down  the  sharp  distinction  heretofore  supposed  to  exist  between 
lymphatic  and  myelogenous  leukaemia,  and  incidentally  between 
neutrophiles  and  lymphocytes,  especially  because  of  the  fact  that 
in  some  of  the  cases  of  lymphatic  leukaemia  changes  in  the  bone- 
marrow  have  been  found.  These  facts  do  not  appeaar  to  me  to 
justify  so  sweeping  a  conclusion,  and,  indeed,  they  are  not  at  all 
new,  as  Ehrlich  a  number  of  years  ago  recorded  changes  in  the 
bone-marrow  in  lymphatic  leukaemia  and  reported  at  least  one  case 
in  which  the  bone-marrow  was  almost  entirely  converted  into 
lymphoid  tissue.  Among  the  pathological  facts  pointing  to  a  very 
sharp  distinction  between  the  nature  and  function  of  lymphocytes 
and  neutrophiles  may  be  mentioned  the  observations  of  Milroy 
and  Malcolm,  who  found  an  increase  of  alloxur  bodies  in  the  urine 
in  myelogenous  leukaemia,  but  found  no  such  increase  in  the  lym- 
phatic form.  While  much  remains  to  be  learned  before  the  subject 
can  be  fully  cleared  up,  it  appears  justifiable  at  present  to  regard 
the  occurrence  of  a  lymphocytosis  as  the  clinical  evidence  of  irrita- 
tive lesions  of  the  lymphatic  system. 

Keeping  in  mind,  now,  the  biological  facts  above  set  forth  in  brief 
outline,  and  omitting  for  the  sake  of  conciseness  and  clearness  of 
conception  of  the  main  facts,  certain  subordinate  or  obscure  points, 
such  as  the  mast  cells,  the  transitional  forms,  and  the  broad  dis- 
tinctions between  the  large  and  small  lymphocytes  indicated  by  the 
Nocht-Romansky  method,  we  are  ready  to  ask  ourselves  for  more 
specific  answers  to  the  various  questions  concerning  the  signifi- 
cance of  leukocytosis  in  general  and  the  methods  and  precautions 
necessary  for  its  proper  interpretation.  In  a  general  way  it  may  be 
said  that  there  are  two  broad  types  of  leukocytosis:  one  due  to  an 
irritative  lesion  of  the  lymphatic  apparatus  represented  by  a  lympho- 
cytosis, the  other  due  to  chemotactic  influences  and  represented  by  a 
neutrophile  or  eosinophile  leukocytosis,  according  to  the  specific 
form  of  chemotactic  influences  at  work.  This  being  the  case,  it  is 
obviously  necessary  that  not  only  the  total  number  of  leukocytes 
should  be  known,  but  the  relative  number  of  these  three  predomi- 
nant types.  This  can  only  be  determined  by  the  dried  specimen 
in  the  form  of  a  thin  film  on  cover-glass  or  slide  properly  fixed  and 
stained  in  such  a  manner  as  to  differentiate  these  various  forms  of 
leukocytes  and  determine  the  proportions  of  each  present  in  a  con- 
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siderable  number  of  stained  leukocytes,  say,  for  instance,  500. 
For  this  purpose  Ehrlich's  triacid  mixture,  followed  by  methy- 
lene blue  to  accentuate  the  nuclei,  is  the  best  staining  method,  as  it 
makes  possible  the  differentiation  of  the  different  forms  of  granules 
leading  to  the  recognition,  among  other  things,  of  the  myelocytes 
when  present  in  the  blood.  The  ordinary  eosin  hsematoxylin  method, 
which  is  more  easily  applied,  enables  us  to  recognize  the  three 
types  of  cells  already  referred  to,  with  certain  limitations  of  error 
perhaps  too  small  to  affect  conclusions  from  a  clinical  point  of  view. 
By  this  latter  method  the  neutrophile  is  recognized  by  the  shape  of 
its  nucleus  and  the  absence  of  visible  granules,  the  eosinophile  by 
its  large,  deeply  stained  granules,  and  its  nucleus,  which  corre- 
sponds closely  to  that  of  the  neutrophile,  and  the  lymphocyte  by  its 
size,  shape  of  nucleus,  and  absence  of  granules.  With  Ehrlich's 
stain,  however,  the  neutrophile  granules  are  distinctly  visible,  and 
this  stain,  supplemented  when  necessary  by  a  special  method  for 
the  mast-cells  and  the  Nocht-Romansky  method  above  referred  to, 
is  in  every  way  to  be  preferred. 

The  essential  point,  however,  is  that  in  connection  with  every 
leukocyte  count  there  should  be  a  differential  count  of  a  properly 
fixed  and  stained  specimen,  with  a  view  of  determining  the  propor- 
tional number  of  the  different  forms  present.  In  some  cases  it  will 
be  found  that  the  increase  is  due  almost  entirely  to  lymphocytes, 
while  in  another  it  is  the  neutrophiles  or  the  eosinophiles,  or  the 
increase  may  affect  several  types  of  cells  at  one  and  the  same  time, 
though  it  is  nearly  always  the  case  that  one  or  the  other  form  of  cell 
will  be  sufficiently  increased  to  enable  one  to  label  the  leukocytosis 
as  belonging  to  a  particular  type. 

In  attempting  to  make  an  analytical  study  of  my  own  experience 
I  collated  some  seven  hundred  counts  in  a  large  variety  of  dis- 
eases, mostly  of  a  chronic  nutritional  type,  but  find  the  task  of  their 
detailed  study  altogether  too  large  for  the  scope  of  this  paper,  and 
have,  therefore,  selected  131  consecutive  cases  of  chronic  gastritis, 
with  a  view  of  studying  the  general  character  of  these  cases  and 
determining  what  light,  if  any,  the  leukocyte  count  would  throw 
upon  the  general  features  of  a  case.  In  substantially  every  case 
upon  which  the  classification  is  based  the  leukocyte  count  was 
made  during  the  progress  of  digestion.  Furthermore,  the  cases  are 
divided  into  six  groups,  the  first  comprising  those  of  a  leukocyte 
count  with  1000  to  3000;  the  second,  3000  to  5000;  the  third,  5000 
to  10,000;  the  fourth,  10,000  to  15,000;  the  fifth,  15,000  to  20,000, 
and  the  sixth,  over  20,000.  The  method  sometimes  adopted  of 
giving  the  average  count  in  a  particular  type  of  disease  is  obviously 
absurd,  and  can  lead  to  no  rational  conception  of  the  meaning  of 
leukocytosis  and  its  character  in  that  disease.  As  illustrating  the 
force  of  this  remark,  I  recall  the  report  of  a  series  of  cases  of  pneu- 
monia in  which  by  the  fallacy  of  averages,  if  the  individual  counts 
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were  not  examined,  it  would  have  been  made  to  appear  that  the 
count  in  the  cases  which  recovered  was  the  same  as  in  the  fatal  cases. 
In  the  fatal  cases  the  count  ranged  from  a  very  low  count  of  perhaps 
three  or  four  thousand  in  the  cases  which  were  overwhelmed  by  the 
infection  and  failed  to  offer  any  resistance  to  those  of  a  very  high 
count  of  twenty-five  or  thirty  thousand,  and  it  so  happened  that 
when  these  individual  counts  were  added  together  and  divided  by 
the  number  of  cases  the  result  was  almost  precisely  the  same  as  the 
average  in  the  milder  cases. 

It  is  only  by  dividing  a  considerable  number  of  cases  of  particular 
diseases  into  groups  based  on  the  leukocyte  count  and  studying 
these  groups  separately  that  any  practical  conclusions  of  value  can 
be  reached,  or  at  least  a  rational  attempt  made  to  throw  some  light 
upon  the  question  as  to  whether  the  number  of  leukocytes  present 
in  the  peripheral  blood  has  an  important  or  substantial  bearing 
upon  the  main  clinical  questions  with  which  we  are  usually  con- 
cerned. 

So  far  as  this  particular  series  of  cases  is  concerned  the  following 
tabular  statement  gives  the  result  of  such  an  analysis: 

Leukocytes  in  131  Consecutive  Cases  of  Chkonic  Gastritis. 
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In  considering  the  leukocyte  count  in  these  cases  it  should  be 
stated  that  in  a  large  number  of  them,  especially  the  earlier  cases, 
no  differential  count  was  made.  The  only  inferences,  therefore, 
that  can  be  drawn  are  as  to  the  total  number  of  leukocytes,  consid- 
ering the  number  of  leukocytes  to  be  of  normal  proportions  so  far 
as  the  different  types  are  concerned.  While  this  lessens  their  value 
and  is  a  defect  which  should  be  remedied  in  all  further  work  along 
these  lines,  yet  it  is  undoubtedly  true  that  a  very  large  proportion  of 
all  cases  of  leukocytosis  is  of  the  type  just  indicated,  or,  rather,  that 
the  increase  affects  the  neutrophiles  more  than  any  other  form  of 
cell.  Any  conclusion,  therefore,  that  can  be  based  upon  such  a 
study  would  not  be  greatly  invalidated. 

In  carefully  studying  the  groups  of  cases  of  gastritis  made  with 
reference  to  the  leukocyte  count,  I  have  been  unable  in  the  first 
three  groups  ranging  from  one  to  ten  thousand  to  discover  any 
striking  characteristics  belonging  to  each  one.  Their  response  to 
therapeutic  measures  and  the  general  severity  of  the  morbid  process 
were  very  much  the  same  in  one  group  as  in  that  of  another,  except- 
ing that  in  the  first  group  in  which  the  leukocyte  count  ranged  from 
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one  to  three  thousand  there  appeared  to  be  a  somewhat  severer  grade 
of  general  debiUty  and  lack  of  vitality  than  in  the  other  two.  This, 
however,  was  not  very  marked,  and  the  number  of  cases  was  some- 
what too  small  to  base  a  definite  conclusion  upon  them  in  this  respect. 
Moreover,  these  features  of  individual  cases  were  more  accentuated 
in  some  of  the  patients  with  higher  leukocyte  counts  than  in  those 
with  lower.  Ehrlich  himself,  I  believe,  does  not  attach  great  im- 
portance to  the  condition  known  as  leukopenia,  and  further  obser- 
vations will  be  required  to  settle  this  point. 

When  it  comes,  however,  to  the  cases  with  counts  ranging  from 
ten  to  fifteen  thousand  there  is  in  a  large  proportion  of  them  strong 
evidence  of  the  sort  of  infection  which  is  commonly  designated 
autointoxication  of  gastrointestinal  origin,  and  I  am  of  the  opinion 
that  leukocyte  counts  of  this  range  have  some  diagnostic  signifi- 
cance in  this  direction.  With  reference  to  the  cases  with  a  count 
of  from  fifteen  to  twenty  thousand,  this  is  still  more  marked. 
The  two  cases  with  counts  above  twenty  thousand  were  compli- 
cated, one  with  tuberculosis  with  a  mixed  infection,  and  the  other 
with  a  chronic  infection  of  unknown  nature,  which  proved  fatal,  no 
opportunity  being  given  for  an  adequate  study  of  the  case. 

There  are  many  other  questions  concerning  leukocytosis  which 
it  was  my  intention  to  canvass  in  this  paper,  but  the  proportions 
which  it  has  already  assumed  make  it  necessary  to  close  at  this 
point. 

The  following  conclusions  appear  to  me  warranted  at  the  present 
time: 

1.  A  routine  enumeration  of  the  white  cells  in  the  peripheral 
blood  is  of  sufficient  importance  to  be  made  a  regular  procedure  so 
far  as  possible  in  all  cases. 

2.  A  single  leukocyte  count  is  entirely  insufficient  as  a  basis  of 
conclusion  in  any  given  case,  and  shoul^  be  followed  up  by  several 
made  under  different  conditions. 

3.  An  increase  beyond  ten  or  twelve  thousand  leukocytes  in 
the  peripheral  blood  indicates  varying  grades  of  intoxication,  with 
chemotactic  substances  of  some  sort  or  another. 

4.  Whether  it  indicates  suppuration  or  not  is  a  question  to  be 
determined  by  carefully  weighing  all  the  facts  in  each  case. 

5.  The  leukocytes  indicating  suppurative  and  allied  processes  are 
of  the  neutrophile  type. 

6.  The  eosinophile  form  of  leukocytosis  indicates  among  other 
things,  and  perhaps  principally,  cutaneous  or  parasitical  diseases 
in  the  intestine  or  elsewhere. 

7.  Lymphocytosis  clinically  signifies  an  irritative  lesion  of  the 
lymphatic  apparatus. 

8.  A  differential  count  should  be  made  in  all  cases  to  determine 
the  type  of  cell  which  has  been  the  subject  of  the  principal  increase 
where  such  increase  exists,  and  such  records  carefully  kept  and 
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collated  as  a  basis  for  the  determination  of  the  clinical  significance 
of  leukocytosis  in  the  future. 

9.  In  the  diagnosis  of  malignant  disease  a  leukocytosis  is  of  very 
subordinate  value,  and  when  present  is  probably  not  due  to  the 
malignant  disease,  'per  se,  but  to  coexisting  chemotactic  toxins. 


THE  PRESENCE  OF  AIR  IN  THE  VEINS  AS  A  CAUSE  OF 

DEATH. 

By^James  S.  Greene,  M.D.> 

OF   DORCHESTER,   MASS. 

Ever  since  my  graduation  thesis  was  published  under  the  above 
title^  in  1864  I  have  thought  that  some  time  I  might  prepare  a  sup- 
plementary paper.  The  present  article  is  an  attempt  to  put  the 
thought  into  execution.  While  scientists  and  observers  have  had 
their  periods  of  productive  activity,  it  seems  to  be  time  for  the  mere 
chronicler  and  commentator  to  take  up  his  task.  In  attempting  this 
in  supplemental  form  I  shall  hope  to  escape  the  charge  of  egotism 
if  in  the  one  paper  I  sometimes  refer  to  the  other  and  quote  a 
passage  here  and  there. 

Forty  years  ago  the  subject  had  been  slumbering  for  a  quarter 
of  a  century.  The  preceding  period  of  active  interest  had  culminated 
in  the  vote  of  thanks  to  Amussat  at  the  close  of  the  discussion 
which  followed  the  report  of  Bouillaud^  to  the  French  Academy 
of  Medicine. 

The  practical  result  of  this  long  academic  dispute  was,  as  well 
expressed  by  Gouty,  "to  make  the  entrance  of  air  a  classical  ques- 
tion;" all  surgeons  knew  the  danger  of  certain  cervicothoracic 
venous  wounds  and  the  number  of  cases  in  operations  rapidly 
diminished.  Besides  the  case  of  Barlow,^  omitted  from  my  earliest 
list,  a  fatal  case  was  reported  by  Trelat*,  and  like  accidents  with 
recovery  are  recorded  by  Armsby,^  Gheever,"  Tadlock,^  and 
Gourvoisier.^  At  the  present  day  surgeons,  without  ignoring  or 
belittling,  have  practically  eliminated  the  danger  in  operations 
within  the  recognized  danger  space.  They  proceed  though  they 
hear  the  warning  sound,  but  they  put  on  instant  pressure  at  the 
proximal  end  of  the  wound.  Of  course  they  avoid  the  conditions 
which  may  invite  trouble.^ 

When  I  wrote  a  new-found  variety  of  the  accident  was  coming 
into  view,  and  I  aimed  at  a  re-awakening  of  interest.  Gases  of 
death  by  the  entrance  of  air  through  the  uterine  veins  were  then 
little  known,  and  there  was  again,  as  in  the  days  before  Amussat, 
much  skepticism.  Years  followed,  during  which  general  assent 
prevailed  regarding  the  actual  dangers  of  the  accident;  and  the 
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acknowledged  danger  region,  already  including  the  uterine  veins, 
had  also  come  to  include  the  sinuses  of  the  dura  mater .^°  History 
still  repeats  itself.  Within  the  last  ten  or  fifteen  years  skepticism 
again  has  found  expression;  but  while  the  earlier  doubts  had  their 
excuse  in  paucity  of  recorded  facts,  the  later  ones  are  in  some 
measure  due  to  the  overlaying  of  facts  upon  facts,  with  resulting 
confusion  of  inference. 

In  the  earlier  paper  I  gathered  notes  of  11  cases  attributed  to 
spontaneous  entrance  of  air  into  the  uterine  veins,  and  4  cases  of 
forcible  injection  of  air  into  the  uterus.  With  these  were  brought 
into  comparison  an  analogous  class  "in  which  gas  seems  to  be 
developed  within  the  vessels  instead  of  admitted  from  without." 
"In  fact,"  I  wrote,  "there  appears  to  be  a  regular  gradation  of 
instances  from  such  as  are  physiological  to  such  as  are  clearly  due 
to  the  operation  of  physical  laws."  After  citing  instances  I  added: 
"It  is  impossible  not  to  associate  this  class  of  cases  with  that  imme- 
diately under  discussion ;  arid  we  must  admit  the  possibility  of  some 
peculiar  and  unfrequent  condition  of  the  system  which  predisposes 
to  the  reception  of  the  noxious  agent  or  to  the  more  rapid  develop- 
ment of  fatal  effects."  And  quoting  further:  "In  those  cases  where 
gas  is  unquestionably  developed  within  the  vessels  it  would  be 
useful  to  investigate  its  exact  composition,  and  thus  determine 
whether  it  is  generated  by  decomposition  of  the  blood  or  merely 
set  free  from  solution;"  added,  "the  gas  might  be  collected  in  an 
inverted  beaker  and  measured  approximately,  and  in  a  case  admit- 
ting of  doubt  whether  the  gas  was  atmospheric  air  or  not  the  rough 
analysis  resorted  to  by  Roux  would  suffice."  Now  it  is  singular 
and  noteworthy  that  no  chemical  analyses  of  gas  found  in  the  heart 
or  vessels  have  since  been  recorded  with  one  exception  to  which  I 
shall  refer  later. 

In  1863  Pasteur,"  then  just  elected  a  member  of  the  French 
Academy  of  Sciences,  received  the  unanimous  award  of  its  Prix  de 
Concours  for  his  "memoir  upon  the  organized  corpuscles  existing 
in  the  atmosphere,"  a  memoir  which  gave  the  coup  de  grace  to  the 
theory  of  spontaneous  generation.  From  this  epoch-making  dis- 
covery have  developed  the  stupendous  and  ever-extending  achieve- 
ments of  modern  bacteriology. 

Now  let  us  leap  the  intervening  forty  years  and  ask  what  is  the 
present  attitude  of  bacteriology  toward  the  venerable  subject  of 
Air  in  the  Veins.  Professor  Welch^^  tells  us  that  to  gas  sepsis 
"belong  most  of  the  cases  which  have  been  reported  as  deaths  due 
to  the  entrance  of  air  into  the  uterine  veins."  "  No  case  of  alleged 
air  embolism  from  the  uterus,"  he  says  further,  "however  plausible, 
can  be  considered  as  positively  proven  without  a  satisfactory  bac- 
teriological examination." 

This  opinion  is  founded  on  the  fact  that  bacillus  aerogenes  cap- 
sulatus  has  been  discovered  in  cases  of  uterine  infection  where  gas 
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has  been  found  in  the  tissues  and  vessels  after  death.  Dr.  Welch 
states  that  "the  limitation  of  gas  to  the  right  heart  and  adjacent 
vessels  may  occur  from  invasion  of  the  gas  bacillus,  and  is  not,  as 
is  often  represented,  peculiar  to  air  embolism."  He  does  not  cite 
any  cases  illustrative  of  this  statement,  and  we  may  accept  the  fact 
on  his  high  authority;  but  it  would,  nevertheless,  be  extremely  inter- 
esting to  read  the  clinical  history  and  the  minute  post-mortem 
conditions  found  in  such  a  case.  It  must  be  conceded,  as  was 
regretfully  conceded  forty  years  ago,  that  published  cases  are  often 
sadly  inadequate  and  inconclusive,  and  we  may  sympathize  with 
Dr.  Welch  in  the  lament  that:  "Did  we  not  know  how  long  it  takes 
new  knowledge  ...  to  penetrate  throughout  the  medical 
world  it  would  be  amazing  that  cases  should  still  continue  to  be 
reported  ...  of  deaths  ascribed  to  air  embolism  without 
any  bacteriological  examination,  or  even  any  reference  to  the 
possibility  of  any  other  explanation." 

I  cannot  forbear  to  ask,  however,  if  the  fervor  of  the  scientist 
and  discoverer  has  not  led  him  to  some  overemphasis  in  state- 
ment? I  write  not  from  a  bacteriological  point  of  view,  but,  as  I 
have  said,  only  from  the  historical  and  clinical  viewpoint;  but  I 
cannot  forget  how  much  the  earlier  views  of  bacteriologists  have 
been  modified  with  regard  to  the  virulence  of  diphtheria  bacilli. 

The  earlier  doctrine  was  that  the  presence  in  the  throat  and  nose 
of  the  Klebs-Loeffler  bacilli  was  adequate  evidence  of  the  presence 
of  the  disease  in  the  individual,  and  of  danger  of  contagion  from 
him;  but  in  April,  1902,  a  committee  of  the  Massachusetts  Associa- 
tion of  Boards  of  Health^^  made  a  report  to  that  body  on  Diphtheria 
Bacilli  in  Well  Persons.  I  quote  from  that  report  this  paragraph: 
"We  seem  to  be  justified  in  concluding,  from  an  examination  of 
the  experimental  and  clinical  evidence  at  hand,  that  only  a  small 
percentage  of  the  morphologically  typical  diphtheria  bacilli  found 
in  well  persons  not  recently  exposed  to  the  disease  are  virulent." 
And  again:  "They  (the  virulence  tests)  bring  out  the  fact  that  if 
a  healthy  person  is  found  to  have  Klebs-Loeffler  bacilli,  and  there 
is  no  connection  traceable  between  that  person  and  cases  of  diph- 
theria, the  chances  are  very  much  in  favor  of  the  bacilli  being  non- 
virulent." 

To-day,  according  to  Solomon,^*  bacteriologists  are  as  far  as 
ever  from  agreement  as  to  the  classification  and  identification  of 
true  and  false  diphtheria  bacilli. 

Now  may  not  the  bacteriologist  hereafter  modify  his  present 
view  regarding  the  gas  bacillus,  which  is,  that  its  presence  in  blood- 
vessels or  tissues,  even  though  demonstrated  unnumbered  days 
after  death,  must  set  aside  a  presumption  of  air  entrance  as  the 
cause  of  death^^  in  a  case  which  clinically  belongs  in  that  category? 
And  even  though  he  concede  nothing,  has  the  bacteriologist  the 
final  word?    Suppose  the  pathological  chemist  should  sustain  the 


I 


GREENE:    AIR   IN  THE   VEINS   AS   A   CAUSE   OF  DEATH.       1061 

obstetrician  who  makes  claim  that  a  given  case  of  sudden  death 
after  childbirth  is  due  to  the  entrance  of  air  into  the  uterine  veins, 
and  should,  by  analysis  of  the  collected  gas,  affirm  that  it  was 
atmospheric  air,  would  not  the  tables  be  turned,  and  would  not 
the  burden  of  proof  rest  upon  the  scientist  who  asserts  that  the 
presence  of  gas  bacilli  found  in  tissues  after  death  controverts  the 
theory  of  air  embolism  as  the  cause  of  death  in  the  case?  I  believe 
that  bacteriologists  know  that  the  gas  formed  in  tissues  during  life 
or  after  death  by  the  agency  alike  of  aerobic  and  anaerobic  bacilli 
is  a  compound  of  hydrogen  and  carbon  dioxide;  but  I  do  not  think 
that  they  have  published  this  knowledge  to  the  world.  They  also 
suppose  that  this  gas  mixture  or  compound  is  a  result  of  fermenta- 
tion of  sugar  formed  by  decomposition  of  proteids  or  carbohydrates 
in  the  system,  or  of  sugar  already  present  in  the  blood  (in  case  of 
diabetics),  through  the  agency  of  some  one  or  more  varieties  of 
gas-producing  bacilli. 

In  the  mean  time  there  is  the  fact  recorded  by  Jiirgensen,*'  that 
Hufner  analyzed  the  gas  collected  from  abscesses  behind  sterno- 
clavicular articulation  and  from  the  upper  part  of  the  thigh,  and 
found  nitrogen,  84.45  parts;  oxygen,  14.05  parts;  carbonic  and  sul- 
phurous gases,  1.05  parts;  but  whether  the  gas  was  developed  in  the 
abscesses  or  found  its  way  thither  from  without,  both  in  this  case 
and  in  that  of  an  analysis  by  Dressier,  there  was  doubt. 

It  is  nearly  ten  years  since  the  discovery  of  the  bacillus  aerogenes 
capsulatus,  the  agency  of  which  is  invoked  to  discredit  the  great 
mass  of  evidence  accumulated  in  medical  literature  showing  the 
danger  of  air  entrance  through  the  uterine  veins,  and  is  it  "any- 
thing less  than  amazing"  that  we  have  to  go  back  to  the  time  of 
Roux^^  in  the  early  years  of  the  last  century  to  find  more  than  one 
recorded  statement  of  measurement  or  analysis  of  gas  found  post- 
mortem in  the  heart  or  vessels? 

Now  let  us  examine  the  single  observation  to  which  I  have 
alluded.  It  is  not  the  observation  of  a  bacteriologist.  Indeed,  it 
was  published  when  bacteriology  was  barely  emerging  from  its 
chrysalis  state.  Moreover,  it  is  an  observation  which  supports 
neither  the  doctrine  of  the  demonstrators  of  gas  sepsis,  nor  that  of 
the  advocates  of  air  embolism,  but  illustrates  that  conjectural  terra 
incognita  or  possible  middle  ground  between  the  territories,  equally 
definite,  as  I  must  maintain,  of  gas  sepsis  due  to  bacilli  and  of  air 
embolism.  It  seems  an  instance  fairly  demonstrated  of  gas  set  free 
from  solution  in  the  blood.  The  case  is  recorded  by  M.  Hervieux." 
A  young  woman  was  delivered  of  her  second  child,  a  male,  after 
normal  labor.  On  the  tenth  day  a  vaginal  injection  was  adminis- 
tered for  the  correction  of  fetid  lochia.  Careful  precautions  were 
taken  against  the  admission  of  air.  The  eleventh  day  another 
injection  was  given,  with  the  same  precautions.  This  second  injec- 
tion at  7.30  P.M.  was  followed  by  the  loss  of  750  grams  of  fluid 
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blood,  and  by  a  rigor  and  chattering  of  teeth.  Later  in  the  evening 
she  had  an  angry  quarrel,  ending  with  an  ungovernable  nervous 
crisis.    Death  half  an  hour  after  midnight. 

Autopsy  was  made  thirty  hours  after  death.  There  was  no 
evidence  of  putrefaction.  Cardiac  vessels  were  carefully  tied. 
Heart  distended  with  gas;  vena  cava  the  same;  contents  of  latter 
lost  by  accidental  puncture,  but  whole  inferior  cava  from  right 
auricle  to  primary  iliacs  full  of  frothy  blood.  None  in  iliacs  nor 
utero-ovarian  veins,  nor  superior  cava  nor  its  tributaries.  Uterus 
showed  no  vestige  of  inflammation  nor  suppuration.  Washing  of 
the  interior  at  fundus  revealed  the  seat  of  the  hemorrhage:  two 
little  erosions  the  size  of  a  pinhead,  with  small  red  clots  adhering. 
Appendages  perfectly  healthy.  Gas  from  heart,  chiefly  from  right 
cavity,  but  some  from  left,  collected  under  water  to  a  volume 
equalling  40  to  45  grams  of  water,  analyzed  with  the  following 
result:  oxygen,  7  parts;  carbonic  acid,  11  parts;  nitrogen,  82  parts. 
Same  gases  as  those  of  air,  but  in  different  proportions. 

M.  Hervieux  cites  M.  Durand-Fardel's  case  reported  at  the 
Academy  of  Medicine,  session  of  December  9,  1851.  A  lady  aged 
fifty-six  years,  of  healthy  appearance,  in  coming  out  of  a  bath  felt 
oppressed,  sank  in  a  chair  without  power  to  speak,  and  died  in  five 
minutes.  At  the  autopsy,  twenty-two  hours  after  death,  the  heart 
was  found  to  be  much  distended  and  to  contain  bubbles  of  gas, 
with  very  frothy  blood.  The  whole  abdominal  venous  system  was 
engorged  with  dark,  frothy  blood,  and  the  blood  of  the  splenic  and 
portal  veins  contained  numerous  bubbles  of  gas. 

M.  Durand- Fardel  adopted  the  view  of  a  spontaneous  exhalation 
of  gas  during  life  in  the  venous  system,  probably  due  to  an  unknown 
alteration  of  the  blood. 

The  analogue  of  these  and  similar  observations  is  found  in  the 
caisson  illness.  It  seems  to  be  determined  that  symptoms  and 
lesions  in  that  disease  are  due  to  the  presence  in  the  system  of  gas 
withdrawn  from  solution  in  the  blood." 

Hervieux's  case  was  not  one  which  would  to-^lay  be  claimed  as 
one  of  air  embolism,  but  rather  as  an  instance  of  gas  sepsis.  Its 
long  interval  of  ten  days  after  delivery,  and  its  interrupted  progress 
toward  the  fatal  issue  would  remove  it  from  the  former  category 
and  align  it  with  the  latter.  The  advocates  of  gas  sepsis  might 
claim  it  as  their  own  but  for  the  counterevidence  of  the  gas  analysis. 

The  puerperal  cases  on  which  Professor  Welch  relies  for  the 
support  of  his  contention  are  all  cases  of  emphysema  of  uterine 
walls,  and  in  all  but  one  there  was  physometra.  Such  cases  develop 
slowly,  either  days  after  delivery  or  incidentally  to  the  presence  in 
the  uterus  of  a  decomposing  foetus.  They  form  clinically  a  class 
by  themselves.  The  reasonable  inference  in  these  cases  is  that 
the  bacillus,  aerogenes  capsulatus  found  post-mortem  in  the  tissues 
is  the  fatally  noxious  agent;  but  the  weak  point  in  the  demonstra- 
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tion  is  the  omission  to  collect  and  analyze  the  gas  found  in  the 
vessels.  When  death  has  occurred  suddenly,  after  hours  or  days 
of  localized  emphysema,  the  event  may  well  be  suspected  to  be 
due  to  distention  of  the  right  heart  or  invasion  of  the  pulmonary 
capillaries  by  the  gas  after  long  overdistention  of  neighboring  or 
remoter  tissues. 

Cases  of  injury  or  operation  with  complications  such  as  gangrene 
and  emphysema  are  recorded  in  which  slow  or  sudden  death  has 
ensued,  and  the  veins  and  heart  after  death  have  been  found  to 
contain  frothy  blood. 

They  form  a  class  wherein  the  presumption  now  is  that  the  gas 
found  post-mortem  is  the  product  of  sepsis.  Whether  the  presence 
of  this  gas  in  the  heart  and  pulmonary  vessels  be  the  proximate 
cause  of  death  is  a  question  which  should  be  decided  in  each  instance 
by  the  clinical  history  and  the  quantity  and  distribution  of  the  gas. 

Many  cases  of  this  character  were  recorded  before  the  discovery 
of  gas  bacilli,  and  attributed  by  the  observer  to  slow  or  rapid  admis- 
sion of  atmospheric  air.^^  Of  these  only  one  (referred  to  by  Dr. 
Porter)  is  found  in  surgical  history  of  modern  war.^^ 

It  is  curious  to  note  that  notwithstanding  Baron  Larrey's^"  well- 
known  remark  concerning  the  frequency  of  deaths  on  the  battle- 
field from  entrance  of  air  into  the  veins,  neither  the  index  of  the 
"  Surgical  History  of  the  War  of  the  Rebellion  "  nor  that  of  the 
Chino-Japanese  War  contain  any  reference  to  air  embolism, 

Parise^^  affirms  that  the  putrid  character  of  the  gas  developed  in 
some  cases  of  gangrene  determines  no  septic  action,  but  produces 
death  in  the  same  way  as  does  air  accidentally  entering  the  veins. 

Professor  Welch  himself  admits  the  "  possibility  that  gas  generated 
by  bacteria  may  have  entered  wounded  veins  in  sufficient  amount 
and  so  suddenly  as  to  have  caused  death." 

The  surprising  thing  is  that  this  theory  of  gas  sepsis  should  be 
invoked  to  invalidate  a  well-established  presumption  of  death  by 
air  entrance  in  a  class  of  cases  wholly  unlike  these  septic  cases 
in  their  clinical  aspect,  and  this  without  a  single  supporting  veri- 
fication by  gas  analysis.  On  the  other  hand  the  clinical  picture  of 
spontaneous  air  entrance  through  the  uterine  veins  is  identical  in 
feature  with  the  same  accident  occurring  in  surgical  cases  and  in 
attempts  at  abortion.  It  occurs  at  the  time  of  delivery  or  shortly 
afterward,  is  sudden,  and  is  seldom  lacking  in  some  of  the 
characteristic  symptoms. 

Take,  for  instance,  the  case  of  Cordwent.^^  A  healthy  young 
woman  of  twenty-eight.  Babe  and  placenta  expelled  while  the 
patient  was  standing.  Babe  fell  to  the  floor,  dragging  out  the 
placenta.  Almost  immediately  a  kind  of  gurgling  sound  was 
heard.  Patient  remained  standing  about  a  minute,  holding  on  to 
the  bedpost,  and  then  exclaimed :  "I  cannot  see;  I  feel  faint;  lay  me 
on  the  bed."     This  was  done,  and  she  died  instantly.     Autopsy 
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twenty-four  hours  after  death.  Uterus  healthy,  A  portion  of  wall 
of  fundus  about  the  size  of  a  five-shilling  piece,  slightly  more  puffy 
than  the  other  portions;  and  on  cutting  into  it  air-bubbles  escaped. 
There  was  no  laceration  of  placental  surface.  The  uterine  cavity 
contained  only  one  small  clot;  its  lining  membrane  was  healthy. 

The  coronary  vein  of  the  stomach  was  distended  by  air,  and  con- 
tained only  a  fine  thread  of  blood.  The  right  side  of  heart  was 
slightly  gorged,  and  when  the  auricle  was  punctured  air-bubbles 
escaped  from  its  contained  blood.  There  can  be  no  mystery  about 
the  mechanism  of  this  fatal  event.  The  uterus  relaxed  after  the 
pain  which  caused  the  rapid  expulsion  of  the  child,  and  produced  a 
partial  vacuum.  The  inrushing  air  at  the  moment  when  the 
placenta  passed  through  the  vaginal  outlet  found  entrance  into  the 
venous  system  through  uterine  sinuses  not  wholly  closed  by  coagula. 
The  inlet  was  sealed  by  collapse  of  the  vaginal  walls  and  perhaps 
by  a  clot,  and  the  ascent  of  the  imprisoned  air  to  the  heart  was 
favored  by  the  erect  position  of  the  patient. 

Other  cases  have  been  reported  by  Heckford,^^  Davidson,^*  and 
Braun.^^  Lauffs^^  gathered  notes  of  IS  cases  which  he  classified 
as  cases  of  spontaneous  air  embolism  through  the  veins  of  the 
uterus.  Nine  of  them  I  have  in  this  or  the  earlier  paper  cited  from 
the  original  sources.  Two  others,  reported  by  Draper,^^  occurred 
in  the  offices  of  abortionists,  and  may  have  been  forced  rather  than 
spontaneous,  while  three,  observed  in  the  clinic  and  polyclinic  of 
Bonn^^  and  elaborately  reported,  were  cases  of  artificial  delivery 
in  which  it  would  be  difficult  to  exclude  the  possible  agency  of 
shock  or  sepsis  or  both  as  contributing  to  the  fatal  results,  though 
air  was  found  at  the  autopsy  in  the  right  heart  and  in  the  large 
veins  in  each  case.  There  remain  the  four  following  cases  to  be 
credited  to  Lauffs :  Levy^^  reported  a  case  of  a  woman  of  fifty  years 
who  died  while  undergoing  a  delivery  by  forceps.  At  the  autopsy 
were  found  partial  loosening  of  the  placenta,  frothy  blood  in 
abdominal  veins,  air  in  right  internal  spermatic  vein  and  in  pul- 
monary vessels.  Fiirst^^  reported  a  fatal  case  occurring  in  a  Vienna 
hospital.  A  woman  aged  twenty-five  years,  secundipara,  who  on 
expulsion  of  the  infant  was  turned  from  side  to  back.  Thereupon 
she  immediately  became  asphyxiated,  lost  consciousness,  and  died 
in  an  hour  after  delivery.  The  autopsy  revealed  air  embolism  as 
the  cause  of  death. 

Bischoft"^^  gave  a  case  recorded  by  Hegar.  A  woman  who  had 
experienced  a  normal  labor  died  suddenly  on  the  fifth  day  of  lying-in. 
She  had  laughed  loudly  while  engaged  in  conversation,  and  imme- 
diately convulsive  movements  and  rattling  in  throat  ushered  in 
death.  Autopsy  showed  frothy  blood  in  right  ventricle  and  right 
branch  of  pulmonary  artery.  Air  escaped  from  veins  of  the  dura. 
These  three  cases,  while  suggestive  of  nothing  so  much  as  spon- 
taneous air  embolism,  are  too  meagre  of  detail  to  permit  of  exact 
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conclusions.  The  fourth,  which  I  condense  in  extracting  from  the 
paper  of  Lauffs,  is  a  well-observed  case  of  Kezraarsky^"  occurring 
at  the  University  Lying-in  CUnic  of  Budapest,  March  19,  1877. 

An  unmarried  washerwoman  of  thirty  years  was  admitted  at  10 
A.M.  in  labor  at  full  term  of  her  fourth  infant.  Hydramnios  was 
diagnosed.  From  noon  the  pains,  which  had  been  few  and  weak, 
became  frequent  and  stronger.  About  3  p.m.  a  bag  of  membranes 
emerged,  the  size  of  a  fist,  and  during  the  momentary  absence  of 
the  midwife  from  the  bedside,  burst,  flooding  the  bed  with  the 
waters.  About  fifteen  minutes  afterward,  while  the  woman  was 
still  clearing  up  the  water,  the  patient  suddenly  jerked  her  head 
backward,  gasped  painfully  for  air,  her  face  became  livid,  and  her 
breathing  stopped.  The  whole  scene  passed  w4th  such  lightning 
quickness  that  the  assistant.  Dr.  Liebmann,  who  reached  the  bed 
in  two  minutes,  found  no  pulse,  but  noticed  two  incomplete  respira- 
tory movements  of  the  thorax,  and  heard  the  heart's  action  faintly 
as  the  patient  lay  on  her  back.  While  artificial  respiration  was 
undertaken.  Dr.  Liebmann  applied  forceps  to  the  child's  head  in 
the  pelvis,  and  delivered  an  asphyxiated  male  infant  of  2780  grams' 
weight.  External  pressure  caused  the  expulsion  of  the  placenta 
directly  afterward.  In  spite  of  all  efforts  the  heart's  action  ceased 
and  the  patient  expired.  The  liquor  aranii  amounted  to  4  litres. 
At  first  glance  Dr.  Liebmann  had  the  impression  that  eclampsia 
might  have  occurred,  but  in  contradiction  of  that  idea  came  the 
decided  assurance  of  the  practitioner  present  and  the  experienced 
midwife,  that  there  were  no  convulsions.  The  belief  was  then 
adopted  that  either  pulmonary  embolism  or  the  entrance  of  air 
into  the  veins  was  the  cause  of  death.  Autopsy  twenty  hours  after 
death  by  Professor  Scheuthauer.  The  heart  was  moderately  con- 
tracted. The  left  ventricle  contained  a  little  fluid  blood  of  yellow- 
ish-white color.  In  the  right  ventricle,  especially  near  the  pul- 
monary valves,  also  in  the  inferior  cava  and  the  uterine  veins,  was 
pale  reddish-brown  fluid  blood  mingled  with  small  and  large  air- 
bubbles.  Frothy  blood  flowed  from  the  veins  of  the  uterus  when 
that  organ  was  incised  and  pressure  applied.  Professor  Scheuthauer 
thought  that  the  air  present  was  not  the  product  of  putrefaction, 
because  the  body  presented  no  signs  of  decomposition,  and  there 
was  no  trace  of  air  found  in  the  jugulars  nor  the  other  large  vessels. 

Kesmarsky  remarks  concerning  this  case  that  the  manner  of 
entrance  of  air  was  obvious.  At  the  rupture  of  the  membranes  the 
woman  was  nearly  in  the  Sims  position,  for  she  lay  on  her  left  side 
with  thighs  drawn  up,  pelvis  oblique  over  the  bed,  and  head  on  the 
edge  of  two  flat  hair  bolsters,  so  that  the  face  and  thorax  seemed  a 
little  downward.  The  prominent  abdomen  was  lower  than  the 
pelvis,  and  noticeably  lower  than  the  ostium  vagiruE.  The  mechan- 
ism of  the  accident  was  as  follows:  When  the  large  bag  of  mem- 
branes was  suddenly  extruded  and  ruptured,  a  space  was  made 
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between  the  collapsed  membranes  and  the  flabby,  voluminous  walls 
of  the  multiparous  vagina.  At  the  same  time  the  intra-abdominal 
pressure,  by  the  quick  escape  of  a  very  large  quantity  of  amniotic 
fluid,  became  negative,  and  air  rushed  in  between  the  membranes 
and  the  walls  of  the  uterine  cavity.  The  fetal  head  descended 
and  the  retracting  cervix  uteri  closed  around  it.  The  placenta, 
having  become  partially  detached  by  the  contracting  and  relaxing 
uterus,  left  openings  into  uterine  sinuses  through  which  the  air, 
imprisoned  in  the  uterus,  directly  entered  the  veins.  All  this 
occurred  within  the  five  minutes  which  elapsed  between  the  burst- 
ing of  the  membranes  and  the  first  symptoms  of  difficult  breathing. 
The  absence  of  external  hemorrhage  has  no  value  as  opposition 
testimony,  because  such  blood  as  issued  from  the  placental  sinuses 
was,  like  the  air,  prevented  from  escape  by  the  presence  and  pressure, 
as  a  tampon,  of  the  fetal  head. 

As  though  to  furnish  more  links  to  the  chain  of  proof,  surgical 
cases  are  not  wanting  with  post-mortem  demonstration  of  fatal  air 
entrance  by  way  of  the  uterine  veins.  Wyman^^  and  Cheever®  have 
each  reported  a  case  occurring  during  aspiration  of  pelvic  tumors. 
Several  instances  of  sudden  death  in  cases  of  placenta  prsevia  have 
been  recorded  and  discussed  in  German  periodicals,  and  are  reason- 
ably ascribed  to  air  embolism.  To  this  category  belong  cases  of 
Kramer,  Kruckenberg,  and  Heuck.^^  But  when  in  such  cases,  those 
for  example  of  Lesse  and  Zorn,^^  death  has  been  much  delayed, 
the  door  of  controversy  is  opened  as  to  the  possible  agency  of  gas 
sepsis.  The  eight  cases  which  I  have  chosen  for  citation,  added  to 
the  eleven  collected  in  my  thesis,  all  lack,  it  is  true,  the  ultimate 
proof  of  the  chemical  analysis,  while  some  are  extremely  meagre; 
but  all  the  reported  cases  of  supposed  gas  sepsis  are  likewise  unsup- 
ported by  chemical  proof.  If  the  latter  class  stands  on  a  bacterio- 
logical basis,  surely  the  former  may  claim  an  equally  firm  founda- 
tion on  clinical  grounds  and  convincing  analogies. 

I  suppose  that  most  practitioners  of  long  experience  have  wit- 
nessed cases  of  sudden  death  after  childbirth,  with  attendant  symp- 
toms indicating  the  possible  entrance  of  air  into  the  circulation, 
but  have  been  unable  to  verify  this  inference  by  means  of  an 
autopsy. 

It  is  probable  that  more  fatal  cases  of  air  entrance  through  the 
uterine  veins  occur  than  do  like  accidents  in  surgical  operations, 
and  that  present-day  obstetricians  are  less  generally  cognizant  of 
this  danger  than  surgeons.  There  would  be  a  correlation  between 
these  two  facts,  if  facts  they  be. 

Skeptics  have  adduced  the  fact  that  the  accident  has  not  occurred 
in  Cesarean  section.  The  reply  is  that  since  atmospheric  pressure 
does  not  become  negative,  conditions  promoting  the  accident  are 
not  afforded  in  that  operation.  According  to  Cohnheim,  air  can 
find  entrance  into  the  veins  whenever  atmospheric  air  has  access 
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to  the  cavity  whose  tension  is  less  than  that  of  the  air.  These  con- 
ditions may  be  fulfilled  in  particular  cases  in  a  variety  of  ways: 

Veins  and  sinuses  may  be  emptied  by  hemorrhage  and  remain 
patulous;  violent  nervous  agitations  may  induce  succussion  of 
abdominal  walls  so  as  greatly  to  extend  the  area  of  Vespace  dan- 
ger euse;  a  contracting  and  relaxing  uterus  may  act  as  a  receiver 
and  pump;  or  a  sudden  turning  of  the  body  may  cause  retreat 
of  the  viscera,  and  suction  of  air  through  a  relaxed  and  patulous 
uterus  and  vagina.  Air  once  introduced  may  be  hindered  from 
escape  through  the  channel  of  entrance,  and  the  greater  veins  may 
easily  be  the  path  of  least  resistance.  None  of  these  conditions 
are  presented  in  the  operation  of  Csesarean  section. 

As  the  controversy  stands  to-day,  in  the  light  of  the  solitary  gas 
analysis  of  Hervieux,  it  would  seem  reasonable  to  maintain  that  no 
case  of  assumed  death  by  gas  sepsis  even  with  gas  bacilli  demon- 
strated could  be  declared  proven,  nor  any  case  of  assumed  death 
by  air  embolism  could  be  declared  spurious  or  disproven  without 
collection  of  the  gas  found  in  the  heart  or  vessels,  and  the  demon- 
stration of  a  pale-blue  hydrogen  flame  on  ignition,  or  an  explosion 
due  to  the  presence  of  hydrogen  or  marsh  gas. 

True,  the  recorded  cases  of  spontaneous  uterine  air  entrance 
are  rare.  So,  too,  are  those  of  pulmonary  embolism  after  childbirth; 
and  it  may  be,  as  has  been  affirmed,  difficult  or  impossible  to  dis- 
tinguish between  these  two  accidents  by  the  symptoms.  Pul- 
monary embolism,  hoASieyer,  is  usually  consequent  upon  phlebitis 
and  thrombosis  of  the  thigh,  and  occurs  with  these  concomitants  days 
after  delivery,  as  gas  sepsis  does  with  the  surroundings  of  gangrene 
or  decomposition;  while  spontaneous  air  embolism,  as  has  been 
shown,  is  attendant  upon,  or  follows  shortly  after,  delivery.  All 
these  accidents  indubitably  sometimes  occur,  and  in  the  interest 
of  scientific  truth  what  is  most  needed  is  the  urging  upon  all 
observers  the  careful  reporting  of  cases,  and  the  determination  in 
each  case  of  the  exact  nature  of  the  accident,  whenever  possible, 
by  post-mortem  investigation  carried  to  its  last  analysis. 

The  literature  of  alleged  forcible  introduction  of  air  into  the 
veins  of  the  uterus  has  expanded  in  forty  years  from  the  four  cases 
contained  in  my  thesis  to  a  large  number.^^ 

To  the  present  inquiry  these  cases  have  pertinence,  first,  because, 
taken  as  a  whole,  the  cause  of  death,  when  confirmed  by  the  finding 
of  air  in  the  right  heart  and  large  veins,  does  not  admit  of  dispute; 
second,  by  reason  of  the  striking  similarity  in  symptoms  between 
them  and  those  cases  which  are  chiefly  depended  upon  as  charac- 
teristic instances  of  fatal  spontaneous  air  entrance,  whether  surgical 
or  obstetrical;  and  it  might  be  added,  third,  because  they  offer, 
especially  when  the  medico-legal  element  is  introduced  by  a  charge 
of  criminaUty,  the  best  prospect  of  determining  the  minimum 
quantity  of  air  necessary  to  produce  death  when  admitted  into  the 
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veins  of  the  human  body.  This  brings  up  the  third  ground  of  that 
skepticism  to  which  I  alluded  to  in  my  opening  paragraph,  and  I 
shall  refer  to  it  later. 

Upon  the  mechanical  conditions  concerned  in  the  accident, 
nothing  need  be  added  to  the  remarks  already  made.  Regarding 
proximate  causes  it  is  otherwise,  for  the  period  which  this  r^sum^ 
is  intended  to  cover  is  prolific  in  careful  scientific  search.  It  is 
impossible  within  the  limits  here  permitted  to  do  more  than  glance 
at  the  conclusions  of  a  few  among  the  noted  men  who  have  made 
patient  study  of  the  subject. 

^  In  voluminous  literature  the  decade  of  the  70's,  following  the 
revival  of  professional  interest,  was  surpassed  only  by  the  decade 
of  the  30's;  in  systematic,  scientific  study  and  painstaking  analysis 
it  surpassed  the  30's  or  any  intervening  decade,  and  the  impetus 
thereby  given  to  productive  research  has  extended  through  the  80's 
and  90's  to  the  present. 

Doubtless  both  the  interest  and  the  results  were  enhanced  by 
the  introduction  and  the  use  of  instruments  of  precision  unknown 
to  the  former  generation  of  workers,  and  by  means  of  which  con- 
clusions could  be  made  much  more  exact.  Panum,^*  in  Germany, 
and  Or^,^^  in  France,  were  among  the  last  of  the  men  of  note  who 
made  contributions  to  the  doctrine  of  air  embolism  before  the  new 
era  opened. 

Or^,  in  1863,  held  that  air  not  only  distends  the  right  cavities, 
but  also  has  a  sedative  action  upon  the  muscular  fibre  which  deter- 
mines paralysis  of  the  right  ventricle,  herein  taking  similar  ground 
to  Busse^^  and  Marchal  (de  Calvi)." 

This  chemical  theory  of  Or^,  which  had  some  acceptance  in 
France,  was  contradicted  by  the  studies  of  Demarquay,^  who,  with 
his  pupil  Meric,  concluded  that  air  acts  only  mechanically,  herein 
following  the  teaching  of  Magendie. 

The  theory  of  Boerhaave  and  later  of  Poiseuille,^^  that  the  lungs 
are  the  seat  of  circulatory  obstruction,  sustained  by  Ericcson  and 
Milne-Edwards,  was  adopted  by  Claude  Bernard^"  in  1873.  Muron 
and  Laborde,*^  working  together  in  1874,  maintained  the  view 
that  brusque  injection  causes  death  by  distention  of  the  right 
heart,  while  injection  more  slow  determines  death  by  suspension 
of  the  cerebral  functions  favored  by  the  diminution  of  strength  of 
the  cardiac  contractions.  Kowalewsky  and  Wyssolsky,^^  of  Kasan, 
in  1874,  deduced  from  experiments  on  cats  and  dogs  a  belief  in 
anaemia  of  the  aortic  system  by  the  mechanical  hindrance  of  froth 
in  the  right  heart.  Other  essayists  in  the  same  decade  were  Pallas*^ 
and  Esleben." 

In  1875  a  young  knight  entered  the  lists  to  dispute  the  old  doc- 
trines and  to  establish  a  new  one. 

Louis  Couty,*^  working  in  Vulpian's  laboratory,  made  many 
experiments  on  animals,  together  with  careful  analysis  and  com- 


I 


GREENE:    AIR   IN   THE   VEINS    AS    A    CAUSE    OF   DEATH.       1069 

parison  of  the  labors  and  theories  of  all  his  predecessors  in  this 
field,  and  of  all  known  cases  of  the  accident.  On  this  basis  he 
developed  in  his  thesis  for  the  doctorate  in  medicine  the  theory 
which  until  recently  has  held  the  more  general  acceptance. 

He  denied  the  theories  of  cardiac  paralysis,  both  chemical  and 
mechanical;  likewise  the  theories  that  air  kills  by  reaching  the 
brain  or  by  obstructing  the  lung  capillaries.  He  affirmed,  and 
claimed  to  have  proved,  that  the  entrance  of  air  produces  one  sole 
trouble,  fall  of  tension  and  circulatory  arrest;  and  that  all  general 
consecutive  accidents,  momentary,  grave,  or  mortal,  are  the  direct 
consequence  of  this  initial  circulatory  trouble.  This  stasis  of  cir- 
culation is  due  not  to  paralysis  of  the  cardiac  walls,  for  they  contract 
more  energetically,  but  because  they  contract  upon  an  elastic  fluid 
(air)  and  compress  it  instead  of  propelling  it.  Further,  the  disten- 
tion of  the  cavities  causes  tricuspid  insufficiency  and  venous  reflux. 
The  blood  current  into  the  pulmonary  arteries  is  checked  with 
resulting  cerebral  anaemia,  followed  by  bulbar  death.  M.  Couty 
pursued  his  argument  with  such  eloquence  and  elaborated  it  with 
such  wealth  of  illustration  and  thoroughness  of  analysis  as  to  cap- 
tivate the  reader  and  silence  opposition.  His  doctrine  received 
the  seal  of  Cohnheim's^"  approval,  and  held  undisputed  sway  for 
years. 

Heart  death  was  the  accepted  belief  of  V.  Feltz,*^  1878;  Passet,** 
1886;  Jiirgensen,^^  1887.  In  this  country  Dr.  Nicholas  Senn,^  in 
1885,  made  a  monumental  study  of  the  subject.  He  returns  to  the 
belief  of  some  of  the  earlier  writers,  and  espoused  by  Dr.  John  Reid, 
that  the  conditions  producing  death  aie  (using  Senn's  language), 
"a,  mechanical  overdistention  of  the  ight  ventricle  of  the  heart 
and  paralysis  in  diastole;  b,  asphyxia  from  obstruction  to  the  pul- 
monary circulation  consequent  upon  embolism  of  the  pulmonary 
artery." 

He  believes,  further,  that  "such  air  embolism  is  relieved  in  a 
comparatively  short  time  provided  the  contraction  of  the  right 
ventricle  continues  unimpaired  for  a  sufficient  length  of  time  to 
force  the  air  through  the  pulmonary  capillaries  into  the  general 
circulation." 

Dr.  H.  A.  Hare,  of  Philadelphia,  in  1889,  on  the  basis  of  research 
among  the  earlier  writers  and  experiments  of  his  own  on  dogs, 
avowed  his  belief  in  the  harmlessness  of  air  entrance  into  the  veins 
of  human  beings  during  surgical  procedures.  He  thought  obstetri- 
cal cases  presented  different  conditions  and  might  have  possibilities 
of  danger. 

To  give  his  position  its  full  advantage,  I  quote  the  following 
remark  of  Dr.  Hare,  though  I  have  failed  to  find  the  paragraphs  in 
bis  paper  devoted  to  the  alleged  proof:  "We  have  proved  that  the 
quantity  of  air  entering  the  veins  under  such  circumstances  (surgical 
accidents)  cannot  be  of  any  great  quantity." 
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Dr.  Hare  thinks  that  "there  is  no  evidence  whatever  that  air 
may  not  be  taken  anywhere  that  blood  can  flow."  But  Poiseuille, 
1837,  is  among  those  earher  authorities  with  whom  Dr.  Hare  is 
famiUar,  and  of  him  Couty  remarks:  "Le  fait  (est)  bien  prouv^  par 
Poiseuille  le  sang  spumeux  necessite  pour  traverser  un  resean 
capillaire  une  pression  plus  forte  que  du  sang  pur."    (Th^se,  p.  35.) 

Velpeau  did  not  attack  the  proposition  that  the  entrance  of  air 
into  the  veins  had  been  the  cause  of  fatal  accidents,  as  Dr.  Hare 
supposes,  but  took  the  true  scientific  attitude  toward  the  subject, 
and  by  analysis*  of  the  reported  cases,  including  one  of  his  own, 
pointed  out  those  which  he  classed  as  doubtful,  others  as  probable, 
and  still  others  as  almost  certain,  not  carrying  any  doubt  to  his 
mind.  Had  Dr.  Hare  in  this  spirit  examined  the  record  of  some 
cases  since  Velpeau's  time — Volkmann's  case,  surgery  of  the  head ; 
Tr^lat's,  submaxillary;  or  Cheever's  pelvic  case — he  must  have 
modified,  might  have  reversed,  his  opinion. 

After  these  men  of  the  80's  the  pendulum  of  opinion  begins  to 
swing  away  from  heart  death,  though  so  recently  as  1902  we  have 
an  American  writer.  Dr.  Malcolm  Goodridge,^^  whose  research  and 
experiments  lead  him  to  the  belief  that  death  is  due  to  one  of  two 
possible  causes: 

1.  Gaseous  distention  of  right  auricle  and  failure  of  the  blood  to 
reach  the  left  ventricle,  and  consequently  anaemia  of  the  brain  centres. 

2.  And  to  his  mind  the  more  important  factor,  plugging  of  the 
coronary  vessels  with  air  emboli. 

Hauer,^^  in  1890,  holds  to  the  theory  of  lung  death,  and  with  him 
stands  the  latest  investigator.  Dr.  L.  Wolffs,^*  of  Berhn,  in  1903. 

Dr.  Wolffs  undertook  a  series  of  experiments  on  dogs  to  deter- 
mine what  becomes  of  air  injected  into  the  circulation,  and  what 
is  the  cause  of  death;  and  his  conclusions  are  noteworthy.  He 
finds  that  the  air  entering  the  venous  system  presses  toward  the 
heart.  From  the  heart  the  pulmonary  arteries  are  filled  with  air, 
which  passes  on  into  the  capillaries.  Here  its  progress  meets  with 
a  very  important  resistance.  The  heart  can  overcome  this  resist- 
ance if  too  great  a  number  of  capillaries  are  not  too  suddenly 
obstructed.  The  heart  will  meet  the  increased  demand  the  more 
easily  the  greater  its  strength  and  the  less  the  amount  of  blood 
which  has  been  lost. 

On  account  of  the  peculiar  anatomical  relations  which  exist 
for  the  lung  capillaries,  the  air  is  not  pressed  into  the  corresponding 
capillary  system,  but  into  the  alveoli,  where  it  mixes  with  the 
inspired  air  of  the  breath.  It  is  not  strange  that  in  this  process  of 
filtration  isolated  air-bubbles  find  their  way  into  the  venous  capil- 
laries of  the  lung.  This  would  again  be  a  cause  of  death  through 
embolizing  of  vital  tracts  in  the  brain,  spinal  marrow,  or  coronafy 
arteries,  an  outcome  surely  rare,  but  one  that  could  not  be  charac- 
terized as  lung  death. 
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Wliat  becomes  of  the  large  quantities  of  air  injected,  since  it 
does  not  enter  the  general  circulation  nor  remain  long  in  the  right 
heart  and  large  veins,  except  in  cases  where  the  whole  pulmonary 
tract  is  embolized  by  too  large  and  sudden  injections?  Even  sub- 
tracting absorbed  oxygen  the  remaining  amount  is  still  far  below 
the  injected  quantity.  This  can  only  be  passed  out  through  the 
lungs.  If  the  explanation  be  not  accepted  that  embolized  pul- 
monary capillaries  are  the  seat  of  interruption  of  the  circulation, 
how  could  be  explained  the  greater  tolerance  in  cases  of  interrupted 
and  renewed  introduction  of  air? 

Dr.  Wolffs  has  never  been  able  to  find  air  in  appreciable  quan- 
tities beyond  the  pulmonary  capillaries,  neither  in  the  left  heart 
nor  in  the  pulmonary  veins,  and  thinks  that  only  an  open  foramen 
ovale  would  permit  the  passage  of  air  into  the  great  circulation 
after  venous  injection.  Recorded  instances  of  such  transmission 
he  believes  to  be  mistakes  in  observation  due  either  to  decomposi- 
tion, gas  formation  in  vivo,  or  entrance  of  air  during  section. 

In  all  this  niaze  of  experiment  and  inference,  always  incomplete 
and  often  contradictory,  is  there  any  clue  by  which  to  arrive  in 
sight  of  a  goal  of  final  agreement?  Perhaps  the  clue  may  be  got 
by  twisting  a  thread  from  Couty  with  one  from  Wolffs.  Couty 
was  right  when  he  affirmed  the  stasis  of  the  blood  current,  not 
primarily  by  overdistention  and  paralysis  of  the  right  heart,  but 
by  ineffectual  contraction  upon  an  elastic  medium  and  venous 
reflux  through  tricuspid  insufficiency. 

While  he  admitted  in  obstruction  of  pulmonary  vessels  a  possible 
contributing  influence  making  for  stasis,  he  did  not  assign  to  this 
a  sufficiently  important  role  because  experiment  and  deduction 
combined  to  mislead  him  into  the  belief  that,  since  he  found  little 
air  post-mortem  in  pulmonary  arteries  after  venous  injection,  there- 
fore little  had  entered  those  vessels.  Wolffs  having  shown  that  air 
forced  into  the  pulmonary  capillaries  does  not,  as  Senn  thought, 
enter  the  general  circulation,  but  escapes  into  the  alveoli,  seems  to 
have  supplied,  if  I  may  stretch  the  metaphor,  the  missing  link 
which  connects  the  threads.  The  clue  is  stronger  by  the  two  threads 
than  by  either  alone,  and  guides  to  a  conclusion.  Cerebral  and 
bulbar  anaemia  is  the  sole  physiological  cause  of  the  issue  in  fatal 
cases  of  entrance  of  air  into  the  veins.  The  mechanical  origin  of 
this  anaemia  is  combined  lung  and  heart  stasis  in  proportions  vary- 
ing with  the  quantity  of  air  introduced  and  the  time  occupied  in  its 
introduction.  The  statement  must  be  thus  qualified  in  conse- 
quence of  the  fact,  noted  by  Cohnheim  and  interpreted  by  Wolffs, 
that,  to  produce  lung  independently  of  heart  death,  more  than 
half  the  pulmonary  capillaries  must  be  obstructed  with  air  emboli, 
and  that  this  obstruction  must  be  brusque  and  not  gradual.  On 
the  other  hand,  heart  death,  unaided,  would  not  occur,  because  the 
heart  must  succumb  sooner  and  by  a  lower  degree  of  distention 
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in  consequence  of  simultaneous  hindrance  to  blood  propulsion 
from  pulmonary  air  emboli 

There  can  remain  to  be  noted  only  those  rare  exceptions  to  the 
foregoing  statement,  fatalities  which  are  neither  cases  of  lung  nor 
heart  death,  and  which  can  be  explained  only  by  the  exceptional 
passage  of  air  into  the  greater  circulation  by  way  of  the  pulmonary 
veins. 

In  my  earlier  paper  I  wrote:  "The  proximate  cause  of  death 
has  been  a  subject  of  much  controversy,  and  it  has  not  yet  been 
explained  beyond  a  doubt;"  and  after  giving  a  summary  of  the 
various  views  of  the  authorities  then  known,  I  added:  "The  weight 
of  evidence  indicates  that  one  of  the  chief  troubles  is  the  impedi- 
ment offered  to  the  passage  of  blood  through  the  lungs."  It 
does  not  seem  that  forty  years  have  furnished  occasion  for  much 
change  of  emphasis  here. 

The  question  already  alluded  to,  of  the  quantity  of  air  necessary 
to  produce  death  when  admitted  into  the  veins  of  a  human  being, 
is  an  undetermined  one,  but  must  not  be  disregarded. 

I  know  of  no  recorded  case  in  which  the  air  found  post-mortem 
was  measured  except  that  which  I  have  reported  above,  of  Her- 
vieux.  In  his  case  the  air,  collected  chiefly  from  the  distended 
right  cavities  of  the  heart,  but  some  of  it  from  the  left,  equalled  in 
volume  from  40  to  45  grams  of  water.  This  is  definite.  A  woman 
died,  not  instantly  but  somewhat  slowly  post-partum,  and  a  gas 
chemically  resembling  atmospheric  air,  of  a  volume  equalling  35 
to  40  c.c,  distending  the  right  heart,  was  the  only  cause  of  death 
discoverable  at  autopsy.  It  does  not  concern  us  here  whether  the 
gas  entered  the  veins  spontaneously  or  was  forced  in;  whether  it 
was  a  result  of  sepsis,  or  was  merely  liberated  from  solution  in  the 
blood.  We  need  not  too  carefully  inquire  why  the  state  of  the  pul- 
monary arteries  was  not  reported  upon,  nor  how  a  small  amount 
of  the  gas  found  its  way  to  the  left  heart.  What  we  are  not  per- 
mitted to  doubt  is  that  the  heart  was  stopped  in  diastole,  and  that 
the  distended  cavities  contained  35  to  40  c.c.  of  gas  twenty-two 
hours  after  death.  If  the  pulmonary  arteries  were  likewise  dis- 
tended and  their  capillaries  filled  with  air  or  gas  emboli,  while  the 
ascending  cava  was  charged  with  frothy  blood,  such  facts  would 
increase  the  estimated  total  of  gas  contained  in  the  circulatory 
organs  at  death  perhaps  threefold  or  fourfold,  and  would  show  that 
the  admission  of  air  or  evolution  of  gas  was  gradual  rather  than 
sudden,  and  that  other  mechanical  and  vital  factors,  besides  cardiac 
paralysis,  might  have  contributed  to  determine  the  character  of 
the  symptoms  and  to  promote  the  fatal  issue. 

Laborde  and  Muron  found  that  air  injected  quickly  into  the 
veins  of  animals  caused  sudden  stoppage  of  the  heart,  death  by 
cardiac  paralysis.  Slow  injections  by  small  and  repeated  amounts 
the  animal  supported  admirably.     Neither  slow  nor  quick,  but 
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gradual,  brought  lung  and  brain  symptoms  before  the  heart  stopped 
beating. 

I  give  below  in  parallel  columns  for  comparison  the  conclusions 
of  a  few  of  the  later  experimenters,  American  and  foreign,  respect- 
ing the  quantity  of  air  which  they  found  capable  of  killing  dogs. 
These  results  vary,  but  as  a  whole  do  not  differ  materially  from 
those  of  the  investigators  who  were  quoted  in  my  thesis: 

ORfe.  MuRON  and  Laborde. 

60  or  80  or  100  c.c,  fatal  result.  100  to  200  c.c,  brusque,  instant  death. 

Gouty.  Goodridge. 

80  c.c,  brusque  death ;  60  C.c.  in  weakened  dog,  75  c.c.  for  a  dog  of  forty  pounds'  weight,  usu- 
deatb.  ally  a  fatal  amount. 

Senn.  Kowalkwsky  and  Wyssolsky. 

Dogs   weighing  about  thirty  pounds  would  14  c.c.  or  less  at  once  had  killed ;  200  c.c.  or 

usually  recover  after  an  injection  of  30  c.c;  more  in  small  quantities  at  a  time,  borne 

double  that  amount  was  generally  a  fatal  without  disadvantage, 
dose. 

JOrgenskn,  Wolffs. 

Slow  injection  of  small  and  repeated  quanti-  20  c.c.  followed  in  fifteen  minutes  by  80  c.c, 
ties  during  sixty-five  minutes  upon  a  dog  fatal ;  20,  25,  and  30  c.c.  at  intervals  cover- 
weighing  16  kilos,  death  after  500  c.c.  ing  forty-five  minutes,  death  after  200  c.c. 

had  entered. 

I  am  ready  to  admit  that  the  fears  I  formerly  expressed  regard- 
ing the  possible  mechanical  harm  from  a  leaky  hypodermic  syringe, 
or  from  the  ordinary  operation  of  tracheotomy,  were  exaggerated. 
I  do  not  believe  that  a  bubble  of  air  introduced  into  a  vein  is  likely 
to  cause  alarming  symptoms.  What  may  be  the  minimum  quantity 
capable  of  doing  this  in  an  enfeebled,  perhaps  exsanguinated, 
possibly  frightened  or  agitated  subject  cannot  now  be  affirmed.-^ 

Conjectures  derived  from  algebraic  formulae  founded  on  weight 
and  volume  comparison  in  experiments  on  animals  must  be  delu- 
sive. 

A  statement  of  Couty  is  illuminating.  After  remarking  the 
evidence  of  cerebral  anaemia  in  animals  as  only  manifest  in  hurried 
respiration  in  the  series  of  observations  (the  second  of  his  four) 
illustrating  the  slightest  manifestation  of  general,  and  not  merely 
local,  trouble,  he  says:  "With  man,  whose  brain  is  more  sensitive, 
this  circulatory  trouble,  this  momentary  fall  of  tension,  suffices  to 
produce  a  syncope,  a  momentary  loss  of  consciousness."  (Italics 
are  Couty 's.) 

And  again  he  says,  after  noting  the  comparative  tolerance  of 
some  animals:  "These  accidents  are  much  more  rapid  with  man 
in  whom  the  heart,  we  have  seen,  is  more  dilatable,  in  whom  the 
organs  are  much  more  dependent,  and  the  brain  more  susceptible. 
But  even  in  this  more  complex  organism  after  the  entrance  of  air 
the  arrest  of  the  central  co-ordinators,  heartland  brain,  is  not 
instantaneous;  convulsions  when  they  have  occurred  have  super- 
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vened  an  appreciable  time  after  the  hissing  sound — that  is  to  say, 
twenty  or  thirty  seconds." 

The  physician  cannot  overlook  the  lesson  of  the  larger  therapeusis 
which  is  constantly  enforcing  attention  to  the  practical  truth  that 
the  delicate,  nervous  equilibrium  and  the  sensitive  brain,  which 
accompany  the  more  complex  development  of  the  human  being, 
constantly  have  to  be  heeded  in  practice,  and  must  necessarily  detach 
man  from  comparison  with  animals,  even  the  superior  ones,  when 
there  is  question  of  anything  in  the  nature  of  depressing  influence 
or  shock. 

It  remains  but  to  consider  briefly  the  therapeutics  of  the  subject. 

Couty  advocated  two  measures,  the  one  mechanical — bleeding; 
the  other  chemical — inhalation  of  oxygen. 

Senn  urges,  besides  indirect  treatment  by  venesection  and  cardiac 
stimulants,  direct  treatment  by  (a)  puncture  and  aspiration  of  the 
right  ventricle;  (b)  catheterization  and  aspiration  of  the  right  auricle. 

These  measures  he  believes  to  be  justified  by  experimentation 
as  a  last  resort  in  all  cases  where  the  indirect  treatment  has  proved 
inadequate  to  meet  the  urgent  indications.  Lauffs,  two  years  later, 
also  suggests  puncture  of  the  right  ventricle. 

Goodridge's  experiments  were  undertaken  to  determine  the 
therapeutic  value  of  aspiration  of  the  right  ventricle,  according  to 
the  proposal  of  Senn,  combined  with  venous  transfusion  of  normal 
salt  solution.  He  concluded  that  good  results  may  be  expected 
from  the  combined  method  of  treatment. 

The  radical  direct  measures  proposed,  however  well  founded  in 
theory  and  well  supported  by  experiment,  are  as  yet  untried  in  any 
case  of  the  accident  in  man. 

On  the  obstetrical  side  suggestions  for  treatment  are  meagre. 
Some  of  the  more  recent  books  on  obstetrics  ignore  the  whole  sub- 
ject; others  touch  it  doubtingly.  One  of  the  latest  gives  reason- 
able space,  but  has  no  word  on  treatment. 

The  following  remarks  are  found  in  the  American  Text-book  of 
Obstetrics:  "Very  little  can  be  done  for  the  patient  even  when 
assistance  is  close  at  hand.  The  cervix  should  be  cleared  of  clots. 
Artificial  respiration  and  hypodermic  administration  of  stimu- 
lants should  be  promptly  employed.  Tracheotomy  and  the  inhala- 
tion of  oxygen  gas,  in  order  to  inflate  the  lungs  and  to  expel  the  air 
emboli,  have  been  suggested." 

If  this  utterance  be  accepted  as  the  concise  expression  of  present- 
day  expert  opinion  in  obstetrics,  it  follows  that  the  emphasis  must 
be  upon  preventive  measures.  These  consist  wholly  in  carefully 
guarding  against  the  risks  which  recorded  experience  and  tested 
theory  have  signalized.  It  means  watchfulness  to  avoid  any  condi- 
tions which  may  produce,  ever  so  transiently,  a  negative  atmos- 
pheric pressure  within  the  abdomen  at  the  time  of  expulsion  of 
the  contents  of  the  uterus,  and  for  a  brief  but  undetermined  period 
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following.  Especially  is  there  need  of  this  if  the  delivery  be  rapid, 
if  it  be  attended  or  preceded  by  considerable  hemorrhage,  if  there 
be  placenta  prsKvia,  or  any  need  of  operative  procedures.  Care 
should  be  taken  to  follow  clown  the  contracting  fundus  uteri  with 
the  hand,  and  maintain  manual  pressure  until  continuous  tonic 
contraction  is  established ;  to  be  prudent  and  conservative  in  deal- 
ing with  the  third  stage,  whether  delayed  or  not;  to  guard  the 
patient  against  dangerous  positions  at  the  time  of  delivery,  and 
against  dangerous  change  of  position  or  agitation  afterward;  in  a 
word,  and  adopting  the  phrase  of  M.  Hervieux,  to  "conform 
rigorously  to  all  the  precepts  of  the  art." 

I  draw  the  following  conclusions:  The  question  being  on  the 
occurrence  of  fatal  accidents  from  spontaneous  entrance  of  air 
into  the  veins,  those  who  take  the  affirmative  can  accept  the  burden 
of  proof  and  urge  the  paramount  importance,  in  every  disputed  case, 
of  the  earliest  possible  measurements  and  analysis  of  the  gaseous 
contents  of  the  veins  and  heart.  This  is  what  the  opponents  of 
the  proposition  have  failed  to  do  or  even  to  suggest.  Experimental 
work  should  also  be  directed  to  declare  the  mechanism  of  air  access 
to  the  heart  by  the  channels  of  the  remoter  vessels,  whether  they  be 
the  sinuses  of  the  dura  mater  or  the  sinuses  of  the  parturient  uterus. 

These  are  the  problems  which  claim  elucidation,  to  the  end  that 
the  theory  of  accidental  fatal  air  embolism  be  no  longer  dependent 
on  testimony  however  strong,  nor  on  analogy  however  convincing, 
but  be  established  on  an  indisputable  basis  of  demonstration. 
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A  System  of  Practical  Surgery.  By  Prof.  E.  von  Bergmann, 
M.D.,  of  Berlin;  Prof.  P.  von  Bruns,  INI.D.,  of  Tubingen,  and 
Prof.  J.  von  Mikulicz,  M.D.,  of  Breslan.  Edited  by  William 
T.  Bull,  M.D.,  Professor  of  Surgery,  College  of  Physicians  and 
Surgeons,  Columbia  University,  New  York.  Philadelphia  and 
New  York:  Lea  Brothers   &  Co. 

The  authors  of  this  "System"  have  divided  their  subjects  on  a 
topographical  basis,  so  that  the  surgery  of  the  Head,  the  Neck, 
the  Thorax  and  Spinal  Column,  the  Extremities,  the  Alimentary 
Tract,  and  the  Pelvis  and  Genito-urinary  Organs  is  considered 
in  five  separate  volumes  under  the  above  titles. 

The  book,  in  spite  of  the  excellent  work  of  Dr.  W.  T.  Bull,  the 
editor,  and  of  the  American  translators,  is  in  essence  an  exposition 
of  Continental  surgery,  and  would  have  no  injustice  done  it  if  it 
were  labelled  "made  in  Germany." 

Just  such  an  exposition  in  English  of  German  theory  and  practice 
is,  however,  at  this  time  of  distinct  value  to  American  practitioners 
and  to  teachers  too  busy  to  consult  the  original  writings  of  the 
distinguished  authors,  although  it  should  be  regarded  as  supple- 
mentary to  the  standard  English  and  American  "systems"  and 
text-books. 

If  any  one  body  of  surgical  authors  or  practitioners  were  to  be 
selected  to-day  as  the  chief  authority,  the  court  of  last  resort,  in 
surgery  it  would  not  in  the  opinion  of  the  writer  be  found  any- 
where east  of  Greenwich  or  west  of  San  Francisco.  It  was,  there- 
fore, somewhat  of  a  disappointment  on  reading  this  book  to  note 
the  almost  exclusive  reference  to  German  views,  methods,  statistics, 
and  experiences.  Of  those  views,  methods,  etc.,  it  is,  however,  a 
most  interesting,  complete,  and  useful  exponent,  and,  after  all, 
there  probably  was  never  a  time  during  the  period  covered  by 
modern  surgery — i.  e.,  the  period  since  Lister  introduced  antisepsis — 
when  there  were  so  few  radical  diflFerences  as  there  are  now  among 
surgeons  of  differing  nationalities. 

In  Volume  1.  the  most  important  article  is  that  on  Injuries  and 
Diseases  of  the  Skull  and  its  Contents,  by  von  Bergmann  and 
Kronlein.  It  is  most  instructive,  and  while  it  may  now  seem  to 
err  in  the  direction  of  conservatism,  it  is  not  improbable  that  its 
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somewhat  dogmatic  teachings  may  later  become  the  accepted  views 
of  the  profession. 

The  statement  that  in  fractures  of  the  base,  the  prognosis  is 
more  unfavorable  than  in  fractures  of  the  vault  "because  the 
accompanying  brain  lesion  is  deeper  and  more  extensive,"  should 
be  extended  to  include  the  greater  risk  of  infection  due  to  the 
impossibility  of  ensuring  sterility  of  the  nose,  pharynx,  and  auditory 
canal. 

The  usual  advice  to  trephine  in  casesof  "funnel-shaped  fractures," 
even  although  in  so  doing  a  simple  fracture  is  converted  into  a 
compound  one,  is  qualified  by  the  statement  that  "whenever"  such 
a  fracture  or  a  narrowly  limited  depressed  fracture  is  combined 
with  localized  brain  symptoms,  the  depressed,  s{)lintered,  cone- 
shaped  fragment  of  bone  must  be  removed,  whether  in  case  of  a 
simple  or  compound  fracture;  and  further,  by  the  remark  that 
neither  the  authors  nor  other  observers  have  ever  seen  a  funnel- 
shaped  depressed  fracture  occur  without  a  wound  of  the  soft  parts. 

The  existence  of  localized  brain  symptoms,  or  of  irritation  in 
these  cases,  is  emphasized  because  the  authors  believe  that  narrowly 
limited  depressions  never  cause  symptoms  of  compression  of  the 
brain,  no  matter  how  deep  they  may  be,  for  "the  diminution  of 
intracranial  space  brought  about  by  the  projecting  cone-shaped 
fragment  of  bone  is  never  sufficient  to  disturb  the  circulation  of  the 
brain  and  its  membranes."  They  add  that  "depressions  Hmited  to 
a  small  area  have  been  held  responsible  for  subsequent  epilepsy, 
and  to  remove  or  elevate  depressed  areas  of  bone  in  every  case  has 
been  considered  positively  indicated.  As  a  matter  of  fact,  epilepsy 
occurs  as  frequently  in  connection  with  head  injuries  in  which  no 
fracture  exists.  Depression  is  no  more  a  factor  in  the  etiology  of 
this  disease  than  any  other  scar  of  the  brain  or  external  soft  parts 
that  has  become  adherent  to  the  skull." 

Gunshot  wounds  of  the  skull  are  considered  with  sufficient 
thoroughness,  but  it  is  to  be  noted  that  the  article  dealing  with 
them  is  based  upon  the  work  of  Kocher  and  von  Bruns,  and  upon 
that  of  von  Coler  and  of  Schjerning  in  the  "Imperial  Royal  Prussian 
War  Department."  No  reference  is  made  to  the  British  or  American 
experiences  in  the  South  African  and  Spanish  wars. 

"Undubitable,"  page  87,  and  "acustic,"  page  92,  may  be  inten- 
tional, but  are  probably  typographic  slips. 

In  Volume  II,  one  of  the  most  interesting  of  the  articles  is  that 
upon  Goitre,  by  von  P^iselsberg.  The  author  believes  that  medicinal 
treatment  in  goitrous  cases  should  at  present  consist  exclusively 
in  the  use  of  iodine,  and  adds:  "The  action  of  this  drug  is  certain. 
According  to  Kocher,  90  per  cent,  of  all  goitres  may  be  improved 
by  the  use  of  iodine  to  such  an  extent  that  operation  will  be  unneces- 
sary. The  efforts  of  pharmacology  are  not  directed  to  finding  a 
substitute  for  iodine,  but  to  the  use  of  the  best  preparation."    He 
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includes  the  treatment  of  goitre  with  thyroid  substance,  or  with 
preparations  of  it,  as  a  modification  of  the  iodine  treatment,  because 
Baumann's  experiments  have  shown  that  iodine  is  contained  in 
the  active  principle  of  the  thyroid  gland.  He  cites  the  experience 
of  von  Bruns,  who  administered  5  to  15  grains  of  the  gland  daily 
in  the  form  of  tablets  to  350  patients,  ami  reported  8  per  cent,  of 
complete  cures,  36  per  cent,  of  good  effects,  30  per  cent,  of  moderate 
success,  and  no  success  in  the  remaining  cases.  When  he  adds, 
however,  that  a  niunber  of  authors  report  cases  in  which  this 
treatment  was  productive  of  no  result  whatever,  he  might  safely 
have  included  the  large  majority  of  American  surgeons  in  whose 
hands  the  thyrbid  treatment  and  the  iodine  treatment  have  been 
exceedingly  unsatisfactory. 

A  no  less  interesting  article  on  the  Thorax  and  its  contents,  by 
von  Riedinger  and  Kiimmell,  deserves  mention  for  its  thoroughness 
and  clearness. 

In  the  section  on  Carcinoma  of  the  Mamma,  the  noticeable 
increase  of  cancer  in  all  countries  is  commented  on;  and  in  Prussia 
the  death  rate  from  this  disease  is  said  to  have  increased  153  per 
cent,  since  1877.  The  authors  do  not  believe  that  local  recurrences 
after  operation  are  due  to  infection  with  cancer  cells  at  the  time 
of  operation,  although  they  do  not  deny  that  this  may  be  possible. 
In  considering  the  improved  results  of  recent  years — unquestion- 
ably due  to  earlier  as  well  as  to  more  extensive  operation — not 
enough  emphasis  is  placed  on  the  former  factor,  which  is  the  more 
important  of  the  two. 

It  is  interesting  to  note  the  statistics  of  so-called  permanent  cures 
— i.  e.,  cures  in  which  three  years  have  elapsed  without  recurrence. 
These  vary  from  19.4  per  cent.  (Horner)  to  42  per  cent.  (Rotter, 
Heidenhain).  In  the  writer's  opinion  the  three-year  period,  while 
convenient  as  an  arbitrary  basis  for  description  of  results,  is  illusory 
if  considered  as  justifying  th6  literal  use  of  the  term  "permanent 
cure."  The  teaching  that  cancer  of  the  breast  in  its  early  stages 
is  a  local  disease,  that  a  permanent  cure  is  possible  by  radical 
removal  of  the  tumor,  and  by  that  method  only,  that  the  condition 
never  gets  well  of  itself,  and  that  the  value  of  other  methods  of 
treatment  is  extremely  doubtful,  would  be  subscribed  to  by  the 
vast  majority  of  surgeonsTeverywhere.  Thorough  and  radical 
operation  is  recommended,  but  the  methods  in  which  all  the  infra- 
and  supracla\'icular  glands  are  removed,  suggest  to  the  authors 
the  remark  that  it  is  doubtful  Avhether  the  success  in  operations 
of  this  sort  is  proportionate  to  the  severity  of  the  interference, 
because  in  these  cases  the  intrathoracic  lymphatics  are  almost 
certain  to  be  diseased.  Heidenhain's  and  Stiles'  investigations  have 
shown  how  very  much  more  extensive  lymphatic  infection  may  be 
than  the  evident  metastases  would  seem  to  indicate.  "In  carcinoma 
with  involvement  of  the  clavicular  gland  therefore  the  operation  in 
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all  probability  will  be  done  too  late,  and  a  permanent  cure  extremely 
doubtful." 

On  page  301,  parenchymatous  "stroma"  should  be  "struma." 

In  Volume  III.,  devoted  to  the  surgery  of  the  extremities,  occurs 
perhaps  the  most  conspicuous  example  of  the  inconvenience  of  the 
topographical  division  of  the  subjects.  Fractures,  for  example,  are 
not  found  as  a  separate  section,  but  must  be  hunted  up  under  the 
surgery  of  the  various  regions.  Such  inconvenience  is  necessary 
in  works  on  applied  anatomy,  but  is  objectionable  in  surgical 
text-books. 

As  a  rule,  surprisingly  Uttle  difference  is  to  be  observed  in  the 
apparatus  recommended  in  the  treatment  of  these  injuries.  It  has 
not  been  long  since  a  German  text-book  in  treating  of  fractures  of 
the  thigh  would  have  devoted  pages  to  cumbrous  and  antiquated 
splints.  Here,  Hoffa,  while  mentioning  the  exceptional  cases  in 
which  special  apparatus  is  required,  says  "the  various  immobiliza- 
tion splints  and  apparatus  formerly  used  often  did  more  harm  than 
good,  and  are  replaced  at  the  present  time  by  position-,  strip-,  and 
plaster-splints  and  continuous  weight  extension."  If,  however,  any 
mention  is  made  in  the  consideration  of  ununited  fracture  of  this 
and  other  bones  of  the  most  valuable  mechanical  addition  to  our 
methods  of  treatment — Parkhill's  splints — it  has  escaped  the  notice 
of  the  writer.  For  example,  in  discussing  pseudarthrosis  after 
fracture  of  the  shaft  of  the  ulna,  Wilms  says  that  of  the  various 
methods  proposed  to  stimulate  ossification,  he  "will  mention  only 
the  insertion  of  ivory  pegs  and  suture  of  the  bone,"  both  of  which 
have  been  found  by  surgeons  in  this  country  to  be  relatively  very 
unsatisfactory  except  in  cases  of  extremely  oblique  fracture  where 
the  two  fragments  may  readily  be  transfixed.  Even  then  a  simple 
screw  or  gimlet  is  superior  to  either  of  them. 

In  the  article  on  Amputations  no  description  is  given  of  what 
many  surgeons  regard  as  the  best  method  of  performing  what  is 
probably  the  most  frequent  of  all  amputations — the  amputation  of 
the  leg— the  method  which  secures  a  periosteal  flap  without  disturb- 
ing the  relations  of  the  deeper  structures.  The  methods  of  Bier 
and  Storp  involve  the  retention  of  a  "bone  hinge  plate,"  which  is 
an  unnecessary  and  clumsy  complication  of  the  operation.  Un- 
qualified approval  may  be  given  to  the  statement  that  if  the  surgeon 
is  uncertain  as  to  whether  the  tissues  are  infected  or  not,  or  if  speed 
is  required  in  severe  accident  cases,  "it  is  urgently  recommended 
not  to  close  the  wound,  but  to  pack  with  sterile  or  iodoform  gauze 
after  checking  the  bleeding,  to  apply  a  dressing  with  sHght  pressure, 
and  to  close  the  wound  secondarily." 

In  discussing  the  prognosis  of  amputation  of  the  arm,  the  same 
writer  says  that  the  mortality  in  uncomplicated  cases  is  "practically 
nil."  This  favorite  but  slovenly  expression  is  objectionable.  In 
this,  as  in  other  surgical  procedures,  either  there  is  a  mortality,  in 
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which  case  it  is  not  "nil"  whether  viewed  from  a  "practical"  or 
from  a  theoretical  standpoint;  or  there  is  no  mortality,  which  fact 
is  susceptible  of  clear  statement  in  English. 

On  page  163,  the  legend  under  Figure  103  describes  it  as  an 
"Z-ray  of  Figure  103."  It  should  probably  be  of  "Figure  102." 
On  page  541,  " counterindicated "  should,  we  think,  be  "contra- 
indicated,"  although  the  former  word  is  used  throughout  by  the 
majority  of  the  translators. 

Volume  IV.  contains  an  exhaustive  series  of  articles  on  the  Surgery 
of  the  Alimentary  Tract.  In  the  article  on  the  treatment  of  hernia 
(Graser),  Czerny's  operation  is  first  mentioned  and  is  said  to  be 
the  simplest.  Bassini's  operation  is  imperfectly  described,  and  is 
illustrated  by  somewhat  clumsy  wood-cuts,  and  rendered  more 
confusing  by  the  description  which  in  Figilre  229  begins  "Operation 
for  the  cure  of  oblique  inguinal  hernia,"  and  in  Figure  230,  shows 
the  "strangulated  contents"  of  the  sac. 

Halsted  is  not  mentioned.  Various  operations  now  regarded  by 
most  surgeons  as  obsolete,  such  as  Macewen's,  are  described  with 
no  expression  of  opinion. 

The  statistics  of  operations  for  radical  cure  would  seem  to 
show  only  about  10  per  cent,  of  recurrences.  It  is  very  doubtful 
whether  this  is  correct,  the  recorded  results  varpng  greatly  with 
the  age  of  the  patients,  their  general  health,  their  subsequent 
occupation,  and  the  time  at  which  the  report  is  made, 

Schlange's  operation  on  Appendicitis  is  of  special  interest.  Two 
of  a  series  of  rules  which  he  gives  may  here  be  quoted:  "There 
is  a  relatively  large  group  of  cases  of  appendicitis  in  which  the 
attack  is  from  the  start  of  slight  character.  Since  the  general 
condition  of  the  patient  is  little  affected,  there  is  not  much  infiltra- 
tion of  the  tissues  and  the  fever  is  slight  or  becomes  so  by  the 
third  day.  In  such  a  case  an  operation  is  counterindicated,  although 
the  patient  or  his  nurse  should  be  advised  that  it  may  become 
necessary  at  any  time.  Furthermore,  one  should  point  out  the 
probabihty  of  recurrence  so  that  operation  in  the  interval  may  be 
performed  if  desired." 

"Whatever  the  skill  of  the  operator,  he  should  not  insist  upon 
removal  of  the  appendix  if  it  is  so  situated  that  its  removal  will 
greatly  complicate  the  operation." 

These  are  singled  out  because  of  their  relation  to  questions  still 
under  dispute.  Unequivocal  disapproval  should  be  given  to  the 
teaching  to  give  the  patient  in  the  early  stages,  "before  the  diagnosis 
is  certain,"  "a  moderate  amount  of  opium,  and  if  necessary,  morphine 
to  control  the  pain."  He  adds:  "Cathartics  and  large  rectal  injec- 
tions are  inadvisable  since  they  stimulate  peristaltic  action  and  may 
drive  fluid  fecal  matter  through  the  perforated  appendix."  This 
has  been  abundantly  shown  to  be  a  purely  imaginary  danger. 
The  reviewer  has  never  seen  a  case  of  death  from  appendicitis 
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which  could  be  remotely  attributed  to  the  administration  of  laxa- 
tives in  the  early  stages.  He  has  seen  many  such  cases  in  which 
the  fatal  result  was  due  to  the  use  of  opium. 

Volume  V.  deals  with  the  Genito-urinary  Tract  and  the  Pelvic 
Organs.  As  a  rule,  the  teaching  is  sound,  but  in  soine  places 
seems  to  be  antiquated.  The  statement  that  "suprapubic  cyst- 
otomy should  be  chosen  for  the  removal  of  vesical  calculus  in  a 
boy  under  fourteen  years  of  age"  cannot  be  allowed  to  pass  without 
question.  It  certainly  does  not  represent  the  views  of  English  or 
American  surgeons  at  this  time. 

Freyer's  operation  for  the  total  removal  of  the  prostate  is  not 
mentioned,  and  the  author  says:  "A  study  of  the  anatomy  of 
prostatic  hypertrophy  makes  it  somewhat  doubtful  whether  one 
ought  ever  to  attempt  to 'remove  an  enlarged  middle  lobe  of  the 
prostate  through  the  bladder!" 

As  to  the  "sexual  operations"  for  enlargement  of  the  prostate, 
he  says  truly  that  "it  is  fair  to  conclude  that  sexual  operations," 
meaning  thereby  both  castration  and  substitutes  for  it,  "have  not 
fulfilled  the  hopes  of  their  originators;"  and  adds  that  "in  view  of 
the  surrounding  circumstances,  and  of  the  imperfect  results  thus 
far  obtained,  it  may  be  stated  that  sexual  operations  yield  no 
better  results  than  other  operative  measures,  and  that,  therefore, 
they  should  only  be  performed  under  special  conditions." 

Why  he  should  have  classed  ligation  of  the  internal  iliac  arteries 
with  the  sexual  group  of  operations  it  is  difficult  to  say. 

The  article  by  Schede  on  the  examination  of  the  kidney  and 
ureter  is  a  very  practical  and  instructive  one,  and  has  been  brought 
well  up  to  date. 

Steinthal's  article  on  the  Surgery  of  the  Rectum  is  another  one 
well  deserving  of  favorable  mention.  In  carcinoma,  he  regards 
early  operation  as  determining  the  degree  of  success  which  may  be 
obtained.  In  prolapsus,  he  recommends  cauterization  of  the  super- 
fluous membrane.  In  the  treatment  of  hemorrhoids  he  compares 
excision  and  cauterization,  and  describes  the  use  of  the  Hgature 
in  only  a  few  lines,  adding  that  "it  is  claimed  that  suppurating 
thrombophlebitis  and  pysemia  may  follow  this  operation."  This  is 
a  very  unfair  presentation  of  the  case.  His  own  figures  show 
that  while  Allingham  has  treated  1600  patients  by  this  method 
without  a  fatality,  Mikulicz  has  lost  after  excision  two  cases  out 
of  one  hundred  and  thirty. 

The  general  appearance  of  the  book  is  most  pleasing;  the  illus- 
trations are  numerous  and  usually  adequate  to  the  elucidation  of 
the  text;  the  rendering  into  English  has  been  admirably  done  and 
reflects  credit  on  the  scholarship  of  the  translators ;  Dr.  Bull's  name 
is  sufficient  evidence  of  the  excellence  of  the  editing. 

If  the  publishers  instead  of  saying  "the  special  features  wherein 
American  surgery  differs  from  that  practised  in  Europe  are  fully 
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reflected,"  had  said  that  the  points  wherein  German  surgery  differs 
from  that  practised  in  America  were  fully  set  forth;  and  if  instead 
of  saying  that  "these  five  volumes  constitute  a  complete  working 
library  on  Surgery,"  they  had  said  that  no  working  library  on 
Surgery  could  be  considered  as  complete  without  them,  the  reviewer 
would  cheerfully  have  subscribed  to  their  not  otherwise  extravagant 
commendation  of  this  most  excellent  "System."  J.  W.  W. 


Epilepsy  and  its  Treatment.  By  William  P.  Spratling,  M.D., 
Medical  Superintendent  of  the  Craig  Colony  for  Epileptics; 
Secretary  of  the  National  Association  for  the  Study  of  Epilepsy 
and  the  Care  and  Treatment  of  Epileptics ;  Member  of  American 
Medico-Psychological  Association,  New  York  Academy  of  Medi- 
cine, Buffalo  Academy  of  Medicine,  Rochester  Pathological 
Society,  American  Medical  Association,  etc.  Fully  illustrated. 
Philadelphia,  New  York,  and  London:  W.  B.  Saunders  &  Co., 
1904. 

This  volume  of  500  pages  treats  the  subject  of  epilepsy  thoroughly 
from  every  point  of  view.  Coming  from  the  pen  of  one  with  Dr. 
Spratling's  experience  with  this  disease  it  is  sure  to  fill  an  important 
place  in  the  literature  upon  epilepsy.  The  method  employed  by  the 
author  is  to  give  a  review  of  the  literature  followed  by  an  account 
of  his  own  experience  in  each  topic  discussed,  showing  where  his 
own  researches  substantiate  or  disagree  with  the  ideas  generally 
held.     Many  cases  are  used  for  means  of  illustration. 

The  subject  is  treated  under  the  usual  heads  of  Definition, 
Classification,  Etiology,  Diagnosis,  Prognosis,  Pathology,  Treat- 
ment abd  Psychological  and  Medicolegal  Aspects,  and  the  arrange- 
ment of  the  book  is  excellent.  It  should  prove  very  satisfactory 
as  a  book  of  reference,  tables  and  classifications  being  numerous. 

The  chapter  on  Status  Epilepticus  has  been  written  by  L.  Pierce 
Clark,  M.D.,  who  has,  together  with  Thomas  P.  Prout,  M.D., 
written  the  chapter  on  the  pathology  of  epilepsy.  Both  of  these 
chapters  have  separate  bibliographies.  In  the  latter  the  authors 
largely  base  their  opinions  on  investigations  carried  on  at  the  Craig 
Colony  for  Epileptics,  and  consider  that  the  disease  may  be  regarded 
as  a  highly  organized  sensory  motor  reflex  of  the  cerebral  cortex. 
The  chapter  on  prognosis  is  of  interest  in  that  it  takes  up  the  impor- 
tance of  various  conditions  which  mark  cases  as  curable  or  incurable. 
Spratling's  statistics  show  that  at  the  Craig  Colony  5  per  cent,  of 
the  643  possible  curable  cases  have  recovered. 

The  author  divides  treatment  into  general,  medical,  and  surgical, 
and  under  the  first  division  lays  special  emphasis  on  the  Colony 
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method  of  treatment,  where  not  only  the  disease  but  the  individual 
is  recognized  and  treated,  a  factor  which  he  considers  very  im- 
portant. 

The  book  is  if  anything  too  comprehensive,  and  includes  some 
matter  that  could  be  omitted.  Such  is  especially  noted  in  the 
chapter  on  Surgical  Treatment,  where  detailed  descriptions  of  the 
technique  of  trephining  and  abdominal  section  are  gone  into.  The 
literary  style  is  straightforward  and  clear.  As  it  is  the  first  American 
book  to  appear  upon  the  subject  of  epilepsy  for  thirty-three  years 
its  appearance  should  be  welcomed.  Treating  as  it  does  such  an 
important  disease  in  a  very  lucid  and  thorough  manner  it  is  sure 
to  be  of  much  value.  C.  C.  R. 


A  Treatise  on  Materia  Medica  and  Therapeutics,  including 
Pharmacy,  Dispensing,  Pharmacology,  and  Administration 
OF  Drugs.  By  Dr.  R.  Ghosh.  Edited  by  Lt.-Col.  C.  P. 
LuKis,  M.B.     Calcutta:  Hilton   &  Co. 

Although  this  work  is  primarily  intended  for  East  Indian 
students  and  physicians,  it  is  nevertheless  one  which  possesses  its 
value  for  readers  in  other  countries.  The  material  contained  in 
it  is  so  arranged  as  to  make  it  of  the  greatest  practical  value  as  a 
ready  reference  handbook.  There  are  several  novel  features  which 
appeal  strongly  to  the  practising  physician,  among  which  we  would 
particularly  mention  what  the  author  terms  "prescribing  hints," 
which  tell  us  in  what  manner  the  various  remedies  may  be  most 
elegantly  prescribed.  These  hints  are  appended  to  the  description 
of  the  more  important  drugs.  The  work  follows  the  British  Phar- 
macopoeia, but  has  in  addition  a  very  complete  account  of  the 
medicinal  preparations  which  are  contained  in  the  Indian  edition 
to  that  work.  Many  American  authorities  would  do  well  to  adopt 
the  excellent  classification  and  practical  arrangement  which  is 
found  throughout  this  book.  J.  N.  H. 


Normal  Histology.  By  Edward  K.  Dunham,  Ph.B.,  M.D., 
Professor  of  General  Pathology,  Bacteriology,  and  Hygiene  in 
the  University  and  Bellevue  Hospital  Medical  College,  New  York. 
Third  edition,  revised  and  enlarged.  Illustrated  with  260  engrav- 
ings.    New  York  and  Philadelphia:  Lea  Brothers   &  Co.,  1904. 

The  present  edition  of  this  book  is  to  be  highly  recommended. 
Short,  concise  and  clearly  written  it  forms  an  excellent  supplement 
to  the  student's  practical  work  in  this  branch  of  his  medical  educa- 
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tion.  Since  the  volume  is  not  intended  as  a  book  of  reference  the 
reader  is  referred  to  larger  treatises,  and  anatomical  journals  for 
a  more  extensive  survey  of  certain  subjects  which  cannot  here  be 
treated  in  a  broad  manner.  The  main  facts  and  important  principles 
concerning  the  cells,  the  tissues,  and  the  various  organs  are  very 
clearly  stated.  The  ductless  glands,  so  grossly  ignored  in  the  older 
text-books,  receive  appropriate  space.  The  histology  of  the  nervous 
system  is  dealt  with  in  an  elementary  manner  but  this  cannot  be 
considered  as  a  fault,  since  the  subject  is  too  large  to  admit  of 
extended  treatment  except  in  a  volume  devoted  especially  to  this 
phase  of  anatomy.  The  organs  of  special  sense,  too,  are  described 
in  12  pages.  The  final  chapter  on  Histological  Technique  scarcely 
seems  necessary  for  books  devoted  exclusively  to  this  subject  are 
readily  obtainable  for  class-room  work  and  give  a  much  more 
extensive  view  of  technical  methods  than  can  be  put  into  the  short 
space  used  by  the  author.  Most  of  the  illustrations  are  good,  and 
the  cuts  adapted  from  other  text-books  have  been,  as  a  rule,  well 
chosen.  W.  T.  L. 


Nervous  and  Mental  Diseases;  a  Manual  for  Students 
AND  Practitioners,  with  an  Appendix  on  Insomnia.  By 
Joseph  Darwin  Nagel,  M.D.  Philadelphia  and  New  York: 
Lea  Brothers   &  Co.,  1904. 

This  is  a  good  little  book  for  a  student  to  use  to  prepare  for  a 
quiz  or  to  work  up  for  a  theoretical  examination.  It  is  of  the  class 
that  a  conscientious  teacher  regards  with  more  or  less  justifiable 
suspicion  and  that  the  student  utilizes  as  a  very  present  help  in 
trouble.  It  is  much  better  than  the  quiz  compends,  because  it 
gives  coherent  and,  so  far  as  is  possible  in  such  limited  space,  accu- 
rate descriptions  of  diseases.  There  is,  unfortunately,  owing  to 
our  methods  of  teaching,  a  period  in  the  life  of  every  medical  stu- 
dent when  he  must  learn  certain  things  by  mere  force  of  memory 
and  without  the  use  of  reason.  For  that  period  this  book  is  a  very 
good  one.  For  the  practitioner  it  will  be  found  a  convenient  com- 
pendium for  ready  reference.  C.  W.  B. 


Clinical  Lectures  on  Mental  Diseases.  By  T.  S.  Clouston, 
M.D.  Edin.,  F.R.C.P.E.  Sixth  edition.  Philadelphia  and  New 
York:  Lea  Brothers  &  Co.,  1904. 

A  book  that  has  passed  through  six  editions,  and  has  been  before 
the  public  as  long  as  this,  little  needs  reviewing.  It  has  proved  its 
worth.    We  must  say,  however,  that  it  is  a  great  pleasure  in  these 
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days,  when  so  many  books  are  merely  manufactured  like  shoes  or 
sausages,  to  read  one  that  has  really  been  written,  and  that  by  a 
man  who  speaks  from  his  own  knowledge  and  pays  attention  to  the 
rules  of  grammar.  Clouston  is  somewhat  old-fashioned.  For  exam- 
ple, the  word  paresis  does  not  occur  in  the  index,  the  term  general 
paralysis  alone  being  used.  Paranoia,  which  in  most  books  of  to-day 
occupies  many  pages,  here  has  little  more  than  two,  but  much  con- 
cerning it  is  discussed  under  monomania.  Maniac  depressive 
insanity  is  not  mentioned  in  the  index,  and  nothing  is  said  about 
the  association  of  insanity  with  certain  types  of  neuritis.  We  mention 
these  omissions  not  in  disparagement  of  the  book,  but  to  show  its 
scope  and  the  point  of  view  of  the  author.  The  book  is  most  inter- 
esting and  valuable  and  gives  excellent  pictures  of  insanity.  This 
edition  differs  from  the  earlier  ones  very  markedly  in  the  sections 
on  pathology.  C.  W.  B. 


The  Doctor's  Leisure  Hour.    Facts  and  Fancies  of  Interest 
i    to  the  Doctor  and  His  Patient.    By  Charles  Wells  Moul- 

TON,    General   Editor.      Arranged   by  Porter   Davies,  M.D. 

Chicago,  Ohio,  and  New  York:  The  Saalfield  Publishing  Co., 

1904. 

This  book,  Compiled  by  a  doctor  in  his  leisure  hours  for  the 
amusement  of  other  physicians  in  theirs,  contains  a  curious  hodge- 
podge of  jokes,  stories,  and  poems  gathered  from  newspapers  and 
other  periodical  literature,  intermingled  with  a  few  borrowed  from 
the  literature  of  a  higher  class ;  thus  we  find  extracts  from  the  works 
of  Moliere  and  Oliver  Wendell  Holmes  mingled  with  jokes  and 
poems  such  as  pass  current  for  wit  in  the  pages  of  our  daily  news- 
papers. Many  of  the  anecdotes  have  figured  in  other  collections 
of  professional  ana  such  as  "The  Gold-Headed  Cane,"  and  Jeffries' 
famous  "Book  about  Doctors."  Although  there  are  many  extracts 
in  the  collection  which  reflect  credit  upon  the  profession,  neverthe- 
less we  doubt  if  it  is  wise  from  a  physician's  point  of  view  that  such 
a  collection  should  ever  fall  into  the  hands  of  the  laity.  It  is  bad 
enough  to  be  compelled  to  read  the  cheap  witticisms  on  appendi- 
citis, faith  cure,  and  Christian  Science  which  are  now  so  current  in 
the  daily  press,  without  having  them  gathered  in  a  quasi-respect- 
able form.  It  is  good  that  such  collections  of  medical  ana  should 
be  published  occasionally,  as  there  is  much  gold  among  the  baser 
metal  which  they  contain,  and  we  think  this  book  will  probably 
achieve,  as  it  deserves,  a  very  considerable  popularity  in  the  ranks 
of  the  profession.  F.  R.  P. 
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Gonorrhoeal  Phlebitis. — Julius  Heller  (Berliner  klin.  Wochen- 
schrift,  1904,  xli.,  609)  reports  a  case  of  gonorrhoeal  phlebitis  of  the 
posterior  saphenous  vein  and  of  the  pampiniform  plexus  of  veins  on 
the  left  side  coming  on  four  weeks  after  all  urethral  symptoms  of  a 
rather  severe  attack  of  gonorrhoea  had  subsided.  He  further  reviews 
25  cases  he  has  been  able  to  collect  from  the  literature;  20  of  the  cases 
were  in  men,  6  in  women,  and  all  but  2  occurred  in  the  decade 
from  twenty  to  thirty  years  of  age.  In  all  but  1  case  the  complication 
accompanied  the  first  attack  of  gonorrhoea.  The  phlebitis  usually 
occurs  in  the  subacute  stage  of  the  urethritis,  the  average  period  of 
incidence  in  fifteen  observations  being  four  and  one-half  weeks  after 
onset.  In  1  case  it  came  on  fourteen  days  after  onset,  and  in  3  others 
three,  sixteen,  and  eighteen  months  after,  respectively.  The  original 
attack  of  gonorrhoea  may  run  an  uncomplicated  course,  but  it  is  more 
often  severe  and  associated  with  complications — prostatitis,  urethro- 
cystitis, epididymitis,  pleuritis,  pyelitis,  and  erythema  nodosum  being 
reported;  L5  of  the  cases  were  accompanied  with  arthritis. 

The  veins  affected  were  as  follows:  the  common  iliac  (side  not  men- 
tioned), 1;  the  internal  iliac  (side  not  mentioned),  1;  the  femoral:  right, 
3;  left,  3;  the  popliteal  (side  not  mentioned),  1;  the  deep  femoral:  left, 
2;  side  not  mentioned,  1;  the  internal  saphenous:  right,  9;  left,  6;  side 
not  mentioned,  1;  superficial  abdominal  veins  (side  not  mentioned), 
3 ;  vaginal  veins :  left,  1 ;  dorsal  vein  of  penis,  1 ;  vein  to  the  corpus  caver- 
nosum,  3;  prostate  and  vesical  veins,  2;  pampiniform  plexus:  right,  1; 
humeral  vem:  right,  3;  left,  1;  radial  and  cubital  veins:  left,  1.  In  most 
cases  a  single  venous  system  is  affected;  in  only  6  cases  separate  sys- 
tems. Fever  was  present  in  10  cases,  in  1  continuous  and  resembling 
somewhat  a  typhoid  curve.  In  2  cases  chills  were  noted.  The  out- 
come of  the  phlebitis  is  usually  a  complete  restitutio  ad  inteqrum;  this 
was  the  case  .in  16  cases— 62  per  cent.     The  duration  in  these  cases 
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varied  from  a  few  days  to  ten  weeks,  with  an  average  of  six  weeks  in 
ten  observations.  Occasionally,  however,  the  cure  is  not  so  complete. 
In  Empe's  case  the  vein  was  still  obliterated  and  oedema  present  after 
three  months,  and  in  the  cases  of  Monteux  and  Lops  there  was  per- 
sistent induration  of  the  affected  vein.  In  Hasemud's  case  amputation 
of  the  thigh  was  necessary.  Pollard's  patient  died  of  pulmonary 
embolism. 

Heller  ascribes  phlebitis  in  these  cases  to  the  gonococcus,  although 
the  fact  has  not  been  established  anatomically.  He  suggests  that  in 
the  cases  with  high  fever  and  marked  constitutional  symptoms  there 
may  be  a  mixed  infection. 

Dysbasia  Angiosclerotica  (Intermittent  Claudication). — W.  Erb 
(Milnchener  med.  Woch.,  1904,  li.,  905)  reports  45  cases  of  this  inter- 
esting condition  as  a  supplement  to  his  origmal  publication  in  the  Deut. 
Zeitschr.  f.  Nervenheilk.,  1898,  xiii.,  1-76. 

In  38  cases  the  condition  was  typical — intermittent  exhaustion  on 
walking,  with  rapid  resuscitation  after  rest;  in  7  cases  atypical,  the 
intermittent  claudication  being  replaced  by  symptoms  only  suggestive, 
as  weakness  and  rapidly  manifested  fatigue,  pam  in  the  legs  on  exer- 
cise, with  parsesthesias  and  sensations  oi  cold.  In  all  of  these  cases, 
however,  there  was  the  characteristic  complete  or  incomplete  oblitera- 
tion of  the  pulse  in  the  arteries  of  the  feet  and  well-marked  general 
arteriosclerosis.  In  30  cases  the  condition  was  bilateral;  in  15  uni- 
lateral, with  marked  selection  of  the  left  side — 11  to  4.  Of  the  30 
bilateral  cases  all  four  of  the  pulses  were  absent  in  16  cases;  three  in  2 
cases;  two  in  7  cases;  one  in  1  case.  In  the  remaining  4  cases  the  pulse 
was  palpable,  but  very  weak.  Of  the  7  unilateral  cases  both  pulses 
were  absent  on  the  affected  side  in  5  cases;  one  absent  and  the  other 
weiak  in  1  case,  and  both  palpable  in  1  case.  In  2  cases  both  of  the 
pulses  were  absent  even  on  the  apparently  healthy  side,  and  in  4  more 
one  pulse  was  absent  on  the  symptom-free  side.  In  some  instances  the 
popliteal  pulse  was  obliterated,  and  in  a  few  even  the  femoral. 

The  associated  general  arteriosclerosis  was  variable.  In  8  cases  it 
was  only  slightly  marked  or  even  absent,  while  in  the  remaining  37  it 
was  very  evident  in  the  peripheral  arteries,  varying  from  moderate 
to  most  extreme  grades.  None  of  the  cases  were  associated  with  gran- 
ular kidneys — at  least  in  only  one  was  this  a  possibility — and  only  2 
showed  albumin  in  the  urine.  Cardiac  changes  could  be  demon- 
strated in  but  15  cases,  the  changes  consisting  in  an  accentuated  second 
aortic,  a  systolic  murmur,  slight  left  ventricle  hypertrophy,  an  irregular 
or  intermittent  pulse,  and  in  1  case'  attacks  of  angina  pectoris.  Vaso- 
motor disturbances — cold  feet,  pallor,  flushing,  cyanosis,  etc. — were 
observed  in  32  cases,  absent  in  11.  Two  cases  had  gangrene.  Neuras- 
thenia was  a  prominent  symptom  in  5  cases,  but  the  examination  of 
the  nervous  system  was  normal  in  all  45,  excepting  1,  in  which  the 
Achilles  tendon  reflex  was  absent,  and  a  concurrent  spinal  affection 
could  not  be  definitely  excluded.  Erb  has  met  with  cases  in  which, 
with  typical  symptoms  of  intermittent  claudication,  the  arteries  were 
apparently  normal  and  the  pulses  well  felt.  These  he  refers  to  as  purely 
neurotic  (vasomotor?)  forms  of  the  affection.  On  the  other  hand, 
patients  are  encountigred  with  .entirely  or  almost  absent  pulse  in  the 
tibial  arteries  who  are  -perfectly  free  from  symptoms. 
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All  of  Erb's  45  cases  were  males,  and  of  81  cases  collected  from  the 
literature  only  6  were  females.  The  age  of  the  patients  at  the  onset  of 
symptoms  was:  under  thirty  years,  1  case;  from  thirty-one  to  forty 
years,  7  cases;  from  forty-one  to  fifty  years,  16  cases;  from  fifty-one  to 
sixty  years,  12  cases;  from  sixty-one  to  seventy  years,  9  cases.  Previous 
syphilitic  infection  was  present  in  10  cases — 22.77  per  cent.  This 
cannot  be  considered  of  etiological  moment,  as  in  the  statistics  of  10,000 
men  over  twenty-five  years  of  age  Erb  found  a  history  of  syphilis  in 
21.5  per  cent.  32  of  the  cases  used  alcohol  moderately  or  not  at  all;  7 
cases  admitted  excesses,  and  in  6  there  is  no  note  of  the  habit.  15  cases 
gave  a  history  of  excessive  smoking,  and  10  of  heavy  smoking;  13 
smoked  moderately  or  not  at  all,  and  in  7  cases  the  relation  is  not  noted. 
Erb  is  inclined  to  lay  much  emphasis  on  the  abuse  of  tobacco  as  an 
etiological  factor.  12  cases  gave  positive  history  of  exposure  to  cold,  6 
of  these  being  inhabitants  of  Russia;  2  cases  had  gout,  2  diabetes,  and  1 
lead-poisoning.  As  possible  influencing  factors  are  further  mentioned 
the  abuse  of  coffee  and  continuous  pressure  on  the  femoral  artery  by  a 
truss  for  the  control  of  rupture. 

[The  reviewer  has  now  under  observation  a  most  typical  example  of 
intermittent  claudication  of  the  left  leg  following  an  acute  arteritis  with 

Srobable  parietal  thrombosis  of  the  femoral  vein  in  typhoid  fever. 
;.ef erence  may  be  found  to  the  case  in  an  article  on  the  '  Cardiac  and 
Vascular  Complications  and  Sequels  of  Typhoid  Fever,"  in  Johns 
Hopkins  Bulletin  for  October,  1904.— W.  S.  T.] 

The  Occurrence  of  Herpes  Zoster  in  Croupous  Pneumonia. — Dr. 
RiEHL  {Munch,  med.  Woch.,  1904,  li.,  1105)  states  that  in  481  cases 
of  croupous  pneumonia  herpes  was  noted  in  129  cases,  or  26.82  per 
cent.  This  is  a  little  below  the  figures  usually  quoted,  Drasche  giving 
40  per  cent.;  Metzger,  43.2  per  cent.;  Smaler,  32  per  cent.  Of  the  129 
cases  99  were  males  and  30  females.  The  occurrence  of  herpes  is  most 
common  in  robust  patients  in  the  second  and  third  decades,  and  notably 
infrequent  in  the  very  young  and  very  old.  Following  the  usual  rule 
the  eruption  occurred  most  often  on  the  third,  fourth,  and  fifth  day  of 
the  disease,  followed  soon  after  (two  to  four  days)  by  the  crisis;  not 
infrequently,  however,  it  appeared  on  the  second  or  was  delayed  until 
the  ninth  or  tenth  day,  and  in  one  instance  it  appeared  on  the  twenty- 
sixth.  Recurrence  of  the  eruption  during  convalescence,  as  was  reported 
by  Bleules  in  9  cases,  was  not  noted  by  Riehl.  The  pneumonia  proved 
fatal  in  70  out  of  481  patients,  and  of  these  70  only  6  had  an  erup- 
tion of  herpes.  This  distinctly  emphasizes  the  favorable  prognostic 
significance  of  the  eruption,  a  significance  previously  insisted  upon  by 
many  observers.  Herpes  is  usually  most  abundantly  developed  in  the 
mildest  cases  of  pneumonia.  The  figures  in  reference  to  the  distribu- 
tion of  the  herpes  are  interesting  enough  to  quote  in  full.  In  88.36  per 
cent,  of  the  cases  the  eruption  occurred  in  the  region  of  distribution  of 
the  second  or  third  branches  of  the  trigeminus.  The  upper  lip  was 
involved  in  25  cases;  upper  and  lower  lip,  24;  upper  lip  and  angle  of 
mouth,  1 ;  upper  lip  and  nose,  7;  upper  lip,  under  lip,  and  nose,  3;  upper 
lip,  angle  of  mouth  and  nose,  2;  upper  lip  and  chin,  1;  upper  lip,  under 
lip,  and  chin,  1 ;  lower  lip,  16;  lower  lip  and  angle  of  mouth,  4;  lower  lip 
and  nose,  2;  nose  and  nasal  septum,  15;  angle  of  mouth,  8;  angle  of 
mouth  and  chin,  1.    The  eruption  occurred  on  the  same  side  as  the 
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pneumonia  twelve  times;  on  the  opposite  side  twelve  times.  In  46  cases 
of  right-sided  and  39  cases  of  left-sided  pneumonia  it  was  localized  on 
both  sides;  in  17  cases  of  double  pneumonia  it  occurred  three  times  on 
the  right  side;  three  times  on  the  left  side,  and  eleven  times  on  both 
sides.  As  unusual  localizations,  herpes  may  be  mentioned  on  the  tip  of 
the  tongue,  once;  on  the  ear,  three  times;  on  the  forehead,  twice;  and 
on  the  upper  eyelids,  twice. 
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The  TechnicLue  of  the  Use  of  Venous  Hyperaemia. — Henle  {Cen- 
tralblatt  filr  Chir.,  1904,  No.  13)  states  that  in  the  use  of  venous  hyper- 
aemia one  has  a  valuable  antidote  against  tuberculosis  of  the  extrem- 
ities, as  has  been  clearly  shown  by  the  experiments  that  have  been  con- 
ducted in  the  Breslau  Surgical  Clinic.  That  it  also  is  effective  in  either 
chronic  or  acute  affections  of  the  joints  has  been  proven  by  many  experi- 
ments. Its  value  in  erysipelas  has  been  well  shown  in  many  cases. 
Bier  found  as  the  result  of  his  experience  that  the  best  results  are  to  be 
obtained  by  only  producing  a  hyperaemia  for  the  space  of  one  hour 
daily.  Care  should  be  taken  that  the  arterial  circulation  is  not  inter- 
fered with,  and  the  best  results  have  been  obtained  not  by  using  the 
Esmarch  bandage,  but  by  the  use  of  a  band  similar  in  its  construction 
and  application  to  that  which  is  found  as  a  part  of  the  Riva-Rocci 
blood-pressure  apparatus.  By  the  use  of  this  special  apparatus,  which 
the  author  has  designed,  the  pressure  can  be  most  accurately  regu- 
lated, and  the  degree  of  venous  hyperaemia  easily  controlled. 


The  Diagnosis  and  Treatment  of  Hemorrhoids. — Brick  (American 
Medicine,  July  23,  1904)  after  an  admirable  and  most  complete  review 
of  the  surgical  treatment  of  this  most  common  condition  states  in  conclu- 
sion that  the  method  selected  should  be  the  one  best  suited  to  the  indi- 
vidual case,  although  no  case  of  internal  piles  that  has  come  under 
the  author's  observation  has  been  too  severe  for  the  clamp  and  cautery 
method.  There  is  a  double  protection  against  hemorrhage  both  by  the 
crushing  action  of  the  clamp  on  the  tunica  intima  and  by  the  cauteri- 
zation, the  thermic  action  of  the  cautery  destroying  all  septic  germs 
which  may  be  present  on  the  operative  field;  all  capillaries  and  lymph- 
atics are  sealed,  which  prevents  absorption  of  septic  agents;  there  are 
no  ligatures  to  cut  through;  the  operation  is  finished  at  one  time;  no 
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protracted  inflammation  from  injured  nerves;  no  sutures  to  be  removed, 
and  there  is  a  gain  of  about  one  week  in  the  time  of  heaUng. 

The  Treatment  of  Chronic  Bright's  Disease. — Rovsing  {Central- 
blatt  fur  Chir.,  1904,  No.  17)  states  that  in  a  previous  publication  Ede- 
bohls  has  misquoted  some  statements  and  attributed  them  to  him,  and 
with  a  view  to  clearing  up  the  facts  it  becomes  necessary  to  again  go 
into  the  question  in  detail. 

Edebohls  has  stated  that  in  his  opinion  there  should  be  total  extirpa- 
tion of  the  membrana  propria  if  the  kidney  and  its  capsules  are  either 
partially  or  totally  diseased,  so  that  there  may  be  union  between  the 
surface  of  the  kidney  and  its  surrounding  fat  capsules. 

Rovsing  entirely  disagrees  with  this  view,  for  the  reason  that  when 
this  is  done  the  kidney  becomes  embedded  in  a  mass  of  newly  formed 
connective  tissue  which,  when  new,  guarantees  an  ample  supply  of 
blood,  but  later  these  adhesions  of  necessity  retract  and  atrophy,  and, 
as  a  result,  the  blood  supply  to  the  kidney  is  distinctly  impaired  and 
the  kidney  consequently  undergoes  atrophy.  In  Rovsing's  opinion 
capsulectomy  is  only  indicated  in  those  cases  where  the  kidney  is  either 
partially  or  totally  bound  down  by  adhesions,  or  if  the  kidney  be  tense 
and  markedly  swollen,  or  the  membrana  propria  is  distended  by  cysts. 
Such  a  condition  is  more  often  found  in  those  cases  where  there  is 
either  a  nephritis  complicated  by  infection,  or  in  nephrolithiasis,  or  in 
those  cases  which  may  be  described  under  the  name  of  a  curative  aseptic 
interstitial  nephritis  and  perinephritis,  and  which  may  be  recognized 
by  pain  in  the  region  of  the  kidney,  and  in  which  pain  rarely  may  be 
accompanied  by  hsematuria.  The  pain  in  these  cases  is  due  to  an 
irritation  of  the  membrana  propria,  which  is  supplied  by  large  numbers 
of  sensitive  nerve  filaments.  In  Rovsing's  judgment  operation  is  only 
indicated  in  cases  of  nephritis  dolorosa.  In  those  cases  where  marked 
toxic  conditions  exist  operation  is  not  only  not  indicated,  but  in  the 
majority  of  instances  is  extremely  dangerous.  In  opposition  to  these 
views,  Edebohls  has  taken  the  stand  that  in  every  case  of  chronic  Bright's 
disease,  no  matter  in  what  condition  it  may  be,  both  kidneys  should 
be  subjected  to  decapsulation.  Rovsing  insists  that  in  his  judgment 
this  is  so  grave  an  error  as  to  require  emphatic  protest  from  the  sur- 
gical as  well  as  the  medical  point  of  view.  It  may  be  laid  down  as  a 
broad  general  rule  that  each  case  must  be  considered  upon  its  merits, 
and  no  case  should  be  subjected  to  operative  interference  until  it  has 
been  subjected  to  the  most  careful  examination.  Every  case  is  not  a 
suitable  case  for  operation.  It  is  to  be  regretted  that  a  search  through 
the  literature  shows  that  in  the  reports  on  the  surgical  treatment  of 
Bright's  disease  no  mention  is  made  in  many  cases  that  there  has  been 
the  careful  and  thorough  examination,  which  should  be  the  invariable 
rule  before  subjecting  a  patient  to  all  the  risks  of  operation.  No  one 
has  been  more  to  blame  for  this  than  Edebohls,  as  may  be  clearly  seen 
by  a  reference  to  his  article  in  the  Medical  Record,  December  21,  1901. 
And  a  further  examination  of  this  article  will  show  that  out  of  eighteen 
cases  not  one  of  them  has  been  subjected  to  a  cystoscopic  examination 
of  the  bladder  with  catheterization  of  the  ureters  and  a  subsequent 
bacteriological  examination  of  the  fluid  obtained.  The  history  of 
these  cases  is  also  lacking  in  many  things,  such  as  the  exact  amount  of 
albumin  the  urine  contained,  and  also  the  results  of  a  careful  micro- 
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scopic  examination  of  the  urine  after  sedimentation.  The  diagnosis 
in  many  of  these  cases  would  seem  to  have  been  obscure,  and  it  appears 
to  have  been  based  upon  two  points:  First,  albuminous  urine;  and, 
second,  inspection  of  the  kidney  through  the  small  lumbar  incision  of 
Simon;  but  when  one  considers  how  often  the  floating  kidney  is  com- 
plicated by  albuminous  urine  from  purely  mechanical  or  infectious 
conditions,  besides  in  many  cases  being  found  to  be  either  atrophied 
or  swollen,  or  the  membrana  propria  adherent  by  reason  of  traumatism, 
it  makes  one  extremely  doubtful  in  the  view  of  these  facts  as  to  whether 
or  not  a  correct  diagnosis  had  been  arrived  at  in  all  of  the  cases  which 
Edebohls  subjected  to  operation;  and  this  skepticism  becomes  of  neces- 
sity more  marked  when  one  becomes  aware  of  the  fact  that  Edebohls 
reports  that  in  nine  out  of  these  sixteen  cases  the  other  kidney  was 
absolutely  healthy,  the  Bright's  disease  being  merely  confined  to  the 
one  side;  and  the  subsequent  note  that  immediately  the  kidney  was 
sutured  the  albumin  disappeared.  Of  the  eight  patients  whom  Ede- 
bohls reports  as  cured,  in  seven  of  the  cases  only  one  kidney  was  affected. 

There  is  only  one  conclusion  that  can  be  reached  in  view -of  these 
facts,  and  that  is  the  albuminuria  has-  been  due  simply  to  the  undue 
mobility  of  the  kidney,  and  this  has  been  relieved  by  suturing  the  kid- 
ney in  its  proper  position  in  the  loin.  In  only  two  of  the  cases  was 
decapsulation  performed.  Neither  of  these  patients  had  Bright's 
disease,  and  the  result  was  that  one  of  them  died  and  the  other  is  re- 
ported as  not  cured.  It  is  of  interest  to  see  Edebohls'  further  reports 
upon  this  subject.  In  the  Medical  Record  for  March  28,  1903,  he  notes 
that  at  the  end  of  the  year  1902  he  had  operated  upon  not  less  than 
fifty- two  cases  of  chronic  Bright's  disease,  and  that  of  these  cases  eleven 
died  and  not  a  single  one  was  cured.  It  would,  therefore,  seem  per- 
fectly proper  after  due  consideration  to  intimate  that  Edebohls  has 
not  given  to  the  profession  a  single  shadow  of  proof  that  chronic  Bright's 
disease  can  be  cured  by  operative  interference. 

Out  of  ten  cases  of  chronic  Bright's  disease  which  Rovsing  treated 
by  decapsulation,  there  is  not  a  single  case  in  which  a  cure  has  been 
the  result,  and  common-sense  would  seem  to  show  that  when  one  con- 
siders the  pathology  of  the  disease  operative  interference  will  be  of  no 
avail.  Too  much  stress  cannot  be  laid  upon  the  fact  that  in  Rovsing's 
judgment  operative  interference  is  absolutely  contraindicated,  except 
m  those  rare  cases  of  chronic  Bright's  disease  which  are  accompanied 
by  severe  kidney  pain;  and  also  in  those  cases  of  nephritis  which  are 
either  traumatic,  mfectious,  or  dependent  upon  the  irritation  of  uric 
acid  for  their  origin.  Therefore,  it  is  absolutely  essential  that  every 
case  should  be  subjected  to  a  most  prolonged  examination  in  order 
that  the  etiology  of  the  nephritis  may  be  clearly  determined  before  any 
operation  is  decided  upon.  Too  much  stress  cannot  be  laid  upon  the 
great  importance  of  this  careful  early  examination,  which  should  in- 
clude microscopic  and  bacteriological  examination  of  the  urine  obtained 
by  catheterization  of  the  ureters. 

The  Treatment  of  Fractures  of  the  Lower  End  of  the  Femur  by  the 
Bardenheur  Method. — Graessner  (Centralblatt  fiir  Chir.,  1904,  No. 
11)  states  that  the  splendid  results  of  this  method  in  the  treatment  of 
supracondyloid  fractures  of  the  humerus  has  induced  him  to  try  this 
method  in  those  fractures  of  the  fenjur  in  which  there  is  marked 
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deformity.  Experience,  which  has  been  confirmed  by  ir-ray  pictures, 
shows  that  the  deformity  can  be  completely  overcome  by  a  weight  of 
25  kilograms  in  men  and  20  kilograms  in  women.  The  subsequent 
examination  of  the  patients  who  have  been  subjected  to  this  method 
of  treatment  has  shown  that  good  union  is  secured  without  the  short- 
ening which  seems  inevitable  under  other  methods  of  treatment. 
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Hyperchlorhydria  and  its  Treatment. — Dr.  B.  H.  Trago  believes 
that  hyperchlorhydria  is  a  disease,  not  a  symptom.  In  treatment  we 
should  first  prescribe  a  milk  diet.  Antiseptic  medication  causes  a  cure 
in  certain  cases,.  The  physician  should  remember  how  the  disease 
develops  and  the  therapeutic  indications  which  may  arise.  Gastro- 
intestinal anastomosis  is  a  last  resort.  This  operation  is  not  appli- 
cable in  the  treatment  of  all  cases  of  hyperchlorhydria  with  pyloric 
spasm.  Lastly,  the  mixed  medical  treatment  is  the  one  which  will 
result  in  the  largest  number  of  cures. — Revue  de  thSrapeutiqiie,  1904, 
No.  15,  p.  525. 

Dechloration  in  Hysteria. — M.  Vincent  is  of  the  opinion  that  sodium 
chloride  in  excess  not  only  affects  the  stomach  and  kidneys,  but  aggra- 
vates the  tendency  to  hysteria  in  patients  who  tend  to  high  nervous  excit- 
ability. If  hysterical  persons  are  given  three  to  four  drachms  of  salt 
per  day,  in  addition  to  their  regular  allowance,  the  nervousness  is 
mcreased  and  the  number  of  hysterical  seizures  augmented.  Like- 
wise, salt  appears  to  excite  persons  affected  with  latent  hysteria.  At  the 
same  time  gastric  disturbances,  insomnia,  and  other  signs  of  hysteria 
become  more  apparent.  On  the  other  hand,  upon  a  diet  lacking  in 
salt  these  symptoms  tend  to  disappear.  Thus,  salt  in  excess  plays  the 
same  part  in  hysteria  as  alcohol,  lead,  mercury,  etc.,  and  exaggerates 
any  hysterical  tendency.  In  patients  who  are  affected  with  hyper- 
chlorhydria as  well,  diminishing  the  chlorides  will  act  favorably  upon 
the  stomach  as  well  as  upon  the  system  in  general. — La  semaine  medi- 
cate, 1904,  No.  28,  p.  221. 

The  Choice  of  an  Acid  for  Gastric  Medication. — Dr.  Alfred  Mar- 
tinet, after  a  discussion  of  the  various  acids  that  may  be  employed, 
concludes  that  hydrochloric  and  phosphoric  are  the  only  ones  admis- 
sible; he  is  strongly  in  favor  of  the  latter,  since  it  possesses  the  following 
advantages:  It  does  not  lessen  the  secretion  oi  hydrochloric  acid  in 
the  stomach.  It  is  quickly  neutralized  in  the  intestine  and  changed 
into  sodium  phosphate,  a  normal  constituent  of  the  blood.    It  is  elim- 
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inated,  at  least  in  part,  by  the  kidneys  as  acid  sodium  phosphate,  a 
normal  constituent  of  the  urine.  It  lessens  the  acidity  of  the  urine  and 
contributes  toward  rendering  the  urinary  tract  aseptic.  It  acts  on  the 
nervous  system  as  a  tonic,  especially  in  dyspeptics,  and  the  results 
achieved  by  its  use  justify  its  employment.  The  author  gives  the  fol- 
lowing formula:  official  phosphoric  acid,  10  parts;  acid  sodium  phos- 
phate, 20  parts;  water,  200  parts.  Dose,  one-half  to  two  teaspoonsful 
in  a  glass  of  water,  wine,  or  beer,  to  be  drunk  during  the  mid-day  and 
evening  meals.  Its  administration  may  be  continued  for  long  periods 
without  the  least  bad  effect. — La  presse  mMieale,  1904,  No.  59,  p.  469. 

Gastric  Lavage  in  Infants. — Dr.  J.  Cassel  states  that  gastric  lavage 
has  limited  indications  in  pediatric  practice.  It  is,  however,  espe- 
cially useful  in  gastric  atony  caused  by  inappropriate  feeding,  particu- 
larly when  the  food  is  too  watery  or  too  abundant.  The  child  should 
be  fed  at  intervals  of  about  four  hours,  and  three  hours  after  a  feeding, 
the  quality  and  quantity  of  which  have  been  carefully  noted,  what 
remains  in  the  stomach  is  drawn  off.  The  procedure  is  kept  up  until 
the  food  has  been  so  altered  that  none  is  left  three  hours  after  a  feed- 
ing. Another  indication  is  the  diarrhoea  and  vomiting  which  affects 
infants  recently  put  upon  artificial  feeding.  Contraindications  to 
lavage  are  collapse,  inflammations  of  the  respiratory  passages,  laryn- 
gitis stridulus,  eclampsia,  and  tetany. — Fortschritt  der  Medicin,  1904, 
No.  18,  p.  767. 

An  Antitoxic  Treatment  of  Tuberculosis.^ — Dr.  E.  Wahlen  con- 
cludes a  paper  upon  this  subject  thus:  The  treatment  of  tuberculosis 
by  tuberculous  iodonuclein  gives  brilliant  results  when  administered 
at  the  beginning  of  the  formation  of  anatomical  lesions.  If  the  invasion 
of  the  tissues  has  not  been  present  more  than  a  few  months  an  apparent 
cure  may  be  achieved.  From  six  to  twelve  injections  will  accomplish 
this  result.  In  advanced  tuberculosis,  where  surgical  ablation  of  the 
diseased  tissues  is  impossible,  the  recent  lesions  are  unaffected;  how- 
ever, in  such  cases  the  resisting  powers  of  the  organism  are  not  sufficient 
to  withstand  the  effects  of  so  active  a  treatment.  The  author  injects 
a  solution  which  contains  to  each  fifteen  minims:  nuclein,  yf^  of  a 
milligram;  iodine,  y^Vu  ^^  ^  milligram;  potassium  iodide  and  sodium 
borate,  of  each,  j-^jj-ij  of  a  milligram.  The  dose  for  an  adult  is  5  minims 
at  first,  gradually  increased  to  20;  for  an  infant  1,  gradually  increased 
to  10  minims.  The  injections  are  painful,  but  produce  no  inflammatory 
reaction. — Gazette  mSdicale  de  Paris,  1904,  No.  29,  p.  338. 


Intrapulmonary  Infusions. — Dr.  Rosenheim  advises  the  following 
method  of  procedure:  The  pharynx  and  larynx  are  cocainized,  and  a 
tube,  through  which  are  injected  several  cubic  centimetres  of  2  per  cent, 
eucaine  solution  mixed  with  a  few  drops  of  1 :  1000  adrenalin  chloride, 
is  introduced  into  the  trachea.  Thus  a  tube  may  be  passed  into  a 
bronchus  without  provoking  a  reflex  act.  Cough  appears  at  the  moment 
that  the  eucaine  is  injected,  but  lasts  but  a  moment.  If  there  is  ten- 
dency to  haemoptysis  the  procedure  is  contraindicated.  Through  the 
tube  introduced  into  the  bronchus  five  to  seven  drachms  of  0.01  per  cent, 
tuberculin  solution  are  injected.  The  injection  is  repeated  in  three  or 
four  days,  and  if  no  reaction  is  observed  the  strength  of  the  solution  is 
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increased  gradually  to  0.1  per  cent.  The  tube  is  of  small  calibre,  and 
about  sixteen  inches  long.  The  patient  should  breathe  deeply  during 
the  o})eration  and  for  some  time  afterward  if  the  solution  is  to  reach 
the  apex  of  the  lung.  Dr.  Jacob  reports  that  five  patients  at  the  begin- 
ning of  the  second  stage  of  the  disease,  who  had  been  ill  for  about  a 
year  and  were  much  emaciated,  to  whom  from  fifteen  to  forty  treat- 
ments had  been  given  during  from  three  to  six  months,  were  much 
imjjroved.  From  four  to  eight  weeks  after  the  beginning  of  the  treat- 
ment the  bacilli  disappeared,  the  body  weight  was  increased,  and  a 
considerable  diminution  in  the  extent  of  the  physical  signs  was  noted. 
— Revue  rie  therapeittique,  1904,  No.  15,  p.  526. 

Adrenalin  in  Cancer  of  the  Upper  Respiratory  Passages. — M.  Ichard 

observes  that  topical  applications  of  adrenalin,  while  they  may  not 
effect  a  cure,  sensibly  diminish  the  pain  and  tendency  to  hemorrhage 
of  epitheliomata.  He  ha^  obtained  especially  good  results  in  cancers 
of  the  pharynx  and  larynx.  In  certain  cases  an  almost  complete  cica- 
trization has  been  brought  about,  which  in  one  patient  lasted  ten  months. 
The  1 :  1000  solution  was  first  employed,  but  on  account  of  its  deterio- 
ration upon  standing  the  following  formula  was  advised:  Adrenalin,  5 
parts;  tartaric  acid,  5  })arts;  sodium  chloride,  90  parts;  0.15  of  a  grain 
of  this  powder  added  to  ten  drops  of  water.  The  author  recommends 
applications  of  the  solution  thus  made  every  two  days.  Not  only  can- 
cers of  the  larynx  and  tongue  were  benefited  by  the  treatment,  but  also 
those  of  other  regions,  including  the  breast. — Revue  francaise  de  med- 
ecine  et  de  chirurgie,  1904,  No.  31,  p.  741. 

The  Bloodless  Treatment  of  Furunculosis. — Dr.  Sembritzski  has 
employed  the  following  treatment  in  a  series  of  cases,  some  of  which 
were  very  severe,  with  excellent  results :  First  the  skin  is  cleansed  with 
ether  and  shaved,  then  the  entire  inflammatory  area  is  covered  with 
a  wet  gauze  dressing  of  absolute  alcohol  and  hermetically  sealed.  As 
an  adjunct  to  the  treatment  the  {)atient  is  given  beer  yeast  or  some  one 
of  its  derivatives,  such  as  "zyma."  The  dose  of  the  former  is  a  table- 
spoonful  three  times  a  day;  of  the  latter  a  teaspoonful.  These  are 
given  in  water  or  beer.  In  twenty-four  hours  the  dressing  is  removed, 
and  in  favorable  cases  the  swelling,  redness,  and  oedema  will  be  found 
much  diminished.  In  such  cases  the  treatment  is  continued,  but  un- 
less an  amelioration  takes  place  within  the  first  twenty-four  hours  the 
use  of  the  knife  is  indicated. — Wiener  klinische  therapeutische  Wochen- 
schrift,  1904,  No.  29,  p.  781. 

The  Treatment  of  Insomnia  of  Cardiac  Origin. — L.  Feilchenfeld 
advises  in  the  insomnia  which  is  present  in  certain  cases  the  use  of  the 
following  heart  tonic:  One-fifth  of  a  grain  of  powdered  digitalis  leaves 
are  mixed  with  one-thirtieth  of  a  grain  of  morphine  hydrochlorate, 
and  the  powder  is  taken  at  bedtime.  The  author  believes  that  this 
insomnia,  which  is  characterized  by  a  slumber  of  an  hour  or  two  early 
in  the  night,  followed  by  wakefulness  accompanied  by  weariness, 
oppression,  and  palpitation,  is  due  to  cardiac  insufficiency  and  passive 
dilatation.  The  small  dosage  recommended  is  usually  sufficient  to 
give  relief,  and  no  unpleasant  after-effects,  such  as  may  follow  larger 
doses,  are  noted. — Journal  de  midecine  de  Paris,  1904,  No.  28,  p.  280. 
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The  Treatment  of  Aneurysms  of  the  Aorta  by  Injection  of  Gelatin. 
— Dr.  Lancereaux  has  injected  the  following  solution  subcutaneously, 
with  the  best  of  results:  distilled  water,  1000;  sodium  chloride,  7; 
gelatin,  25  parts.  The  gelatin  must  be  of  the  best  quality,  and  the 
solution  should  be  sterilized  several  times  under  pressure  at  a  tempera- 
ture of  110°  to  115°  C.  Each  injection  consists  of  about  six  ounces, 
and  the  treatment  is  repeated  every  four  or  five  days.  The  procedure 
causes  a  cessation  of  the  pain  and  a  hardening  and  shrinkage  of  the 
sac.  The  patient  may  return  to  work,  provided  he  avoid  exertion.  The 
author  concludes  thus:  The  method  is  not  dangerous,  provided  the 
gelatin  be  pure  and  thoroughly  sterilized.  The  injections  favor  the 
coagulability  of  the  blood  in  the  aneurysmal  sac,  and  thus  tend  to  cure. 
Tetanus  or  other  complications  are  always  due  to  poor  gelatin  or  lack 
of  sterilization. — Gazette  medicate  de  Paris,  1904,  No.  28,  p.  328. 


The  Alkalies  in  Diabetic  Coma. — Dr.  Lenne  reports  a  case  which 
after  having  been  affected  for  two  years  with  diabetes  suffered  a  typical 
attack  of  coma.  In  addition  to  alcoholic  stimulation  a  solution  of  a 
mixture  of  two  and  a  quarter  ounces  of  sodium  bicarbonate  and  one 
ounce  of  magnesium  carbonate  was  administered.  The  patient  gradu- 
ally recovered  until  in  three  days  all  signs  of  the  coma  had  disap- 
peared. Shortly  afterward  he  suffered  a  second  attack,  which  was 
also  controlled,  but  larger  quantities  of  the  alkalies  were  given.  This 
case  is  in  direct  contrast  to  three  similar  cases  in  which  the  alkaline 
treatment  had  no  effect. — Deutsche  Acrzte-zeitung,  1904,  No.  8,  p.  180. 


Validol  and  Seasickness  — Dr.  K.  Koepke  has  found  that  in  the 
early  stages  of  seasickness  10  to  15  drops  of  validol  upon  a  lump  of 
sugar,  with  advice  to  lie  down  for  half  an  hour,  at  the  end  of  which  a 
glass  of  wine  and  a  biscuit  may  be  taken,  is  sufficient  to  prevent  further 
symptoms.  In  more  marked  cases  which  have  been  prostrated  by  a 
day's  mal  de  mer  the  patient  should  be  put  to  bed  and  given  validol 
on  sugar  as  above.  After  half  an  hour  the  yolks  of  two  eggs,  mixed 
with  sherry  and  ice,  are  given  by  teaspoonful;  without  exception  this 
will  be  found  to  be  well  borne.  After  this  procedure  has  been  carried 
out  several  times  in  the  course  of  the  day,  the  patient  may  be  allowed 
light  diet.  — Therapeutische  Monatshefte,  1904,  No.  6,  p.  296. 


The  Action  of  Strophanthus. — Dr.  G.  Gijnther,  after  an  examina- 
tion into  the  action  of  this  drug  upon  horses,  sheep,  dogs,  and  other 
smaller  animals,  has  arrived  at  the  following  conclusions:  1.  Strophan- 
thus is  purely  a  heart  muscle  poison  in  mammals,  and  produces  death 
by  causing  stoppage  of  the  heart  in  diastole.  2.  In  poisonous  doses  it 
causes  characteristic  changes  in  the  pulse  and  blood  pressure,  different 
from  those  caused  by  digitalis  through  the  absence  of  stimulation  of  the 
vagus.  3.  Strophanthus  is  a  vasoconstrictor,  but  is  less  active  in  this 
regard  than  digitalis;  this  action  is,  however,  not  marked  in  overdosage. 

4.  Strophanthus  possesses  a  specific  action  upon  the  vomiting  centre. 

5.  Of  antidotes  the  chief  place  is  occupied  by  .artificial  respiration. 
Excitants  are  without  influence,  as  they  are  in  poisoning  by  morphine 
and  chloral  hydrate. —  Therapeutische  Monatshefte,  1904,  No.  6,  p.  285. 
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Ovarian  Tumors  during  Pregnancy  and  the  Puerperal  Period. — 
Lea  {Journal  of  Obstetrics  and  Gynecology  of  the  British  Empire,  Au- 
gust, 1904)  contributes  a  paper  upon  this  subject,  reporting  four  cases. 
He  quotes  the  frequency  of  ovarian  tumors  during  pregnancy  as  5  in 
17,832;  Flaischlen,  2  in  1300;  Lohlein,  1  in  1738;  Tarnier,  concluding 
that  1  in  2500  is  the  average  frequency.  At  St.  Bartholomew's  Hos- 
pital Cripps  had  2  cases  in  182  patients  with  ovarian  tumors. 

Dermoids  are  more  frequent  in  the  proportion  of  4  out  of  7,  about 
25  per  cent.  Torsion  of  the  pedicle  occurs  in  from  6  to  12  per  cent, 
durmg  pregnancy,  and  during  the  puerperal  period  in  about  22  per 
cent.  Rupture  is  found  in  from  3  to  4  per  cent.  In  Lea's  4  cases  tor- 
sion occurred  in  2;  necrosis  of  the  cyst  followed  by  rupture  and  peri- 
tonitis during  the  last  month  of  pregnancy  occurred  in  1,  and  impac- 
tion of  a  dermoid  cyst  in  1  case.  In  12.5  per  cent.  Williams  found  that 
pregnancy  was  interrupted  by  the  presence  of  the  tumor. 

The  prognosis,  so  far  as  death  is  concerned,  in  these  cases  is  fairly 
good.  In  461  cases  Williams  found  only  1  of  sudden  death  from  rup- 
ture, and  6  in  which  the  tumor  ruptured  during  pregnancy,  when  the 
patients  died  after  labor.  Labor  and  the  puerperal  period  greatly 
mcrease  the  danger  and  bring  the  total  mortality  up  to  25  per  cent. 

Regarding  treatment,  patients  without  operation  show  a  mortality 
of  21  per  cent. 

Lea  describes  the  case  of  a  woman,  aged  forty-two  years,  in  her 
sixth  pregnancy  at  eight  and  one-half  months.  She  had  been  in  bed 
for  six  weeks,  with  severe  abdominal  pain  and  nausea.  She  had  slight 
jaundice.  Her  temperature  was  from  100°  to  101°;  her  pulse  120 
and  weak.  The  pelvis  was  occupied  by  a  fixed  tumor  preventing  the 
engagement  of  the  head.  Operation  was  done  through  the  vagina, 
and  a  necrotic  cyst  adherent  to  the  anterior  wall  of  the  rectum  was 
removed  in  fragments.  The  pedicle  was  recognized  and  ligatured. 
The  patient  collapsed,  but  rallied  with  saline  transfusion.  Labor  was 
spontaneous  twenty-four  hours  later,  a  living  child  being  born.  The 
patient  recovered,  but  died  six  months  afterward  from  myelitis. 

When  an  ovarian  tumor  obstructs  labor  its  removal  is  imperative 
before  an  effort  is  made  to  deliver  the  child.  In  fifteen  cases  of  ovari- 
otomy during  labor  all  recovered.  In  cases  otherwise  treated  the  mor- 
tality rose  to  nearly  50  per  cent. 

During  the  puerperal  period  ovarian  tumors  are  dangerous  through 
torsion  of  the  pedicle,  peritonitis,  and  suppuration,  and  necrosis  in  tne 
cyst.    Cysts  often  become  infected  when  general  septicaemia  develops. 
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lyca  reports  the  case  of  a  woman  delivered  spontaneously  of  a  living 
child  who  four  days  later  had  all  the  symptoms  of  puerperal  infection. 
A  hard  mass  of  exudate  in  Douglas'  pouch  was  found  pushing  the 
uterus  forward.  In  performing  posterior  vaginal  section  a  large  quan- 
tity of  pus  was  evacuated  and  a  drainage  tube  inserted.  The  patient 
recovered. 

Five  years  later  she  was  again  delivered  of  a  living  child  in  natural 
labor.  On  the  third  day  infection  developed,  and  a  tumor  the  size  of  a 
large  orange  was  found  behind  the  uterus.  On  posterior  vaginal  section 
the  tumor  was  readily  exposed,  adhesions  broken  up,  the  pedicle  tied 
with  silk,  and  the  tumor  removed.  It  was  a  dermoid  of  the  left  ovary. 
The  pelvic  cavity  was  flushed  and  packed  with  gauze,  the  patient 
making  a  good  recovery.  No  organisms  were  discovered  in  the  tumor 
or  fluid.  Without  operation  the  post-partum  mortality  of  these  cases 
is  about  28  per  cent.  In  operation  during  the  puerperal  period  a  mor- 
tality of  14  per  cent,  is  reported. 

Post-partum  ovariotomy  is  often  remarkably  successful.  McKerron 
collected  92  cases  with  79  recoveries — a  mortality  of  14  per  cent.  In 
2  of  these  cases  gangrene  was  present,  and  in  2  cases  the  tumor  was 
malignant.  From  twenty-four  to  forty-eight  hours  after  delivery  is  the 
most  favorable  time  for  this  operation. 

The  Automatic  Action  of  the  Uterus  and  the  Effect  of  Drugs  upon 
Uterine  Contractions. — In  the  Archiv  fiir  GyndJcologie,  1904,  Band 
Ixxiii.,  Heft  2,  Kurbinowsky  reports  the  results  of  experiments  made 
in  the  pharmaceutical  laboratory  of  Professor  Krawkow  at  St.  Peters- 
burg. Under  ether  the  uterus  of  a  rabbit  was  removed  and  placed  in  a 
neutral  fluid  at  a  temperature  of  38°  C.  The  whole  was  placed  in  a 
warm,  moist  chamber.  lAidwig's  kymographion  was  used  to  study  the 
uterine  contractions. 

Immediately  after  removal  from  the  body  the  uterus  seemed  relaxed. 
In  about  half  an  hour  automatic  contractions  began  earlier  in  the  preg- 
nant than  in  the  non-pregnant  uterus.  The  tissues  of  the  uterus  and 
vagina  contracted  separately,  the  uterus  after  an  hour  becoming  appar- 
ently fatigued,  and  after  an  hour's  rest  again  contracting.  The  uterine 
muscles  began  to  act  at  the  cornu,  peristalsis  continuing  through  the 
uterus  to  the  vagina.  To  continue  the  experiment  the  temperature  at 
which  the  uterus  was  kept  was  reduced  three  or  four  degrees,  when  it 
was  found  that  contractions  of  the  uterus  persisted  and  could  be  excited 
in  one  case  forty-nine  hours  and  forty  minutes  after  the  removal  of  the 
womb  from  the  body  of  the  animal. 

When  this  action  of  the  uterus  was  studied  it  was  observed  that  the 
muscle  began  its  work  at  each  cornu  in  alternation.  The  effect  of  this 
would  be  to  force  a  body  like  the  ovum  downward  into  the  uterine 
cavity.  When  the  uterus  had  accomplished  this  the  broad  ligaments 
contracted  in  a  direction  transverse  to  the  long  axis  of  the  womb.  This 
action  lasted  but  for  a  certain  time,  and  when  the  ovum  reached  the 
vagina  the  broad  ligaments  ceased  to  contract.  Each  half  of  the  uterus 
and  broad  ligament  acted  independently  of  the  other,  but  in  alternation. 
This  action  was  entirely  automatic  and  absolutely  without  the  influence 
of  the  central  nervous  system. 

In  experimenting  upon  the  pregnant  uterus  it  was  found  that  if  blood 
were  entirely  washed  out  of  the  womb  by  injecting  salt  solution  the  ovum 
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died  as  soon  as  the  womb  became  anaemic.  The  contraction  of  the 
uterine  muscle,  however,  continued  for  fifty  minutes  after  the  uterus 
had  been  deprived  of  blood.  For  thirty-five  minutes  of  this  time  the 
uterus  was  without  the  body  of  the  mother.  It  was  found  that  hot  and 
cold  stimulated  uterine  contraction  to  an  equal  degree.  Variations  in 
temperature  seemed  more  stimulating  than  either  heat  or  cold.  At 
the  usual  termination  of  pregnancy  the  uterus  is  in  a  condition  auto- 
matically to  expel  the  foetus. 

In  experimenting  with  drugs  upon  uterine  contraction  hydrastis, 
canadensis,  ergot,  chloral  hydrate,  and  adrenalin  were  employed. 

Hydrastin  produced  tetanic  contraction  of  the  uterine  muscle,  but 
did  not  affect  the  bloodvessels  of  the  uterus.  Ergot  and  its  preparations 
had  the  same  effect  that  hydrastin  had  on  the  uterus.  Narcotics,  as 
chloral  hydrate  and  alcohol,  had  little  effect  upon  the  uterine  muscle. 
When  given  to  the  point  of  narcosis  their  action  became  apparent. 

Adrenalin  in  very  weak  solution  produced  marked  effect  upon  the 
womb.  In  1 :  10,000,000  it  considerably  increased  the  strength  of  uterine 
contractions.  If  pushed  to  any  extent  it  produced  well-marked  tetanus 
of  the  uterine  muscle.  It  produced  an  extraordinary  vigorous  effect 
upon  the  vessels  of  the  uterus,  causing  them  to  contract.  Experiments 
upon  living  animals  confirmed  those  made  upon  the  exsected  uterus. 

The  Prevention  of  Morbidity  during  the  Puerperal  Period. — Kroemer 
(Monatsschrift  fiir  Geburtshiilfe  und  Gyndkologie,  1904,  Band  xx.,  Heft 
2)  draws  attention  to  the  value  of  taking  all  possible  precautions  to 
prevent  complications  during  the  puerperal  period.  During  1893, 
in  the  Marburg  Clinic,  the  percentage  oi  morbidity  was  38.7.  Severe 
infections  occurred  in  1.07  per  cent.,  while  the  mortality  from  septic 
infection  was  nothing. 

In  preventing  complications  during  the  puerperal  period  the  intro- 
duction of  rubber  gloves  had  unexpectedly  been  without  result.  It 
must  be  remembered  that  even  in  healthy  patients  the  vagina  contains 

ferms  capable  under  some  conditions  of  becoming  actively  pathogenic, 
'or  this  reason,  although  with  'rubber  gloves,  the  hand  may  be  prac- 
tically sterile,  its  use  cannot  entirely  remove  causes  of  puerperal  infec- 
tion. The  effort  to  destroy  these  germs  by  vaginal  douching  and 
cleansing  exposes  the  patient  to  such  danger  of  uterine  infection  as  to 
be  undesirable.  Furthermore,  in  from  20  to  22  per  cent,  of  pregnant 
patients  the  secretion  of  the  vagina  is  pathological  in  character. 

As  regards  labor  itself,  patients  admitted  to  the  clinic  with  fever  are 
confined  in  rooms  set  apart  for  such  cases.  If  a  patient,  already 
in  the  house,  develops  fever  during  labor  the  confinement-room  is  imme- 
diately disinfected.  Every  precaution  is  taken  to  at  once  stamp  out 
the  infection.  Plxcept  in  infected  and  suspicious  cases  the  use  of  gloves 
is  not  insisted  upon,  nor  considered  of  practical  value. 

In  the  lying-in  ward  all  who  have  to  do  with  the  care  of  patients  are 
required  to  use  gloves.  Douches  are  given  during  the  first  two  or  three 
days,  and  nurses  use  sterilized  forceps  to  handle  cotton  sponges  and 
other  dressings.  Every  precaution  is  taken  to  avoid  the  spread  of  con- 
tagion from  one  patient  to  another.  Cases  developing  fever  are  at 
once  isolated. 

When  patients  are  received  and  examined  before  labor  the  entire 
body  is  tnoroughly  examined,  and  in  addition  the  character  of  the 
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vaginal  secretion  is  ascertained.  When  this  is  pathological  and  abnor- 
mal a  vaginal  douche  of  1:2000  bichloride  is  used.  If  gonorrhoea  is 
present  rheol,  followed  by  a  douche  of  lysol  ^  per  cent.,  are  used.  All 
pregnant  patients  are  examined  twice  weekly,  and  the  genital  region 
thoroughly  explored  to  detect  ulceration  or  signs  of  infection.  The 
legs  are  examined  for  varicose  veins  or  ulcers.  Patients  are  obliged 
to  bathe  daily,  and  strict  precautions  are  taken  about  linen. 

The  breasts  are  inspected,  the  nipples  thoroughly  washed,  and  alco- 
hol used  with  glycerin  and  boric  acid  for  local  antisepsis.  The  danger 
of  erysipelas* arising  from  excoriation  of  the  nipple  is  considered  great, 
and  every  precaution  taken  to  avoid  this  accident.  Areas  of  distention 
caused  by  the  accumulation  of  milk  do  not  produce  serious  conse- 
quences. 

In  choosing  antiseptics  for  douches  care  should  be  taken  to  employ 
dilute  solutions  to  avoid  irritation  and  injury.  With  such  precautions 
the  morbidity  percentage  of  several  clinics  shows  about  30  in  operative 
cases  and  less  than  15  in  cases  of  spontaneous  parturition.  It  is  con- 
sidered of  especial  importance  that  pregnant  patients  be  kept  under 
complete  and  absolute  control  and  that  the  reduction  of  complications 
in  labor  and  the  puerperal  state  will  depend  upon  the  thoroughness 
and  perfection  of  this  precaution. 
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Leukocytosis  in  Gynecology. — Pankow  (Zentralblatt  fiir  Gyna- 
kologie,  1904,  No.  11)  states  that  in  all  cases  in  which  there  is  a  per- 
sistent leukocytosis  of  over  10,000  (without  any  other  satisfactory 
explanation)  the  presence  of  pus  in  the  pelvis  should  be  inferred.  It 
cannot  always  be  excluded  with  a  lower  count,  since  there  may  be  either 
a  tuberculous  focus,  or  the  abscess  may  be  surrounded  with  such  dense 
adhesions  that  no  absorption  occurs.  Hsematoceles,  so  long  as  they  do 
not  suppurate,  are  unaccompanied  by  leukocytosis.  A  post-hemor- 
rhagic  leukocytosis  may,  however,  follow  rupture  of  a  tubal  gestation. 

Torsion  of  the  pedicle  of  an  ovarian  cyst  is  rapidly  followed  by  an 
increase  in  the  white  cells,  possibly  due  to  the  accompanying  irritation 
of  the  peritoneum,  but  in  acute  peritonitis  this  may  be  absent,  as  the 
power  of  reaction  of  the  system  is  increased.  Leukocytosis,  from 
11,000  to  13,000,  is  a  more  reliable  indication  of  pus  than  the  tempera- 
ture curve  (?). 

In  cases  of  cancer  no  inference  can  be  drawn  from  leukocytosis  with 
regard  to  the  locality,  character,  or  extent  of  the  disease.    Even  when 


i 


GYNECOLOGY.  1101 

necrosis  is  present  (unless  there  is  actual  pyometra)  there  is  no  increase 
in  the  white  cells,  probably  because  the  sloughs  are  rapidly  cast  off  and 
there  is  little  absorption.  No  increase  is  observed  when  the  lymph  nodes 
are  affected.  Among  the  cases  of  fibromyoma  which  were  studied  with 
especial  reference  to  leukocytosis,  this  was  noted  in  only  a  single  instance 
as  a  post-hemorrhagic  phenomenon. 

After  the  evacuation  of  abscesses  by  colpotomy  a  diminution  in  the 
number  of  leukocytes  was  promptly  noted,  unless  pus-foci  were  not 
thoroughly  drained.  After  abdominal  section  in  pus  cases  there  was  at 
first  a  marked  increase,  which  gradually  declined  to  the  normal  if  the 
case  progressed  smoothly.  Imperfect  drainage,  mural  abscess,  etc., 
caused  a  fresh  increase  in  the  number  of  leukocytes.  Even  in  aseptic 
cases  the  same  degree  of  leukocytosis  was  noted  on  the  first  day  after 
operation,  although  there  might  be  no  accompanying  elevation  of  tem- 
perature. The  writer  explains  this  phenomenon  on  the  theory  that  in 
every  operation,  no  matter  how  aseptic,  a  certain  amount  of  infectious 
material  is  introduced  into  the  wound,  the  absorption  of  which  into  the 
circulation  produces  a  marked  irritation  of  the  leukocytes. 

Further  observations  during  normal  pregnancy  and  labor  led  the 
writer  to  the  following  conclusions:  Leukocytosis  is  seldom  found  at 
the  end  of  pregnancy.  There  is  an  increase  during  labor,  most  marked 
if  the  pains  are  severe  and  the  labor  prolonged.  The  maximum  is 
reached  an  hour  or  two  after  the  completion  of  the  third  stage.  Thjere 
is  a  gradual  decline  to  normal  on  the  fourth  day. 

The  Uterus  in  Ectopic  Gestation. — Cazeaux  (Revue  prat,  d'obstet- 
rique  et  de  pediatrie,  November,  1903)  finds  that  in  ectopic  gestation  the 
uterine  mucosa  is  intensely  congested  and  hypertrophied,  interstitial 
hemorrhages  being  frequent.  This  explains  why  the  passage  of  the 
curette  usually  causes  bleeding.  The  pseudomembrane  is  rarely  expelled 
in  the  shape  of  casts  of  the  uterine  cavity,  the  shreds  being  more  often 
overlooked  in  the  accompanying  blood.  This  usually  occurs  early  in 
the  pregnancy,  and  does  not  by  any  means  imply  the  death  of  the 
product  of  conception,  but  it  is  usually  indicative  of  rupture  or  tubal 
abortion. 


Cancerous  Degeneration  of  the  Cervix  after  Supravaginal  Amputa- 
tion.— RiCHELOT  {Annates  de  gyn.  et  d'obstetriqiie,  December,  1903) 
concludes  a  paper  on  this  subject  with  a  positive  expression  of  his  prefer- 
ence for  pan-hysterectomy  in  cases  of  fibroid  where  a  radical  operation 
is  indicated. 

He  also  believes  that  fibromyomata  are  only  relatively  benign.  While, 
of  course,  it  is  not  always  necessary  to  remove  them,  he  has  seen  too 
many  patients  with  these  neoplasms  succumb  to  phlebitis  or  visceral 
disease,  while  under  observation,  to  regard  them  as  entirely  innocent. 
While  sarcomatous  degeneration  is  rare,  he  does  believe  that  cancer 
frequently  develops  in  fibroid  uteri  in  consequence  of  the  accompanying 
endometritis.  He  cites  two  cases  from  his  own  practice  and  ten  from 
the  literature  in  which  the  cervix  became  cancerous  after  supravaginal 
amputation. 

Obliteration  of  the  Tubes. — Ronsse  {Annates  de  gyn.  et  d'obstStrique, 
December,  1903),  from  experiments  on  animals,  concludes  that  the 
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lumen  of  the  tube  can  be  completely  obliterated  by  section  between 
ligatures.  He  obtained  the  same  results  in  six  operations  upon  the 
human  subject,  and  prefers  this  method  to  the  more  complicated  ones 
that  have  been  proposed.  It  cannot  be  denied  that  there  is  always  a 
certain  amount  of  risk  of  subsequent  dilatation  of  the  tube,  so  that  the 
operation  should  not  be  resorted  to  unless  it  is  clearly  indicated,  as  after 
Csesarean  section,  in  tuberculous  and  cardiac  cases,  etc. 

The  writer  criticises  the  operation  proposed  by  Kehrer  as  liable  to 
abuse  and  not  free  from  danger. 

Histology  of  Chronic  Oophoritis. — Pinto  {Zentralblatt  fiir  Gynd- 
kologie,  No.  23,  1904),  after  reviewing  the  various  conflicting  views 
with  regard  to  the  inflammatory  nature  of  this  affection,  states  the 
conclusions  to  which  his  own  histological  studies  have  led  him.  He 
objects  to  the  division  into  interstitial  and  parenchymatous  oophoritis, 
because  it  is  hardly  possible  to  separate  the  two  varieties,  even  in  the 
acute  form.  Since  in  some  cases  the  cortical  layer  is  first  afi^ected  by 
contiguity,  and  in  others  the  deeper  portions  of  the  ovary  are  primarily 
infected  through  the  medium  of  the  bloodvessels  and  lymphvessels,  he 
suggests  the  terms  "cortical"  and  "diffuse"  oophoritis.  In  the  former 
the  albuginea  is  thickened,  partly  from  adhesions,  the  ovary  being  usually 
of  nearly  normal  size;  and,  if  the  case  is  not  of  longstanding,  round-cell 
infiltration  will  be  observed  in  the  neighborhood  of  the  vessels.  Later 
portions  of  the  stroma  will  be  converted  into  firm  fibrous  tissue,  con- 
taining islands  of  normal  tissue  with  a  few  primary  follicles.  In  the 
latter  atrophy  of  the  nuclei  and  degeneration  of  the,protoplasm  will  be 
seen,  especially  in  the  more  superficial  follicles.  They  are  not  increased 
in  number,  and  in  some  the  epithelium  and  ovum  may  be  practically 
unchanged. 

In  the  diffuse  variety  the  ovary  is  cirrhotic,  with  hyperplasia  of 
the  stroma  and  a  diminution  of  the  number  of  follicles,  which,  how- 
ever, are  normal  or  exhibit  a  tendency  to  atresia  or  cystic  degenera- 
tion. The  vessels  show  hyaline  degeneration  of  the  middle  layer  of'the 
intima,  obliterating  endarteritis,  or  perivascular  sclerosis.  Round-cell 
infiltration  is  rare,  but  hemorrhagic  foci  are  seen,  both  in  the  stroma 
and  in  the  follicles.  The  appearances  correspond  to  those  usually 
described  as  interstitial  oophoritis,  which  may  result  in  general  sclerosis. 
The  writer  dissents  from  the  opinions  expressed  by  Martin  and  Orth- 
mann,  that  cystic  degeneration  of  the  ovary  is  necessarily  the  result  of 
a  chronic  inflammatory  process  in  or  around  the  ovary.  As  regards 
etiology,  he  believes  that  infection  (gonorrhoeal  or  septic)  plays  the 
principal  role,  though  chronic  congestion  from  any  cause  may  act  as  a 
predisposing  factor. 

Changes  in  the  Uterus  in  Ectopic  Gestation. — Cazeaux  {Revue  prat, 
d'obstet.  et  de  pediatrie,  1903,  No.  11)  says  that  in  connection  with  tubal 
pregnancy  the  uterus  is  gradually  pushed  forward  and  to  one  side.  If 
many  adhesions  are  present  it  may  be  impossible  to  map  out  the  body  ] 
of  the  organ.  The  cervix  remains  softened,  he  affirms,  as  long  as  the 
product  of  conception  is  living,  though  this  softening  is  not  so  marked  ! 
as  in  normal  pregnancy.  The  same  applies  to  the  corpus  uteri,  which 
becomes  notably  smaller  and  harder  after  the  death  of  the  foetus.  The 
writer  differs  from  some  authorities  in  holding  that  pseudomembrane    [■ 
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may  be  cast  off  from  the  uterine  cavity  at  any  time  during  the  extra- 
uterine pregnancy  and  that  it  does  not  necessarily  point  to  tne  death  of 
the  foetus,  though  it  is  often  significant  of  hemorrhage  into  the  tube  or 
tubal  abortion. 


Adenoma  of  the  Fallopian  Tube. — Nadory  (Zentralblatt  fiir  Gynd- 
kologie,  1904,  No.  23)  reports  the  following  cases: 

Case  I.  A  Il-para,  aged  twenty-eight  years,  had  suffered  for  three 
weeks  with  abdominal  pains  and  a  bloody  discharge.  A  diagnosis  of 
incomplete  abortion  with  enlargement  of  the  left  tube  was  made,  and 
the  uterus  was  curetted.  As  the  tube  did  not  diminish  in  size  under 
treatment  and  the  patient  continued  to  suffer  great  pain,  laparotomy 
was  performed.  A  pus-tube  was  removed,  which  was  thought  to  be 
tuberculous,  but  on  microscopic  examination  it  proved  to  be  a  typical 
adenoma. 

Case  II.  The  patient,  aged  twenty-nine  years,  had  been  sterile  for 
eight  years,  and  was  sent  to  the  clinic  as  a  case  of  probable  ruptured 
ectopic  gestation.  On  opening  the  abdomen  general  adhesions  were 
found,  the  affected  tube  was  removed,  and  showed  at  its  isthmus  a 
myoadenoma,  such  as  was  originally  described  by  Recklinghausen, 
the  mucosa  being  intact.  The  writer  regards  this  obstruction  of  the 
lumen  as  the  cause  of  the  tubal  pregnancy. 


Extirpation  of  the  Spleen. — Casati  (Zentralblatt  fiir  Gyndkologie, 
1904,  No.  23)  reports  five  cases,  in  three  of  which  the  spleen  was 
enlarged  from  malaria,  once  from  cancer,  while  there  was  one  case  of 
idiopathic  enlargement.  The  patients  all  recovered,  those  with  the 
malarial  spleens  being  cured.  The  writer  does  not  advise  splenectomy 
for  this  cause  unless  the  tumor  has  reached  a  very  large  size.  He 
makes  a  medium  incision  and  uses  a  Mikulicz  drain  if  extensive  adhe- 
sions have  been  separated. 


Metrorrhagia  in  Syphilis. — Ozenne  {Soc.  medico-chirurg.  de  Paris; 
La  gynecologie,  June,  1904)  calls  attention  to  the  fact  that  this  symptom 
is  generally  observed  during  the  tertiary  stage,  but  that  it  may  appear 
during  the  secondary,  and  may  be  of  diagnostic  value  in  the  absence  of 
local  evidences  of  infection.  He  reports  two  cases  which  yielded  to 
mercurial  treatment  after  all  local  measures  had  failed. 


Drainage  after  Laparotomy. — Schweizer  (Inaugural  Dis.;  abstract 
in  Zentralblatt  fiir  Gyndkologie,  1904,  No.  23),  from  an  analysis  of  a 
series  of  cases  at  the  Zurich  clinic  in  which  drainage  was  employed 
by  means  of  gauze  wrung  out  in  sterile  water,  or  a  solution  of  salicylic 
acid,  and  brought  through  the  lower  angle  of  the  wound,  arrives  at  these 
conclusions:  In  cases  in  which  there  is  doubt  as  to  the  sterility  of  the 
pus  in  a  case  of  tubal  or  ovarian  abscess,  and  when  a  perforation  of  the 
intestine  has  been  sutured,  the  gauze  drain  or  tampon  should  always 
be  used,  since  in  this  way  many  fatal  results  can  be  averted. 

[We  have  cited  his  paper  in  order  to  emphasize  the  expression  "or 
tampon,"  since  the  writer,  by  stating  the  fact  that  gauze  acts  as  a 
tampon,  as  well  as  a  drain,  involuntarily  admits  the  weak  point  in  his 
argument.  He  evidently  has  not  followed  the  trend  of  modern  surgical 
technique,  which  is  that  so-called  gauze-drain  (especially  when  it  is 
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introduced  through  a  small  abdominal  wound)  more  often  prevents 
than  favors  the  escape  of  fluid.  In  those  exceptional  cases  in  which 
gauze-tamponade  of  the  pelvis  is  employed  it  is  generally  admitted  that 
the  vaginal  route  is  the  natural  one  for  drainage. — H.  C.  C] 
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Injuries  of   the   Drumhead    from    Indirect  j^ Violence. — W.   Boehm 

(Monatsschrift  fur  Ohrenheilkunde,  March,  1904)  states  that  injuries 
of  the  drumhead,  in  the  form  of  a  solution  of  its  continuity,  are  more 
frequently  the  result  of  indirect  violence  than  of  puncture  by  foreign 
bodies,  destruction  by  chemical  action,  or  perforation  as  a  consequence 
of  extreme  temperature  limits  locally  applied.  This  is  in  accordance 
with  the  fact  that  even  a  very  moderate  degree  of  air  pressure  applied 
in  such  fashion  as  to  force  the  drumhead  to  make  a  major  excursion 
within  a  limited  period  of  time  is  sufficient  to  ensure  its  rupture. 

It  is  not  the  forceful  box  upon  the  ear  which  ruptures  the  drumhead 
so  often  as  the  less  forcible  blow  with  the  flat  of  the  hand  covering  the 
whole  auricle,  and,  for  a  moment,  making  an  air-tight  closure  of  the 
canal;  and  it  is  interesting  to  note  that  the  clinical  records  of  cases  of 
injury  to  the  ear  from  this  cause  show  the  majority  of  them  to  have 
occurred  on  the  left  side,  a  natural  result  of  the  preponderance  of  right- 
handed  blows. 

That  the  condition  of  the  drumhead  itself  should  exert  an  influence 
upon  the  extent  and  location  of  the  injury  resulting  from  a  sudden 
excursion  under  the  influence  of  air  pressure  is  evident,  as  illustrated 
in  cases  of  partial  atrophy  of  the  drumhead,  of  cicatricial  adhesions, 
or  of  the  weighting  of  certain  portions  by  the  presence  of  calcareous 
deposits. 

That  detonation  at  short  range  may  cause  a  rupture  of  one  or  both 
drumheads  is  not  infrequently  observed  in  artillery  service,  and  the 
same  is  true  in  cases  of  dynamite  blasters,  in  divers,  and  in  caisson 
workers.  Injury  of  the  same  character  may  also  be  caused  under 
conditions  of  exhibition  of  pressure  from  within  outward,  by  sudden 
compression  of  the  air  within  the  middle  ear,  as  in  violent  coughing, 
sneezing,  and  vomiting,  or  by  the  use  of  the  Politzer  air  douche  and, 
contrariwise,  by  the  sudden  exhaustion  of  the  air  in  the  external  canal, 
as  in  a  case  reported  by  Huettig,  where  a  kiss  upon  the  ear  resulted 
in  a  rupture  of  the  drumhead. 

There  is  still  another  group  of  injuries  to  the  drumhead,  those  result- 
ing from  cranial  concussion,  which  has  not,  as  yet,  been  sufficiently 
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plassified,  and  which  includes  not  only  cases  of  simple  contrecoup, 
but  of  double-sided  injury  as  well. 

Of  these  latter  cases  the  author  has  found  but  one  record  in  review- 
ing the  literature  of  the  subject,  the  case  reported  by  Stankowsky,  of 
a  young  man  who  had  perforation  of  both  drumheads  as  the  result 
of  a  heavy  blow  upon  the  left  ear,  in  which  ear  there  was  also  a  laby- 
rinth concussion  as  further  evidence  of  the  force  of  the  impact. 

The  exact  mechanism  of  the  injury  by  contrecoup  is  not  yet  ade- 
quately determined,  and  it  is  possible  that  help  for  solution  of  the 
general  question  may  be  reached  through  carefully  collated  records 
of  injury  to  the  drumhead  and  such  observations  as  have  been 
attempted  by  Corradi,  who  finds  that  the  majority  of  solutions  of  con- 
tinuity resulting  from  air  pressure  occur  in  that  portion  of  the  drum- 
head which  is  both  the  thinnest  and  the  most  movable,  namely,  the 
central  portion,  while  the  injuries  as  the  result  of  contrecoup  are,  as 
a  rule,  longitudinal  ruptures  starting  from  some  point  at  the  periphery 
of  the  drumhead  and  running  wholly  or  partly  across  it,  a  condition 
which  he  regards  as  consonant  with  the  proposition  that  in  the  trans- 
ference of  motion  from  a  medium  of  one  density  to  that  of  another  of 
different  density,  the  point  of  transference  is  that  at  which  the  solution 
of  continuity  is  most  likely  to  occur. 

With  this  opinion  of  Corradi  the  author  does  not,  however,  agree, 
holding  that  ruptures  of  this  type  are  not  the  result  of  irradiation,  and 
the  transference  of  the  force  exerted  to  a  weaker  medium,  but  are  exhi- 
bitions of  the  true  contrecoup  reaction. 

This  view  is  based  upon  the  experiments  of  Bergmann  and  Messerer 
upon  the  elasticity  of  the  bones  of  the  skull,  considered  as  parts  of  an 
elastic  globe,  with  susceptibility  to  "bursting  fracture"  primarily  at 
points  at  right  angles  to  the  line  of  compression,  and,  secondarily, 
where  there  is  a  simple  blow  without  counteracting  pressure,  midway 
between  the  point  of  impact  and  the  right  angle  above  mentioned;  in 
other  words,  the  author  holds  that  ruptures  of  the  drumhead  con- 
sequent upon  blows  upon  the  skull  other  than  those  directly  applied 
to  the  affected  ear  are  the  result  neither  of  compression  nor  of  irradia- 
tion, in  the  sense  of  Corradi's  theory,  but  of  a  true  "bursting  fracture" 
incident  to  the  natural  elasticity  of  the  skull  which  makes  the  phenome- 
non of  contrecoup  possible. 

The  Surgical  Treatment  of  Peripheral  Paralysis  of  the  Facial  Nerve. 
— G.  Alexander  {Archiv  iiir  OhrenJieilkunde,  Band  Ixii,  Heft  1-2.) 
reports  a  case  of  grafting  oi  the  facial  nerve  to  the  hypoglossal.  The 
patient  presented  complete  left-sided  paralysis  of  six  years'  duration, 
as  the  result  of  chronic  suppurative  middle-ear  disease.  The  radical 
operation  was  performed  and  the  labyrinth  found  diseased  and  filled 
with  polypoid  granulations.  The  facial  and  its  canal  were  completely 
destroyed  by  the  disease.  Examination  of  the  region  supplied  by  the 
left  facial  showed  the  orbicularis  oris  somewhat  contractile,  but  complete 
paralysis  of  the  other  face  muscles  and  of  the  platysma.  There  was 
no  disturbance  of  the  taste  sensation  on  the  tongue,  and  there  was  a 
normal  condition  of  the  soft  palate.  Galvanic  and  faradic  stimulation 
of  the  muscles  by  way  of  the  nerve  gave  no  reaction.  However,  direct 
faradic  stimulation  showed  a  slight  reaction  of  the  orbicularis  oris  of 
the  under  lip  and  direct  galvanic  stimulation  showed  evident  reaction 
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of  the  orbicularis  of  the  upper  and  under  Up.  The  grafting  of  the 
facial  and  hypoglossal  was  accomplished  by  exposing  the  hypoglossal 
in  the  angle  raaae  by  the  two  bellies  of  the  digastric  muscle,  dissecting 
out  the  facial  trunk  where  it  emerges  from  the  stylomastoid  foramen, 
cutting  this  off  obliquely  (a  small  bit  of  the  nerve  taken  from  this  end 
and  subsequently  examined  microscopically  showed  complete  degen- 
eration of  the  nerve  fibres),  and  then  suturing  this  end  to  the  side  of 
the  hypoglossal  nerve  after  denuding  a  small  area  on  the  side  of  this 
nerve  of  its  neurilemma. 

Six  weeks  after  the  grafting,  the  condition  was  as  follows:  Indirect 
faradic  stimulation  gave  no  reaction.  Indirect  galvanic  stimulation 
(the  electrode  was  applied  over  the  scar  of  operation)  showed  slight 
reaction  of  the  orbicularis  oculi  and  the  orbicularis  oris  of  the  upper 
and  under  lip,  also  of  the  depressor  anguli  oris.  Direct  faradic  stim- 
ulation showed  reaction  in  the  orbicularis  oris  of  the  under  lip  and 
direct  galvanic  stimulation  showed  slight  reaction  in  the  same  muscles 
which  responded  to  indirect  galvanic  stimulation. 

Alexander  reviews  the  cases  of  suture  of  the  facial  to  the  spinal 
accessory  reported  by  Ballance  and  that  of  Faure,  where  the  facial 
peripheral  end  was  sutured  to  the  proximal  end  of  the  completely 
separated  hypoglossal.  A  case  of  Korte  of  grafting  similar  to  Alexander's 
own  case  and  a  case  of  facial-spinal  accessory  suture  by  Gliick  are 
briefly  reviewed.     Three  methods  have  been  employed: 

1.  Grafting  of  the  several  facials  to  the  spinal  accessory. 

2.  End-to-end  suture  of  the  peripheral  end  of  the  severed  facial  to 
the  proximal  end  of  the  severed  hypoglossal. 

3.  Grafting  of  the  severed  facial-peripheral  end  to  the  hypoglossal. 
Of  these  methods  Alexander  believes  the  third  most  desirable  because, 

in  the  first  method,  there  are  associated  movements  of  the  shoulder; 
and  in  the  second  method,  although  an  end-to-end  suture  gives  the 
best  chance  for  regeneration  of  the  nerve  fibres,  a  permanent  one-sided 
paralysis  of  the  tongue  and  a  consequent  atrophy  of  the  paralyzed  side 
results.  In  no  case  thus  far  observed  has  a  complete  restoration  of 
the  function  of  the  facial, resulted. 

As  to  the  time  after  the  onset  of  the  facial  paralysis  at  which  the 
grafting  should  be  undertaken,  Alexander  believes: 

1.  The  grafting  of  the  facial  should  not  be  undertaken  before  six 
months  after  the  time  of  the  appearance  of  the  paralysis,  and  during 
this  time,  massage  and  electric  treatment  should  have  been  tried. 

2.  After  six  months  all  cases  should  be  operated  in  which  (a)  no 
voluntary  contraction  has  become  possible;  (b)  in  which  no  faradic 
excitability  is  present;  (c)  in  which  the  galvanic  excitability  of  the 
nerve,  in  spite  of  treatment,  decreases. 

3.  In  cases  of  more  than  six  months'  duration  a  favorable  result  of 
grafting  can  be  expected  only  when  there  remains  some  direct  galvanic 
excitability. 

4.  If,  in  old  cases,  there  is  prompt  galvanic  reaction  or  there  is  a 
remnant  of  faradic  excitability,  some  conservative  treatment  for  a 
time  is  indicated. 


Middle-ear  Disease  in  its  Relation  to  Metastatic  Abscess  of  the 
Liver  and  Other  Viscera. — S.  Macuen  Smith  (Archives  of  Otology, 
April,  1904)  reports  three  interesting  cases  of  metastatic  abscess  of  the 
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liver  of  otitic  origin.  While  almost  all  of  the  cases  of  abscess  of  the 
liver  are  due  to  such  causes  as  dysentery,  appendicitis,  gastric  ulcer, 
etc.,  he  believes  that  the  so-called  cases  of  "spontaneous  abscess"  of 
the  liver  may  be  due  to  primary  foci  in  the  ear. 

The  first  case  is  that  of  a  man,  aged  forty-two  years,  who  had  suppu- 
rative disease  of  the  middle  ear  for  twenty-seven  years.  For  the  past 
twenty  years  he  suffered  no  inconvenience  beyond  a  slight  discharge, 
with  the  exce})tion  that  he  has  had  increase  in  the  amount  at  intervals 
for  three  years.  The  writer  saw  the  patient  during  one  of  these  attacks. 
After  a  chill  the  temperature  registered  105.2°,  followed  by  profuse 
sweating.  He  complained  of  severe  pain  in  the  right  shoulder  and  neck, 
and  a  moderate  yellow  tinge  of  the  skin  was  noticed.  The  aural  exami- 
nation showed  a  complete  destruction  of  the  membrana  tympani, 
malleus,  and  incus.  Pus  was  present  in  the  canal,  and  was  very  offen- 
sive. Examination  of  the  mastoid  process  and  adjacent  parts  was 
negative.  The  severity  of  the  above  symptoms  increased,  and  a  week 
before  death  the  liver  was  found  to  be  enlarged.  There  was  also  pain 
in  the  hypochondrium.  The  temperature  was  pyjemic  in  character, 
and  just  before  death  registered  106°. 

Antistreptococcic  serum  was  used,  but  with  no  beneficial  effect.  At 
the  autopsy  all  the  organs  were  negative,  except  the  liver,  which  was  a 
mass  of  miliary  abscesses. 

A  second  case  is  reported  similar  to  the  first,  with  the  exception  that 
the  duration  was  of  eight  years  and  the  discharge  was  not  so  offensive. 
The  autopsy  revealed  multiple  abscesses  in  both  the  liver  and  lungs. 

The  last  case  is  that  of  a  man,  aged  twenty  years,  who  had  suppura- 
tive disease  of  the  middle  ear  since  an  attack  of  measles  W'hen  he  was 
four  years  of  age. 

Previous  to  the  present  attack  the  ear  had  been  dry  for  six  months. 
Two  days  after  the  discharge  began  he  complained  of  severe  and  con- 
stant pain  in  the  vicinity  of  the  right  ear.  Temperature  at  this  time 
was  98°.  Two  days  later  the  temperature  rose  and  the  pain  increased. 
The  mastoid  w-as  found  to  be  tender,  and  an  operation  was  performed 
at  once.  The  bone  was  necrosed,  and  the  cells  filled  with  pus  and 
granulations.  No  evidence  of  sinus  involvement.  Two  days  later  the 
temperature  rose  to  104.4°,  the  dressing  was  removed,  and  the  wound 
found  to  be  very  offensive;  30,000  units  of  anti-streptococcic  serum 
were  given.  The  next  day  a  second  operation  was  performed,  the 
lateral  sinus  being  opened  and  found  to  be  thrombosed.  This  was 
curretted,  and  the  temperature  fell  to  97°.  Seven  days  after  the  second 
operation  the  patient  had  a  chill,  and  the  temperature  rose  to  105°. 
Chills  occurred  at  different  intervals  for  a  week,  when  tenderness  over 
the  jugular  vein  being  noticed,  an  incision  was  made  and  the  vein  found 
to  be  healthy.  The  patient  complained  of  pain  in  the  right  shoulder 
and  neck,  and  the  liver  was  tender.  Death  occurred  about  a  month 
after  the  onset  of  the  disease.  The  autoj)sy  revealed  a  mottled  appear- 
ance of  the  brain  at  the  seat  of  the  mastoid  operation.  The  lung,  liver, 
and  spleen  showed  many  miliary  abscesses.  The  heart  and  kidneys 
were  negative.  ►    [ 

The  writer  summarizes  the  most  important  features  as  follows: 

1.  Acute  exacerbation  of  a  chronic  process — an  early  symptom. 

2.  The  severe  pain  in  the  right  shoulder  and  neck  beginning  at  the 
same  time  as  the  hepatic  suppuration. 
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3.  Pain   and   tenderness   of   the   right   hypochondrium,   indicating 
hepatic  disease. 

4.  Repeated   chills,   pyrexia,   and   diaphoresis,   indicating  a  septic 
process  likely  to  prove  fatal. 

5.  The  marked  accessions  and  remissions  of  temperature,  typical 
of  hepatic  abscess. 

6.  While  jaundice  was  a  constant  feature  it  was  of  little  diagnostic 
value. 

7.  The  conclusion  drawn  is  that  metastatic  abscess  of  the  viscera 
may  be  caused  by  suppurative  disease  of  the  middle  ear. 


DISEASES  OF  THE  LARYNX  AND  CONTIGUOUS 
STRUCTURES. 


UNDER   THE   CHARGE   OF 

J.  SOLIS-COHEN,  M.D., 

OP    PHILADELPHIA. 


Pelliculous  Sore-throats. — The  profession  has  long  been  aware  of 
the  existence  of  various  pelliculous  sore-throats  which  were  not  diph- 
theria, and  these  have  caused  considerable  confusing  controversy. 
Bacteriologic  investigation  is  gradually  differentiating  these  affections. 
One  variety,  now  known  as  Vincent's  angina,  has  been  the  subject  of 
careful  study  during  the  latter  half  of  the  present  decennial.  An  excel- 
lent summary  of  what  is  known  about  this  form  of  pelliculous  sore- 
throat  has  been  written  by  Dr.  Randle  C.  Rosenberger  {American 
Medicine,  July  23,  1904),  who  reports  in  addition  two  cases  of  Vin- 
cent's angina  and  one  of  noma  in  which  the  organisnjs  characteristic 
of  the  former  affection  were  found.  Dr.  Thomas  H.  Harris  (ibid.), 
of  New  York,  reports  two  cases,  and  discusses  a  differential  diagnosis 
under  the  caption  "Primary  Ulceration  of  the  Tonsil,"  together  with 
some  remarks  on  tonsillar  ulceration  in  general.  Dr.  G.  C.  Crandall, 
of  St.  Louis  (Journal  of  the  American  Medical  Association,  July  23, 
1904),  reported  a  case  of  Vincent's  angina  and  stomatitis  at  the  late 
meeting  of  the  Section  on  Stomatology  of  the  American  Medical  Asso- 
ciation. The  patient  was  a  medical  student  in  fairly  good  health,  with 
throat,  mouth,  and  teeth  in  good  order.  The  affection  began  in  the 
tonsil  and  palate,  and  extended  to  the  gums  in  consequence  of  cleansing 
of  the  teeth  by  a  dentist  on  the  fourth  day  of  the  disease. 

A.drenalin  in  Malignant  Disease  of  the  Throat.— Dr.  Aimar  Raoult, 
of  Nancy,  reports  {Revue  hebdomadaire  de  laryngologie,  d'otologie  et 
de  rhinologie,  Juillet,  1904)  a  case  of  a  man,  aged  sixty-eight  years, 
whose  right  tonsil  had  in  great  part  been  removed  by  excision.  Subse- 
quent developments  evincing  malignancy,  treatment  with  applications 
of  adrenalin  hydrochlorate,  1 :  1000,  were  instituted.  While  almost 
complete  elimination  of  the  tumor  was  eventually  accomplished  under 
the  action  of  the  adrenalin,  serious  oedema  of  the  entire  region  had  been 
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produced,  including  the  anterior  and  posterior  pillars,  the  uvula,  and 
a  great  portion  of  the  soft  palate,  so  that  the  applications  of  adrenalin 
had  to  be  abandoned  temporarily.  The  patient  was  lost  sight  of,  but 
was  found  to  have  died  a  few  weeks  after  cessation  of  the  treatment. 


Primary  Tuberculous  Growth  of  the  Nasal  Sepfum. — At  a  recent 
meeting  of  the  Laryngological  Society  of  London  (Journal  of  Laryn- 
gology, Rhinology  and  Otology,  August,  1904)  Dr.  Smurthwaite 
showed  a  microscopic  slide  from  a  growth  removed  from  the  anterior 
portion  of  the  cartilaginous  septum  on  the  right  side  of  a  woman,  aged 
thirty-five  years.  The  tumor  was  bluish-white  and  very  uneven  in  sur- 
face. It  was  readily  removed  with  a  Volkmann  spoon.  The  cartilage 
was  then  scraped  bare,  and  the  surface  rubbed  thoroughly  with  lactic 
acid  solution,  75  per  cent.  Three  months  after  treatment  there  had 
been  no  signs  of  recurrence. 

As  shown  in  the  slide,  the  nature  of  the  growth  was  undoubtedly 
tuberculous,  for,  though  no  bacilli  were  found,  a  number  of  giant-cells 
were  seen  to  be  present. 

Carcinoma  of  the  Nose. — At  the  late  meeting  of  the  Laryngological 
Society  of  London  {Journal  of  Laryngology,  Rhinology  and  Otology, 
August,  1904)  Dr.  Felix  Semon  showed  a  case  of  papilliferous  colum- 
nar-celled carcinoma  of  the  nose  in  a  young  man,  aged  twenty-four 
years.  The  patient  had  been  sent  to  Sir  Felix  in  consequence  of  recur- 
rences after  removal  of  a  cauliflower  growth  from  the  region  of  the  left 
meatus,  and  which  apparently  sprung  from  the  septum  high  up  from 
beneath  the  cribriform  plate.  Examination  of  specimens  of  the  original 
growth  showing  it  to  be  a  papilliferous  columnar-celled  carcinoma,  by 
advice  of  Sir  Felix  Semon,  Sir  Victor  Horsley  performed  a  very  radical 
operation,  as  follows:  He  first  ligated  the  external  carotid,  then,  after 
plugging  the  rhinopharyngeal  cavity,  he  did  a  Rouge  operation,  and 
removed  the  greater  part  of  the  bony  septum,  the  left  middle  turbinate, 
and  the  ethmoid  on  the  left  side  up  to  the  cribriform  plate.  The  opera- 
tion occupied  nearly  two  hours,  but  so  far  as  could  be  judged  succeeded 
in  completely  removing  the  growth  with  a  healthy  area  around  it.  The 
patient  made  an  uninterrupted  recovery,  and  there  had  been  no  recur- 
rence. 


Cancer  of  the  Ethmoid. — Dr.  Marcel  Lermoyez  (Annales  des 
maladies  de  Voreille,  du  larynx,  etc.,  Juillet,  1904)  reports  a  case  of 
cancer  of  the  ethmoid  in  a  man,  aged  forty-five  years,  which  he  removed 
after  external  exposure  by  resecting  not  only  the  nasal  process  of  the 
upper  jaw,  but  also  the  nasal  bone  proper,  except  its  anterior  border 
and  the  nasal  spine  of  the  corresponding  frontal  bone.  This  enabled 
him  to  expose  the  ethmoid  frontally,  instead  of  obliquely,  as  when  access 
is  made  by  way  of  the  orbit.  The  growth,  which  on  inspection  through 
the  natural  passages  was  supposed  to  be  the  size  of  a  nut,  was  found  to 
be  larger  than  an  e^g.  It  occupied  the  entire  ethmoid,  extending  in 
front  of  the  agger  nasi,  where  it  would  have  been  totally  impossible  to 
reach  it  by  way  of  the  natural  passages.  The  tumor  was  easily  removed 
with  the  large  ethmoidal  forceps  of  Luc,  which  permitted  its  extraction 
in  large  fragments  without  notable  hemorrhage.  As  there  were  no 
prolongations,  its  total  ablation  was  practicable.    The  patient  made  a 
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food  recovery,  and  left  the  hospital  on  the  seventeenth  day  able  to  resume 
is  work.  Three  months  later,  when  the  patient  was  shown  to  the 
French  Society  of  Otology  and  Laryngology,  June  15th,  the  local  con- 
dition was  perfect,  a  cicatrix  barely  visible  mdicating  the  line  of  incision 
through  the  soft  parts. 

The  Utilization  of  the  Lower  Lip  in  Rhinoplasty :  A  New  Procedure. 

— Dr.  Carl  Beck,  of  New  York,  exhibited  to  the  Surgical  Section  of 
the  Academy  of  Medicine  (Medical  News,  March  5,  1904)  a  woman, 
aged  fifty-five  years,  in  whom  he  utilized  portions  of  the  lower  lip  and 
chin  for  replacing  lost  tissues  of  the  left  side  of  the  nose.  The  patient 
had  been  operated  upon  about  three  years  previously  with  flaps  taken 
from  the  forehead  and  cheek,  which,  though  apparently  successful  at 
the  time  they  were  made,  had  disappeared  in  a  recurrence  by  the  end 
of  a  year.  In  the  absence  of  available  tissue  in  the  vicinity  of  the  area, 
Dr.  Beck  operated  by  taking  a  large  flap  from  the  left  arm.  Eighteen 
months  later  another  recurrence  was  followed,  with  more  extensive 
destruction;  the  mucous  membrane  of  the  left  nasal  passage  being 
completely  exposed.  The  defect  was  covered  by  a  triangular  flap 
from  the  lower  lip.  The  details  of  the  procedure  are  illustrated  by  a 
diagram  and  three  photographs.  The  advantage  of  this  procedure 
seemed  to  the  operator  to  lie  especially  in  the  possibility  of  supplying 
a  mucous  membrane  throughout  the  whole  area  of  the  defect  so  as  to 
restore  normal  conditions  as  far  as  practicable. 

Spontaneous  Disappearance  of  an  Obscure  Ulceration  in  the  Larynx. 

— At  the  late  meeting  of  the  I^aryngological  Society  of  London  (Journal 
of  Laryngology,  Rhinology  and  Otology,  August,  1904)  Sir  Felix 
Semon  showed  a  case  of  obscure  ulceration  of  the  left  vocal  cord  of 
nearly  a  year  and  a  half  standing  in  a  gentleman,  aged  about  sixty  years, 
which  had  since  disappeared  spontaneously.  The  case  had  been  shown 
as  an  extremely  obscure  one,  and  fully  described  at  the  December 
meeting,  1903,  when  the  discussion  revealed  considerable  differences 
of  opinion.  Since  then  the  patient,  after  an  attack  of  influenza,  became 
extremely  ill,  so  that  his  life  was  despaired  of  for  a  considerable  time. 
He  was  again  seen,  after  an  interval  of  several  months,  at  the  beginning 
of  May,  when  it  was  found  that  the  chronic  and  troublesome  ulceration, 
which  had  existed  for  so  long  a  time,  had  spontaneously  and  completely 
disappeared,  so  that  there  only  remained  slight  congestion  and  relaxa- 
tion of  the  left  vocal  cord.  The  question  as  to  the  nature  of  the  chronic 
ulceration  is  thus  more  obscure  than  ever. 

[In  the  compiler's^  experience  epithelioma,  syphiloma,  and  even 
tuberculosis  of  the  throat  have  been  known  to  undergo  spontaneous 
retrogression  during  severe  attacks  of  influenza  and  likewise  of  ery- 
sipelas.] 


Tumor  of  the  Larynx :  Successful  Treatment  by  Roentgen  Rays  in 
Neoplasm  of  the  Larynx. — Drs.  A.  Beclere  and  Paul  Viollet 
(Revue  hebd.  de  laryngologie,  d' otologic  et  de  rhinologie,  Juillet  9, 
1904)  report  an  extensive  case  of  a  laryngeal  tumor  supposedly  malig- 
nant, apparently  cured — temporarily  at  least — in  a  man,  aged  fifty- 
one  years,  by  daily  exposure  to  the  ir-rays  as  frequently  as  practicable 
from  December  1,  1903,  to  March  29, 1904.    The  sittings  were  of  fifteen 
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minutes'  duration  for  the  first  two  months  and  ten  minutes  only  during 
the  last  month.  Intervals  between  the  treatment  were  rendered  neces- 
sary by  inflammatory  reaction  in  the  skin  of  the  neck,  through  which 
the  rays  were  passed  on  alternate  sides  during  the  first  few  weeks,  and 
subsequently  on  the  diseased  side  only. 

Reference  is  made  to  a  case  similarly  treated  with  equal  success  by 
W.  ScHEPPEGRELL,  of  New  Orleans  (ibid.,  1903,  No.  11),  and  another 
by  Dr.  Massei,  of  Nice  (ibid.,  No.  10,  1904).  In  none  of  these  cases 
had  there  been  any  histological  examinations  to  determine  the  nature 
of  the  growth. 


PATHOLOGY  AND  BACTERIOLOGY. 


UNDER   THE   CHARGE   OF 

SIMON   FLEXNER,  M.D., 

DIRECTOR    OF   THE    ROCKEFELLER    INSTITUTE    FOR    MEDICAL    RESEARCH,    NEW    YORK. 

ASSISTED    BY 

WARFIELD  T.  LONGCOPE,  M.D., 

RESIDENT    PATHOLOGIST.    PENNSYLVANIA    HOSPITAL,    PHILADELPHIA. 


Studies  on  the  Pathology  and  on  the  Etiology  of  Variola  and  Vac- 
cinia.— From  the  Sears  Pathological  Laboratory,  the  Harvard  Medical 
School;  Journal  of  Medical  Research,  1904,  vol.  xi.,  No.  1. 

Councilman,  Magrath,  and  Brinckerhoff  describe  the  pathological 
anatomy  and  histology  of  variola,  and  find  that  the  lesions  of  variola 
may  be  grouped  under  three  heads :  (a)  Those  which  are  specific  and 
due  to  the  presence  of  a  parasite  peculiar  to  the  disease,  (b)  Lesions 
which  are  associated  with  the  above,  but  are  of  indeterminate  speci- 
ficity, (c)  Lesions  which  are  caused  by  accessory  etiological  factors, 
among  which  the  most  important  are  bacteria. 

(a)  The  specific  lesion  of  variola  is  a  focal  degeneration  of  the  strati- 
fied epithelium  of  the  skin  and  of  the  mucous  membranes  of  the 
soft  palate,  the  pharynx,  and  the  oesophagus.  The  typical  lesion  is 
best  seen  in  the  skin.  It  makes  its  appearance  on  about  the  fourth 
day  of  the  disease,  and,  passing  through  progressive  stages,  reaches  its 
climax  of  development  on  the  eighth  or  ninth  day.  It  begins  with 
degeneration  of  the  cells  of  the  lower  layers  of  the  epidermis  and  is 
accompanied  by  exudation,  at  first  serous,  but  later  more  or  less  cel- 
lular. The  final  stage  produces  the  filled-out  pustule.  This  develop- 
ment may  take  place  wholly  within  the  epidermis,  or  the  corium  may 
form  the  base  of  the  pustule.  The  subsidence  and  repair  of  the  lesion 
is  accompanied  by  the  removal  of  the  fluid  portion  of  the  exudate  by 
absorption,  by  drying,  and  by  the  regeneration  of  the  epidermis.  Dur- 
ing this  process  the  mass  of  degenerated  epithelial  cells,  leukocytes, 
debris,  etc.,  is  exfoliated.  Associated  with  the  lesions  of  the  epidermis 
may  occur  oedema,  cellular  infiltration,  and  hemorrhage  of  the  corium. 
The  changes  in  the  mucous  membranes  are  like  those  in  the  skin, 
except  that  in  the  absence  of  the  horny  layer  the  degenerated  epithelial 
cells  are  cast  off  and  the  vesicle  is  rarely  seen;  the  pustule  never. 
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Within  these  lesions  of  the  skin  and  niucous  membranes  is  found 
the  parasite  peculiar  to  variola.  In  its  younger  stages  or  cytoplasmic 
form  it  is  found  within  the  protoplasm  of  the  epithelial  cells,  usually 
in  the  earliest  lesions.  The  intranuclear  form  of  the  parasite  is  present 
for  the  most  part  in  the  more  advanced  lesions.  Variations  from  that 
form  of  the  disease  which  presents  typical  specific  lesions  are  deter- 
mined by  differences  in  the  character  and  extent  of  the  lesion. 

(6)  The  associated  lesions  consist  of  a  proliferation  of  cells  in  the 
hsemopoietic  organs,  in  the  formation  of  mononuclear  basophilic  cells 
in  the  spleen,  lymph  nodes,  and  bone-marrow^,  and  of  phagocytic 
endothelioid  cells  in  the  lymph  nodes  and  marrow.  Focal  and  inter- 
stitial infiltrations  of  mononuclear  basophilic  cells  are  found  in  the 
testicle,  liver,  kidney,  and  adrenal  glands.  In  the  testicle  are  seen 
anaemic  focal  necroses,  lesions  which  seem  to  be  specific.  Degenera- 
tions, focal  in  character,  are  found  in  the  blood-forming  cells  of  the 
bone-marrow.  Diffuse  toxic  degenerations  occur  in  the  liver,  kidney, 
adrenal  glands,  and  testicle.  The  paucity  of  polynuclear  leukocytes  in 
the  specific  lesions,  and  the  focal  degenerations  of  the  bone-marrow  are 
strikingly  peculiar  to  the  disease. 

(c)  As  a  result  of  the  action  of  pyogenic  bacteria,  acute  degenerations 
are  found  in  the  parenchymatous  organs.  Boils,  erysipelas,  and  cel- 
lulitis are  common  sequelae,  while  pharyngitis  and  consequent  broncho- 
pneumonia are  common  in  severe  cases,  often  resulting  in  death. 
Lobar  pneumonia,  abscess,  and  gangrene  of  the  lung  occasionally  occur, 
while  endocarditis,  pleuritis,  and  empyema  are  relatively  rare.  Acute 
lymph  noditis  is  present  in  all  severe  cases. 

In  an  elaborate  article  Calkins  describes  the  organism  discovered  by 
Councilman  and  his  coworkers  in  the  specific  skin  lesion  of  variola, 
and  discusses  its  life-cycle  from  a  morphological  study.  The  earliest 
stage  is  the  extranuclear,  a  cycle  which  exactly  corresponds  to  the 
observed  life-cycle  of  the  cytorrhyctes  vaccinae.  The  organism  is  first 
seen  in  the  cytoplasm  of  the  cells  of  the  skin  as  spherical  homogeneous 
minute  bodies,  which  are  interpreted  as  gemmules  coming  from 
sporulation  ("multiple  reproduction")  of  the  organisms  of  primary 
infection.  These  bodies  are  seen  to  grow,  first  showing  vacuolization 
in  the  centre  and  the  occasional  appearance  of  a  minute  central  dot. 
Spore-forming  material,  for  which  Calkins  suggests  the  name  "pro- 
togonoplasm,"  is  seen  to  be  differentiated  from  the  rest  of  the  organism 
and  becomes  distributed  throughout  the  body  of  the  organism  in  the 
form  of  minute  spherical  granules.  These  granules  become  more  and 
more  definite  in  the  later  stages  of  growth,  and  are  finally  liberated  by 
disintegration  of  the  framework  of  the  organism,  which  remains  as  a 
residual  structure  in  the  host  cell. 

The  collections  of  protogonoplasm  or  gemmules  thus  liberated  may 
either  infect  other  cells  as  cytoplasmic  organisms,  or,  ultimately,  may 
become  germ  cells  within  the  nucleus.  In  the  latter  case  they  develop 
into  structures  which  the  author  regards  as  gametocytes  or  sexual 
forms,  the  products  of  which  probably  conjugate,  as  there  are  intra- 
nuclear amoeboid  bodies  which  are  considered  as  fertilized  female 
gametocytes  or  zygotes.  This  form  is  the  first  one  seen  to  resemble  a 
typical  cell.  It  becomes  the  pan-sporoblast  and  the  mother  cell  of  the 
primary  sporoblast. 

Only  one  sporoblast  is  formed  by  the  adult  intranuclear  parasite  of 
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variola.  The  protogonoplasm  which  might  be  called  the  nucleus 
becomes  distributed  by  fragmentation  throughout  the  substance  of 
the  organism,  the  nuclear  membrane  of  the  host  cell  disintegrates,  and 
these  granules  of  protogonoplasm  escape  as  spores  apparently  by  the 
death  and  disintegration  of  the  parent  organism.  The  spores  which 
are  liberated  from  the  pan-sporoblast  are  very  minute,  and  are  char- 
acterized by  the  presence  of  a  vacuole  which  occupies  the  greater  part 
of  its  mass,  and  a  thickened  portion  at  one  side.  Those  which  find 
their  way  into  the  nuclei  of  other  host  cells  form  secondary  sporoblasts 
by  a  process  differing  from  the  pan-sporoblast  formation.  The  thick- 
ened portion  at  one  side  of  the  spore  ultimately  extends  around  the 
vacuole  or  vesicle,  and  minute  vacuoles  appear  in  it.  The  sporoblast 
becomes  a  mass  of  vesicles  which  determine  the  seats  of  the  formation 
of  spores  that  are  apparently  identical  with  those  formed  by  the  pri- 
mary sporoblasts. 

This  secondary  sporoblast  becomes  free  in  the  cytoplasm  of  the  host 
cell  by  disintegration  of  the  nucleus.  Later  the  cytoplasm  also  disinte- 
grates, leaving  the  sporoblast  in  the  more  or  less  broken-down  substance 
at  the  bottom  of  the  pustule. 

There  is  a  characteristic  sporoblast  residuum  after  both  primary  and 
secondary  sporulation. 

In  a  study  "On  the  Occurrence  of  Cytocytes  Variolse  (Guarnieri)  in 
the  Skin  of  the  Monkey  Inoculated  with  Variola  Virus,"  Magrath  and 
Brinckerhoff  find  skin  lesions  comparable  to  those  in  variola  vera  of 
man.  In  the  epithelial  cells  of  these  lesions  certain  structures  are  seen 
which  are  identical  in  form  and  in  staining  reaction  with  those  in  the 
lesions  of  smallpox  in  man.  The  entire  developmental  cycle  of  the 
parasite  can  be  followed  through  both  the  cytoplasmic  and  intranuclear 
stages. 

To  determine  the  etiology  and  pathology  of  vaccinia,  experiments 
were  made  by  Tyzzer  upon  rabbits,  calves,  sheep,  and  adult  cows. 
Inoculations  were  made  in  the  skin,  mucous  membrane,  and  particu- 
larly the  cornese.  The  work  was  extensively  controlled  by  inoculations 
of  pyogenic  bacteria,  diphtheria  toxins,  and  many  other  substances. 
Successful  vaccinations  were  obtained  with  vaccine  lymph,  active  vac- 
cine virus,  and  human  variola  virus.  Inoculation  of  the  blood  from 
smallpox  patients  gave  uniformly  negative  results.  In  all  the  lesions 
produced  by  these  experimental  vaccinations,  either  from  vaccine  virus 
or  human  variola  virus,  it  is  possible  to  demonstrate  cell  inclusions 
which  are  specific  to  vaccinia  and  which  possess  a  definite  and  constant 
morphology.  The  vaccine  bodies,  first  claimed  by  Guarnieri  to  be 
intracellular  parasites,  are  closely  related  in  their  various  types,  and 
form  a  series  which  bears  a  definite  relation  to  the  development  of  the 
pathological  process  in  which  they  are  found.  The  epithelial  cells  are 
first  invaded  by  small  forms  in  which  it  is  difficult  to  distinguish  struc- 
ture. Becoming  located  near  the  nucleus  they  grow  larger,  and  it  is 
then  possible  to  make  out  a  reticular  protoplasm  in  which  is  a  clear 
spot  containing  a  mass  of  basic-staining  material.  It  seems  probable 
that  the  clear  spot  is  a  nucleus,  and  that  the  granule  represents  the 
chromatin  of  the  organism.  This  chromatin  mass  later  becomes  irreg- 
ular and  eventually  divides  into  a  number  of  small  granules,  which 
constitute  the  small  infecting  forms  of  the  organism.  The  above  series 
of  changes  was  never  seen  in  any  of  the  epithelial  cells  of  the  lesions 
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produced  by  the  control  experiments,  and  the  author  is  convinced  that 
the  vaccine  body  is  an  organism  and  represents  the  etiological  agent 
in  vaccinia. 

Brinckerhoff  and  Bancroft,  from  their  studies  on  the  leukocyte  reac- 
tion in  variola,  conclude  that  a  greater  or  less  degree  of  leukocytosis 
occurs  in  all  cases.  The  typical  case  of  severe  variola  w^hich  recovers 
without  complications  presents  at  the  beginning  of  the  eruption  a 
normal  to  subnormal  count,  which  increases  with  the  development  of 
the  cutaneous  lesions,  then  suffers  a  slight  decline,  rises  again  during 
the  latter  stages  of  eruption,  and,  finally,  falls  to  normal  during  con- 
valescence, in  fatal  cases  the  count  may  be  high  during  the  early  stages 
of  eruption,  but  from  then  until  death  steadily  falls.  On  the  other  hand, 
in  mild  cases  there  may  be  no  rise  above  the  upper  limit  of  normal,  or 
a  gradually  increasing  leukocytosis,  reaching  its  acme  after  the  skin 
lesions  have  passed  their  active  stage.  Both  primary  and  secondary 
types  show  a  marked  hyperleukocytosis.  The  leukocyte  picture  is 
characterized  by  an  increase  in  the  mononuclear  cell  types,  though  the 
minor  variations  in  the  leukocyte  curves  are  dependent  upon  fluctua- 
tions in  the  absolute  number  of  polymorphonuclear  neutrophiles. 

Southord  finds  that  in  variola  the  nervous  system  does  not  present 
any  very  specific  lesions.  Sections  of  the  brain  and  cord  from  cases  of 
variola  in  man  and  of  variola  inoculata  in  the  ape  stained  by  NissVs, 
W.eigert's,  and  the  Marchi  methods  showed  no  characteristic  degenera- 
tions, and  the  only  finding  in  the  nervous  system  which  could  be  re- 
garded as  an  essential  part  of  variola  is  the  hemorrhagic  tendency 
sometimes  seen  in  the  cortex  and  cord  in  variola  hsemorrhagica. 

From  a  clinical  and  experimental  study  of  the  bacteriolytic  comple- 
ment of  the  blood  serum  in  variola,  Thompson  concludes  that  in  the 
early  stages  there  is  a  diminution  in  the  complement  of  the  blood,  but 
a  rapid  return  to  normal  is  seen  in  cases  unattended  with  secondary 
infection.  Cases  in  which  there  is  a  secondary  infection  show  a  failure 
of  the  complement-content  of  the  blood  to  return  to  normal,  while  a 
progressive  continued  diminution  in  the  complement-content  is  seen 
when  the  case  is  complicated  by  a  terminal  septicaemia.  It  therefore 
seems  probable  that  the  specific  contagion  of  variola  causes  a  diminu- 
tion of  the  bacteriolytic  complement  of  the  blood.  If  the  patient  is 
capable  of  resisting  the  contagion  the  complement  rises,  but  if  the 
infection  is  particularly  severe,  or  if  for  some  other  reason  the  comple- 
ment does  not  rise,  the  individual,  as  he  enters  the  pustular  stage, 
immediately  becomes  susceptible  to  a  secondary  infection  by  the  strep- 
tococci which  abound  in  the  later  skin  lesions. 

Macacus  and  Rhoesus  monkeys  were  found  by  Magrath  and  Brinck- 
erhoff to  be  susceptible  to  variola  inoculata,  the  disease  pursuing  a 
typical  course  with  more  or  less  constitutional  reaction  and  fever. 
There  are  lesions  of  the  skin  consisting  ordinarily  of  a  primary  pock 
at  the  site  of  inoculation,  sometimes  with  local  secondary  lesions,  and 
less  commonly  with  associated  general  exanthem.  The  leukocytic 
equilibrium  is  disturbed,  there  being  a  polymorphonuclear,  followed 
by  a  mononuclear,  leukocytosis.  The  disease  produced  in  the  monkey 
by  inoculation  with  variola  virus  is  not  identical  with  variola  vera  in 
man,  but  agrees  with  variola  inoculata  in  man. 

Within  the  epithelial  cells  of  the  epidermis  and  of  the  hair  follicles 
at  the  site  of  the  lesions  cytorrhyctes  variolae  may  be^seen.    Successful 
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inoculation  with  variola  was  found  to  confer  immunity  to  subsequent 
inoculation  with  both  variola  and  vaccinia.  Different  strains  of  virus 
from  different  epidemics  exhibited  different  degrees  of  virulence  for 
the  monkey,  those  coming  from  epidemics  of  clinically  severe  variola 
producing  more  severe  lesions  and  being  more  likely  to  be  followed  by 
a  general  eruption. 

In  one  case  the  variola  virus  was  transferred  from  man  to  monkey, 
from  the  monkey  to  the  rabbit's  cornea  through  four  generations,  and 
when  thus  inoculated  on  a  monkey  produced  a  protopustule  followed 
by  a  general  exanthem. 

T.  R.  Bancroft  reports  the  clinical  observations  on  variola,  his  paper 
being  based  upon  the  study  of  about  1200  cases.  The  symptoms  of 
onset,  the  eruption  and  temperature  are  discussed  at  some  length, 
and  the  disorders  of  the  various  systems  and  complications  of  variola 
vera  are  described.  The  abortive  forms,  including  that  which  is  gen- 
erally designated  "varioloid,"  are  briefly  discussed. 

The  second  interesting  class,  variola  sine  eruptione,  of  which  12 
cases  were  seen  in  physicians  and  attendants,  consists  of  an  indefinite 
illness  marked  by  headache,  pain  in  the  back,  fever,  and  nausea.  It 
is  a  symptom-complex  which  appears  twelve  days  after  exposure  to 
variola  vera,  and  which  usually  lasts  about  three  days.  After  the  sub- 
sidence of  the  fever  a  few  definite  pocks  occasionally^  appear.  The 
author  shows  sufficient  evidence  to  warrant  the  belief  that  true  smallpox 
may  arise  from  contact  with  such  patients. 

The  very  fatal  variola  hsemorrhagica  is  divided  into  variola  pustulosa 
haemorrhagica  and  purpura  variola,  depending  upon  whether  the  hemor- 
rhagic manifestations  appear  after  or  before  the  pocks.  The  peculiar 
features  of  these  forms  are  discussed. 

Two  forms  of  rashes  were  seen  in  the  cases  of  smallpox,  the  initial 
and  the  secondary  rashes.  Two  forms  of  initial  rashes  were  observed: 
an  erythema,  which  usually  appeared  on  the  second  day  of  the  disease, 
and  which  varied  from  a  mere  flushing  of  the  face  to  a  general  ery- 
thema, occurred  in  16  cases;  the  petechial  form,  which  seldom  occurred 
unassociated  with  erythema,  was  seen  in  10  cases. 

Of  the  secondary  rashes,  also,  two  forms  were  seen;  a  fine,  red, 
maculopapular  eruption  and  a  mottled  erythema.  The  first  mentioned 
usually  appeared  soon  after  the  climax  of  light  cases  of  variola,  while 
the  second  form  occurred  in  the  course  of  the  more  severe  types, 
usually  about  the  thirteenth  day,  and  was  preceded  by  constitutional 
symptoms.  This  mottled  erythema  was  at  first  regarded  as  a  secondary 
scarlet  fever,  but  further  evidence  was  against  this  assumption. 

The  Changes  Produced  in  the  Haemolymph  Glands  of  the  Sheep 
and  Goat  by  Splenectomy.-  -Wartiiin,  in  the  contributicxns  to  Medical 
Research,  dedicated  to  Victor  C.  Vaughan,  June,  1903,  reports  a  series 
of  experiments  upon  sheep  and  goats  in  which  the  changes  produced  in 
the  haemolymph  glands  by  splenectomy  were  studied.  Eight  animals 
were  used,  and  autopsies  were  performed  from  twenty-four  hours  to 
five  months  after  the  removal  of  the  spleen.  The  author  finds  that 
after  total  splenectomy  in  the  sheep  there  is  no  evidence  of  regenera- 
tion of  the  primitive  spleen  or  of  tne  new-formation  of  splenic  tissue. 
According  to  his  observations  the  structural  changes  following  splen- 
ectomy are:  hyperplasia  of  existing  lymphoid  tissues,  transformation 
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of  hsemolymph  nodes  into  ordinary  lymphatic  glands,  and  a  new- 
formation  of  nsemolyraph  nodes  out  of  the  lobules  of  the  fat  tissue,  and 
a  later  proliferation  of  the  red  marrow.  He  finds  no  evidence  of  the 
formation  of  red  blqod  cells  in  the  lymph  nodes  after  splenectomy. 
The  function  of  haemolysis,  however,  is  taken  up  first  by  the  hsemo- 
lymph  node,  and  later  by  the  ordinary  lymphatic  gland. 

The  author  considers  that  the  haemolytic  function  of  the  hamolymph 
glands  and  hyperplastic  lymph  glands  exceeds  that  of  the  primitive 
spleen,  causing  an  excessive  destruction  of  red  cells.  The  resulting 
anaemia  is  later  compensated  for  by  an  increased  activity  on  the  part 
of  the  bone-marrow.  It  would  appear,  therefore,  that  the  removal  of 
the  spleen  leads  to  an  increased  production  or  retention  of  some 
haemolytic  agent  usually  disposed  of  by  the  spleen.  The  effect  of 
this  haemolytic  agent  is  either  to  stimulate  the  phagocytes  in  the 
haemolymph  glands  to  increased  activity  or  to  change  the  red  cells  so 
that  they  are  more  easily  destroyed  by  these  phagocytes. 

The  greater  number  of  eosinophiles  found  in  the  glands  showing 
great  destruction  of  red  cells,  the  author  considers  to  point  to  some 
relationship  between  these  cells  and  haemolysis. 

The  work  confirms  the  observations  of  several  former  experimenters, 
all  of  whom,  however,  put  different  interpretations  upon  the  appear- 
ances which  they  found  to  follow  splenectomy. 

Thirteen  photomicrographs  show  the  principal  changes  described. 

A  Comparison  of  the  Animal  Reactions  of  the  Trypanosomas  of 
Uganda  and  Congo  Free  State  Sleeping  Sickness  with  Those  of  Tryp- 
anosoma G-ambiense  (Button). — Thomas  and  Linton  (Lancet,  1904, 
i.,  1337)  have  found  from  inoculations  of  these  three  types  of  organisms 
in  mice,  guinea-pigs,  rabbits,  cats,  puppies,  goats,  donkeys,  and  mon- 
keys that  the  trypanosomes  found  in  (a)  cerebrospinal  fluid  of  Uganda 
sleeping  sickness,  (b)  cerebrospinal  fluid  of  Congo  Free  State  sleeping 
sickness,  (e)  blood  of  Uganda  trypanosome  fever  cases,  and  (d)  blood 
of  Congo  Free  State  fever  cases,  are  all  identical  in  animal  reactions 
and  morphology  with  trypanosome  gambiense  (Button).  They  believe 
the  specific  name  gambiense  must  for  the  future  include  the  trypano- 
somes from  the  above-mentioned  sources.  Further,  there  seemed  to  be 
no  immunity  against  infection,  and  no  transmission  of  immunity  to 
offspring.  Animals  which  seemed  to  have  recovered  showed  months 
later  parasites  once  more. 
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Catheter  fever,  camphoric  acid  as  a  pre- 
ventive of,  736 
Caustics,   action  of,   on  the  endome- 
trium, 739 
Cerebral  localization,  early  history  of, 
711 
skiagraphy,  1028 
Cerebrospinal    meningitis,     study    of, 

361 
Cervical  metritis,  treatment  of,  178 
Cervix  uteri,  endothelioma  of,  180 
Changes  produced  in  the  haemolymph 
glands  of  the   sheep  and  goat   by 
splenectomy,  1115 
Chemistry  of  urine  in  diseases  of  the 

pancreas,  373,  923 
Chest,  shape  of,  in  health  and  in  pul- 
monary tuberculosis,  619 
Child,  separate  existence  in,  547 
Cholecystitis,  acute  primary,  489 
Chorea,    association    of,     with    taenia 

solium,  358 
Chronic  internal  hydrocephalus,  treat- 
ment of,  by  autodrainage,  255 
Churchill,    F.    S.,    acute  leukaemia   in 

early  life,  563 
Circumscribed  and  diffuse  pulsation  of 

the  wall  of  the  thorax,  225 
Clitoris,  cysts  of,  179 
Cohen,  S.  S.,  case  of  splenomegaly  with 
blood  changes  and  symptoms  resem- 
bling those  of  Banti's  disease,  appar- 
ently due  to  malaria,  271 
Colfargol,  methods  of  using,  545 
Collargolum  as  a  prophylactic  for  septic 

processes,  736 
Combined  cancer  and  tuberculosis  of 
uterus,  367 
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Comparison  of  the  animal  reactions  of 
the  trypanosomes  of  Uganda  and 
Congo  Free  State  sleeping  sickness 
with  those  of  trypanosoma  Gam- 
biense,  1116 

Consumptives,  bacilli  in  air  exhaled  by, 
937 

Corpus  luteum,  function  of,  549 

Coryza,  chronic,  743 

Craig,  C.  F.,  complications  of  amoebic 
and  specific  dysentery,  145 

Creeping  eruptions,  935 

Croup  due  to  staphylococcus  and  re- 
quiring tracheotomy,  855 

Croupous  pneumonia,  herpes  zoster 
in,  1089 

Cri'stalline  lens,  removal  of,  in  high 
myopia,  556 

Cumston,  C.  G.,  papilloma  of  bladder 
complicated  with  pyonephrosis,  with 
remarks  on  the  surgical  treatment 
of  papilloma,  1011 

Cutaneous  diseases,  treatment  of,  by 
x-rays  and  light,  937 
infections  in  infants,  treatment  of, 
928 

Cystitis,  tuberculous,  treatment  of, 
736 

Cysts  of  knee,  542 


Daylight,  influence  of,  in  the  prog- 
ress of  malaria,  129 
Death   from    pulmonary    clot    follow- 
ing operation  for  ectopic  gestation, 
177 
Deaver,    J.    B.,    surgery    of    prostate 

gland,  1 
Dechloration  in  hysteria,   1093 
Deciduoma  malignum,  739 
pathology  of,  548 
Dermatitis  herpetiformis  in  children, 
936 
exfoliative  neonatorum,  936 
Diabetic  coma,  alkalies  in,  1096 

glycosuria  with  intercurrent  icterus 
and  non  -  medicamental    haema- 
''^        toporphyrinuria,  686 
Dislocation  of  the  atlas,  case  of,  751 
Diuresis  by  reduction  of  the  ingested 

fluids,  545 
Donley,  J.  E.,  case  of  meralgia  paraes- 
thetica, 105 
early  history  of  cerebral  local- 
ization, 711 
Drainage   after  laparotomy,    1103 
Drumhead,   injuries  of,   from  indirect 
violence,  1104 
rupture   of,    caused    liy    a    blow 
upon  the  ear,  182 
Duodenum,     primary     carcinoma    of, 
824 
ulcer  of,  939 
Dysbasia  angiosclerotica,   1088 


Ear,  extraction  of  foreign  bodies  from, 
181 
lesions,  lumbar  puncture  in,  734 
Eclampsia,  its  causation  and  treatment, 
362 
treated  by  thyroid  extract,  546 
Ectopic  gestation,  177 

uterus  in,  1101,  1102 
Eczema,    chronic,    staphylococci   of, 

935 
Edsall,  D.  L.,  violent  but  transitory 
myokymia    and    myotonia    appar- 
ently due  to  excessive  hot  weather, 
1003 
Einhorn,    M.,   Weil's   disease   compli- 
cated   by    the    temporary    appear- 
ance of  small  tumors  in  the  liver, 
896 
Elastic  tissue  of  the  ventricles  of  the 

heart,  372 
Electricity  in  facial  neuralgia,  928 
in  habitual  constipation  and  muco- 
membranous  colitis,  173 
Emerson,  H.,  studies  upon  the  capsule 

of  the  kidney,  692 
Endocarditis,  pneumococcus,  782 

ulcerative,  797 
Endometritis,  gonorrhoeal,  366 
Endometrium,  action  of  caustics  on, 

739 
Endothelioma     of     pleura,     primary, 
729 
of  cervix  uteri,  180 
Enuresis  in  children,  359 
Eosin  in  treatment  of  lupus,  560 
Epilepsy,  surgical  treatment  of,  351 
Epithelioma  developing  from  the  stump 

of  a  pylorus,  178 
Eruptions,  creeping,  935 
Erysipelas,  beer  yeast  in,  357 
Erythromelalgia   and    its    relation    to 

Raynaud's  disease,  558 
Ethmoid,  cancer  of,  1109 
Ethyl  chloride  as  a  general  anaesthetic 

in  eye  work,  184 
Eucaine  in  local  anaesthesia,  736 
Eucalyptol  in  pulmonary  tuberculosis 

and  chronic  laryngitis,  357 
Euquinine  in  malaria,  929 
Exanthemata,  beer  yeast  in,  357 
Exophthalmic  goitre,  66 

sodium  sulphanilate  in,  356 
Experimental  arthritis  and  endocardi- 
tis, 601 
External  appearances  of  uveitis  from 

congenital  syphilis,  72 
Extirpation  of  spleen,    1103 
Eye  diseases  with  bacteriological  exam- 
ination, 556 
hemorrhages  in,  555 
operations,    local    anaesthesia    in, 

556 
work,  ethyl  chloride  as  a  general 
anaesthetic  in,  184 
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Factors  influencing  the  coagulation  of 

blood  in  the  living  organism,  348 
Fallopian  tube,  adenoma  of,  1103 

tubes,  congenital  anomaly  of,  179 
Favus,  fungus  of,  action  of  formalin  on, 

747 
Feces,  traces  of  blood  in,  significance 

of,  731 
Ferry,  N.  S.,  rupture  of  an  aneurysm 

of  the  aorta  into  the  lung,  90 
Fersan,  734 
Fever,  hay,  743 
Fibroids,  sarcomatous  degeneration  of, 

368 
Fibroma  of  uterus,  recurrent,  740 
Fibromyoma,   relation  of,   to   cardiac 

lesions,  551 
Fibromyomatous  lipoma  of  uterus,  181 
Fischer,   C.   S.,    clinical   value  of  the 

average  analysis  of  gastric  contents, 

40 
Fleas  and  plague,  749 
Follicles,  clinical  and  histological  study 

of,  559 
Follicular  carcinoma  of  ovary,  740 
Formalized  cultures,  use  of,  372 
Fractures  of  lower  end  of  femur,  treat- 
ment  of,    by    Bardenheur   method, 

1092 
Freeman,   L.,   operations  for  primary 

carcinoma  of  the  liver,  611 
Friedreich's  ataxia,  early  case  of,  360 
Furunculosis,  bloodless  treatment  of, 

1095 


Gallstones,  treatment  of,  found  as  a 
coincidence  in  abdominal  or  pelvic 
operations,  927 
Gasoline  vapors,  inhalation  of,  427 
Gastric  carcinoma,  diagnosis  of,  347 
contents,    clinical    value    of    the 

analysis  of,  40 
lavage  in  infants,  1094 
medication,  choice  of  an  acid  for, 

1093 
ulcer,  medical  treatment  of,  975 
surgical  treatment  of,  985 
Gastrointestinal   hemorrhages,    adren- 
alin in,  172 
Gibbon,  J.  H.,  treatment  of  penetrat- 
ing wounds  of  the  heart,  444 
Gittings,    J.    C,    pyopericardium   and 
commencing  interstitial  pneumonia 
complicating  ileocolitis,  248 
Glaucoma,  adrenalin  in,  354 

and  glaucoma  theories,  742 
Glioma  in  the  sella  turcica,  679 
Gonorrhoea  of  Skene's  glands,  366 
Gonorrhoeal  endometritis,  366 

epididymo-orchitis,    sodium    sali- 
cylate in,  735 
phlebitis,  1087 
Gouty  conditions,  quinic  acid  in,  355 


Granular  conjunctivitis,   iodine    glyc- 

erole  in,  355 
Granuloma    fungoides    treated     with 

x-rays,  935 
Greene,  J.  S.,  presence  of  air  in  the 

veins  as  a  cause  of  death,  1058 
Group  actinomyces,  study  of,  861 


HEMAGGLUTININS  of  bacterial  origin 
and  their  relation  to  hyaline  thrombi 
and  liver  necroses,  669 
Haematocele,  treatment  of,  551 
Hsematoma  of  ovary,  368 
Haemolymph  glands  of  the  sheep  and 
goat,  changes  produced  in, 
by  splenectomy,   1115 
pseudomelanosis  of,  211 
Hsemolysins  in   the  body,   action   of, 

185 
Hall,  J.  N.,  adiposis  dolorosa,  318 
Hamill,  S.  McC,  associated  movements 
of  the  head  and  eyes  in  infants,  875 
Hamilton,  A.,  surgical  scarlatina,  111 
Harrington,  C,  borated  food  as  a  cause 

of  lesions  of  the  kidney,  418 
Hay  fever,  743 
Heart,  aneurysm  of,  323 

disease  and  tuberculosis,  649 
penetrating  wounds  of,  171 
treatment  of,  444 
suture  of,  431 

ventricles  of,  elastic  tissue  of,  372 
Hemorrhage,  cause  of,  in  fibroids,  933 
ovarian,  549 

over  frontal  convolution,  393 
Hemorrhages   in   the   eye   present   at 

birth,  555 
Hemorrhoids,  adrenalin  in,  544 

tincture  of  horse-chestnut  in,  173 
treatment  of,   1090 
Herpes  zoster  associated  with  general- 
ized bullous  eruption  from 
prolonged  administration  of 
arsenic,  360,  560 
occurrence    of,    in    croupous 
pneumonia,  1089 
Horse-chestnut,  tincture  of,  in  hemor- 
rhoids, 173 
Howard,  C.  P.,  ulcer  of  stomach  and 
duodenum,  939 
F.  H.,  case  of  glioma  in  the  sella 
turcica,  677 
Hydatid  cyst  of  orbit,  184 
Hypersemia,  venous,  use  of,  1090 
Hyperchlorhydria  and  its  treatment, 
1093 
intermittent,     as     an     occasional 
cause  of  recurrent  vomiting  in 
children,  966 
Hyperidrosis  treated  by  Roentgen  rays, 

936 
Hyperkeratosic    exanthem    in    severe 
gonorrhoeal  infection,  745 
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Hysterectomy  for    cancer    of    corpus 
uteri,  737 

for  obstinate  hemorrhage,  737 

in  puerperal  sepsis,  550 
Hysteria,  dechloration  in,  1093 


Induced  labor,  175 

Infectious  pemphigus,  acute,  in  a 
butcher,  936 

Influence  of  the  ingestion  of  chloride  of 
sodium  upon  the  weight  of  nurslings, 
359 

Inhalation  of  gasoline  vapors,  427 

Injections  of  artificial  serum  in  the 
vomiting  of  pregnancy,  735 

Inoskopy,  Jousset's,  value  of,  732 

Insomnia  of  cardiac  origin,  treatment 
of,  1095 

Intermittent  claudication,  1088 

hyperchlorhydria  as  an  occasional 
cause  of  recurrent  vomiting  in 
children,  966 

Intestine,  acquired  diverticula  of,  135 

Intrapulmonary  infusions,  1094 

Intrauterine  infection  of  the  foetus  in 
variola,  546 

Intravenous  injections  of  sodium  sali- 
cylate in  rheumatism,  355 

Intravesical  injections  of  iodoform  in 
the  treatment  of  ammoniacal  cysti- 
tis, 170 

Iodides  in  cardiac  conditions,  545 

Iodine  glycerole  in  granular  conjunc- 
tivitis, 355 

lodipin,  734 

Isolation  of  pelvic  cavity  with  a  flap  of 
peritoneum  and  fascia,  933 

Isopral,  a  new  hypnotic,  357 

Itching,  treatment  of,  929 

Jousset's  inoskopy,  value  of,  732 

Kidney,  studies  upon  capsule  of,  692 
Kidneys,  lesions  of,  borated  food  as  a 

cause  of,  418 
Kleeberg,    K.,   volumetric   determina- 
tion of  the  purin  bodies  in  urine,  899 
Knee,  cysts  of,  542 
Koplik's  spots,  observations  upon,  168 
Krauss,  W.  C,  traumatic  hemorrhage 
over  the  third  anterior  frontal  con- 
volution, 393 


Labor  complicated  by  fracture  of  the 
pelvis,  176 
induced,  175 
Lacrymal    canal,  ligation  of,    to  pre- 
vent infection  following  cataract  ex- 
traction, 183 
Lambert,  S.  W.,  medical  treatment  of 
gastric  ulcer,  975 


Laparotomy,  drainage  after,  1103 
Larva  migrans,  case  of,  370 
Laryngitis,  chronic,  eucalyptol  in,  357 
Larynx,  tumor  of,  1110 

ulceration    in,    spontaneous    dis- 
appearance of,  1110 
Le  Conte,  R.  G.,  medical  and  surgical 
considerations  in  pyopericarditis,447 
Lepra  in  Sandwich  Islands,  559 
Leuksemia,  acute,  in  early  life,  563 

lymphatic,  583 
Leukocyte  count  in  appendicitis,  541 

splenomyelogenous,  885 
Leukocytosis,  diagnostic  value  of,  1048 
in  eclampsia,  282 
in  gynecology,  1100 
of  pregnancy,  281 
of  the  puerperiiun,  281 
Lewis,  M.  J.,  experimental  arthritis  and 
endocarditis  produced  by  a  strepto- 
coccus isolated  from  the  blood  of  a 
case    of    rheumatism,    endocarditis, 
and  chorea,  601 
Lipase  in  the  urine,  occurrence  of,  as  a 
result   of    experimental    pancreatic 
disease,  539 
Liver,  atrophic  cirrhosis  of,  542 

carcinoma  of,  operation  for,  611 
chronic  passive  congestion  of,  561 
Lloyd,  J.  H.,  dislocation  of  the  atlas, 

751 
Lobar  pneumonia,  acute,  some  unset- 
•  tied  and  important  problems  in  the 
treatment  of,  1016 
Lobenstine,  R.  W.,  the  leukocytosis  of 
pregnancy  of  the  puerperium,  and  of 
eclampsia,  281 
Longcope,  W.  T.,  experimental  arthri- 
tis and  endocarditis  produced  by  a 
streptococcus  isolated  from  the  blood 
of  a  case  of  rheumatism,  endocardi- 
tis, and  chorea,  601 
Lumbar  puncture  in  ear  lesions,  734 
Lupus  and  cancer,  treatment  of,  by 
light  and  Roentgen  rays,  935 
eosin  in  treatment  of,  560 
erythematosus  with  bullous  begin- 
ning, 370 
Lymph  glands  of  mouth  and  throat, 

infections  of,  744 
Lymphatic    infection    in     cancer    of 
uterus,  738 
leukaemia,  acute,  583 


McCaskey,  G.  W.,  diagnostic  value  of 

leukocytosis,  1048 
Magnesium    peroxide,  therapeutics  of, 

735 
Malaria,  euquinine  in,  929 

influence  of  daylight  in  the  prog- 
ress of,  129 
Malignant  disease  of  the  throat,  adren- 
alin in,  1108 
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Malleoincudal  joint,  ankylosis  of,  553 
Management  and  therapeutics  of  neph- 
ritis, 55 
Maver,  M.  B.,  pseudoleuksemia  gastro- 

intestinalis,  837 
Measles,  fever  in,  168 
Meat  poisoning  and  paratyphoid,  748 
Medical  and  surgical  considerations  in 
pyopericarditis,  447 
treatment  of  gastric  ulcer,  975 
Melanotic  sarcoma  of  soft  palate,  744 
Menstruation,  precocious,  365 
Meralgia  paraesthetica,  case  of,  105 
Mercurial  inunctions  in  syphilis,  733 
Metritis,  chronic,  anatomy  of,  365 
Metrorrhagia  in  syphilis,  1103 
Middle-ear   disease   in   its   relation   to 
metastatic  abscess  of  liver  and  other 
viscera,  1106 
Miliary  tuberculosis,  with  an  open  fora- 
men ovale  as  a  factor  in  its  produc- 
tion, 992 
Miller,  D.  J.  M.,  pyopericardium  and 
commencing  interstitial  pneumonia 
complicating  ileocolitis,  248 
Mills,  C.  K.,  aphasia  and  the  cerebral 

zone  of  speech,  375 
Mix,  C.  L.,  orthostatic  albuminuria,  307 
Monster,  bicephalous,  1001 
Morphine,  prophylactic  use  of,  in  cases 

of  cerebral  injury,  927 
Morris,  R.  S.,  angioneurotic  cedema,  812 
Movable  kidney,  relation  of,  to  pelvic 

troubles,  550 
Murphy,  J.  B.,  two  thousand  operations 

for  appendicitis,  187 
Myokymia  and  myotonia  apparently 
due  to  excessive  hot  weather,  1003 
Myomectomy  vs.  hysterectomy,  178 


Neoplasm  of  larynx,   Roentgen  rays 
in,  1110 

Nephritis,  management  and  therapeu- 
tics of,  55 

Nephrotomy  in  eclampsic  anuria,  176 

Neuralgia,  electricity  in  facial,  928 
treatment  of,  175 

Noma,  red  light  in,  544 

Norris,  G.  W.,  tuberculosis  and  heart 
disease,  649 

Nose,  carcinoma  of,  1109 


Obliteration  of  tubes,  1101 
Ocular  complications  of  Bright's  dis- 
ease, 741 
therapeutics,  adrenalin  in,  354 
(Edema,  angioneurotic,  812 

of  eyelid,  due  to  syphilis,  557 
(Esophageal  neuroses,  327 
Ohlmacher,  J.  C,  relation  of  the  islands 
of  Langerhans  to  disease  of  the  liver, 
287 


Oliver,  C.  A.,  external  appearances  of 

uveitis  from  congenital  syphilis,  72 

Olney,  H.  S.,  pulmonary  streptothri- 

cosis,  637 
Oophoritis,  chronic,  1102 
Orbit,  hydatid  cyst  of,  184 
Organic  acid  in  the  urine,  presence  of, 
in  cases  of  rheumatoid  arthritis,  1038 
Orthostatic  albuminuria,  307 
Ossicles,  caries  of,  552 
Osteomyelitis  of  the  coccyx,  171 
Osteoplastic    resection    of    symphysis, 

925 
Ovarian  chorioepithelioma,  549 

cysts,  tubercular  infection  of  180 
hemorrhage,  549 

tumors  during  pregnancy  and  the 
puerperal  period,  1097 
Ovary,  carcinoma  of,  740 
hsematoma  of,  368 


Pachydermia  laryngis,  744 
Paget's  disease,  371 

of  the  umbilicus,  560 
Palsy  of  the   extraocular  muscles  in 

exophthalmic  goitre,  66 
Pancreas,  cancer  of,  478 

diseases  of,  chemistry  of  the  urine 
in,  373,  923 
Papilloma  of  bladder,  1011 

surgical  treatment  of,  1011 
of  sole,  934 
Papuloexudative  dermatosis  produced 

by  pilocarpine,  369 
Paracentesis  of  the  pericardium,  473 
Paroxysmal  hfemoglobinuria,  study  of, 

349 
Peacock,    A.    H.,    splenomyelogenous 

leukaemia,  885 
Pearce,  R.  M.,  cancer  of  the  pancreas 
and  glycosuria,  478 
concerning  htemagglutinins  of 
bacterial  origin  and   their 
relation  to  hyaline  thrombi 
and  liver  necroses,  669 
Pelliculous  soie-throats,  1108 
Pelvic  floor,  immediate  repair  of  injur- 
ies to,  550 
Pelvis,  fracture  of,  labor  complicated 

by,  176 
Pericarditis,  its  symptoms  and  diagno- 
sis, 466 
Peripheral  paralysis  of    facial  nerve, 

surgical  treatment  of,  1105 
Peritonitis,  pneumo coccus,  350 

perforated,  926 
Pernicious  anaemia,  change  in  the  spleen 

in,  374 
Pfahler,    G.   E.,    cerebral   skiagraphy, 

1028 
Phlebitis,  gonorrhoeal,  1087 
Pin,  removal  of,  from  the  lung  through 
the  natural  passages,  744 
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Pityriasis  rosea,  746 

nibra,  746 
Placental  polypi,  anatomy  of,  933 
Pneumococcus  endocarditis,  782 

peritonitis,  350,  368 
Pneiunonia,  acute  lobar,  1016 
Pollakiuria  and  enuresis  of  hysterical 

origin  in  children,  931 
Pond,  A.  M.,  ascarides  in  the  bile-ducts 

simulating  gallstone  seizures,  484 
Pope,  E.  G., shape  of  the  chest  in  health 
and     in     pulmonary     tuberculosis, 
619 
Posey,  W.  C,  associated  movements  of 
the  head  and  eyes  in  infants, 
875 
palsy  of  the  extraocular  muscles 
in  exophthalmic  goitre,   66 
Postoperative      intestinal      paralysis, 

treatment  of,  367 
Potassium  permanganate  in  viper  poi- 
soning, 737 
Potts,  B.  H.,  report  of  a  case  of  throm- 
bosis    of      the     lateral     sinus, 
677 
report    of    an    anomalous   lateral 
sinus,  676 
Preble,  H.  R.,  pneumococcus  endocar- 
ditis, 782 
Pregnancy,  vomiting  in,  735 
Presence  of  air  in  the  veins  as  a  cause 

of  death,  1058 
Prolapsus,  permanent  results  of  opera- 
tions for,  549 
uteri  in  newborn,  549 
Prostate  gland,  surgery  of,  1 
Pseudoleukaemia  gastrointestinalis,  837 
Pseudomelanosis   of   the   haemolymph 

glands,  211 
Psychosis  during  pregnancy  rendering 

abortion  necessary,  548 
Puberty,  albuminuria  of,  167 
Puerperal  eclampsia  twice  in  the  same 
patient,  546 
period,  morbidity  during,  1099 
sepsis,  hysterectomy  in,  550 
Pulmonary  tuberculosis,  shape  of  the 
chest  in  health  and  in,  619 
streptothricosis,  637 
Pulsation  of  the  wall  of  the  thorax, 

225 
Purin  bodies  in  the  feces,  quantitative 

excretion  of,  540 
Purulent      pericarditis      in      infancy, 

248 
Pyloric  stenosis,  medical  treatment  of, 

356 
Pyonephrosis,  1011 
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the  very  best  vegetable  oils  enter  into  its  composition  ;  in  its  preparation 
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NEW  (10TH)  EDITION.    THOROUGHLY  REVISED.    JUST  READY. 

Hare's  Practical  Therapeutics. 

A  Text-Book  of  Practical  Therapeutics.  With  especial  reference  to  the 
Application  of  Remedial  Measures  to  Disease  and  their  Employment 
upon  a  Rational  Basis.  By  Hobart  Amory  Hare,  M.D.,  Professor  of 
Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical  College  of 
Philadelphia,  With  special  chapters  by  Drs.  G.  E.  de  Schweinitz, 
Edward  Martin  and  Barton  C.  Hirst.  New  (loth)  Edition, 
much  enlarged,  thoroughly  revised  and  largely  re- written.  Octavo,  908 
pages,  with  113  engravings  and  4  full-page  colored  plates.  Cloth, 
$4.00,  «<?//    leather,  $5.00,  nei  /  half  morocco,  $5.50,  net 

The  plan  of  this  work  is  most  convenient  for  study  and  practice.  It  is  divided 
into  two  parts,  the  first  dealing  with  drugs,  their  properties,  actions  and  therapeutic 
uses,  the  best  combinations  being  specifically  stated.  Remedial  measures  other  than 
drugs  are  fully  included.  The  second  part  considers  the  diseases  themselves  and  gives 
in  full  detail  the  best  methods  for  curing  them.  Both  parts  are  arranged  alphabetically 
for  quick  use,  and  they  are  abundantly  cross-referenced,  so  that  all  information  on  any 
topic  is  easily  found.  Besides  the  Table  of  Doses,  there  are  two  indexes,  one  of  Drugs, 
and  the  other  of  Diseases  and  Remedies,  annotated  to  suggest  the  most  appropriate 
agent  in  any  given  case,  and  with  references  to  the  pages  where  full  information  may  be 
found.  Hare's  Therapeutics  is  the  highest  authority  on  its  subject,  and  the  new  edition, 
thoroughly  revised  from  cover  to  cover,  presents  the  latest  and  best  word  on  its  all- 
important  subject. 

Thompson's  Practice,  second  edition 

A  Text-Book  of  Practical  Medicine.  By  William  Oilman  Thompson, 
M.D.,  Professor  of  Medicine  in  Cornell  University  Medical  Department, 
New  York  City  ;  Physician  to  the  Presbyterian  and  Bellevue  Hospitals, 
New  York.  Octavo,  1014  pages,  with  59  illustrations.  Cloth,  $5.00, 
net ;  leather,  $6.00,  net ;  half  morocco,  $6.50,  net. 

This   volume,    by   one   of    New   York's   most  A  first-class  work  upon  practice,  well  repre- 

eminent    physicians    and   teachers,     covers     the  senting   our   knowledge   and   giving   sufficiently 

entire   field   of  modern   medicine   in   a  manner  full    information    to    satisfy     the     practitioner 

adapting  it  to   the   requirements  of  both   prac-  thoroughly. — Therapeutic  Gazette. 

titioners    and    students.      Professor    Thompson  m>       .                         -,,-,■              •            j 

has    introduced    the    underlying     sciences     of  ^  |h.e    text    js    especially    rich    in    precise   and 

causation,  pathology,  diagnosis,  etc.,  sufficiently  definite    therapeutic    suggestions     and     proved 

to  ground  the  reader  thoroughly  and  to  enable  formula.      The   book   is   one   of   the   very  best 

him   to    apply   with    full    knowledge     the     very  «"  practice.— Dcnrer  Medical  Times. 

complete  therapeutic  directions. — National  Med-  A  favorite  among  students  and  practitioners. 

ical  Refie'u;.  — Buffalo  Medical  Journal. 


Findley's  Gynecological  Diagnosis. 

A  Text-Book  of  Gynecological  Diagnosis.  For  the  use  of  Practitioners 
and  Students.  By  Palmer  Findley,  M.D.,  Associate  in  Obstetrics 
and  Oynecology  in  Ru.sh  Medical  College,  Chicago.  Octavo,  493  pages, 
with  210  engravings  and  45  plates,  in  black  and  colors.  Cloth,  $4.50, 
net/  leather,  $5.50,  net. 

Well    written     and     beautifully     illustrated.  the    long-established   methods   of   arriving   at   a 

As  any  chapter  in  the  work  is  worth  the  price  of  diagnosis. — The  Columbus  Medical  Journal. 

the  whole  volume. —  The  American  Practitioner  .  i     j       ^  j   »  i     •     i     j-  •_ 

and  News  i          -^   work   devoted   to   gynecological    diagnosis 

has    long   been   needed,   and   this  need   is   well 

The  author  never  loses  sight  of  the  fact  that  filled  by  the  book  before  us.     It  is  a  scientific 

the  purpose  of  the  book  is  clinical,  and  to  this  book,  and  in  its  clinical  features  it  is  no  less 

end  he  focuses  in  it  all  the  modern  as  well  as  }       worthy. — New  York  Medical  Journal. 


Roberts'  Modern  Surgery.   ll^.rsW^l^.ou. 

A  Manual  of  Modern  Surgery.  An  Exposition  of  the  Accepted  Doctrines  and  Ap- 
proved Operative  Procedures  of  the  Present  Time.  For  the  Use  of  Students  and 
Practitioners.     By  John  B.  Roberts,  M.D.,  Professor  of  Anatomy  and  Surgery  in 

(the  Philadelphia  Polyclinic.     Second  and  revised  edition.    Octavo,  838  pages,  with 
473  engravings  and  8  plates.     Cloth,  $4.25,  net ;  leather,  I5.25,  net. 
PHILADELPHIA:      |  Rmf  hf^r<5  /<  Cn      ^^^  ^^^*^'- 

16^-10  Sansom  street.        i-«CCl.     L^lUtllVlO    1^    V'Vi.       1 1 1  Fifth  Avenue 
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Pulmonary  Quartette. 

Malto=Yerbine. 

Maltine  with  Creosote. 

Maltine  with  Cod  Liver  Oil. 

Maltine  with  Hypophosphites. 


A    HANDSOME   SUBURBAN    PLACE 

fronting^  half  a  mile  on  the  Washington  and  Richmond  Railway  is 
offered  forsa'e  l)y  the  owner.  The  mansion  is  spacious,  having-  a 
hundred  rooms,  with  ample  corridors  and  verandas.  The  place  is 
three  hours  from  Washington  and  twelve  minutes  from  Richmond, 
with  good  railroad  service,  a  dozen  trains  stopping  at  the  front 
entrance  daily.  The  grounds  are  handsome,  well  wooded  and 
stocked  with  game,  including  some  fifty  deer.  The  bui'dingsare 
nearly  new,  substantially  budt,  and  well  furnished,  and  the  place 
as  it  stands  is  a  charming  home,  or  is  suitable  for  a  country  club- 
house, or  a  high-class  college,  or  an  all-the-j'ear-round  health  or 
pleasure  resort.  Adjoining  the  grounds,  are  many  mites  of  winding 
driveways  and  woodland  paths  which,  sheltered  by  forest  growth, 
largely  of  southern  pine,  are  mild  and  balmy  even  on  winter  days. 
Price,  $50,000.  No  agents  Further  particulars  may  be  had  by 
addressing,  JOHN  CUSSONS,  Forest  Lodge,  Glen  Allen,  Va. 


tOOS  Bdition.      INow  Read>^ 

THE  MEDICAL  NEWS  VISITING  LIST 

Issued  in  four  styles,  to  meet  the  varied  requirements  of  every  practitioner. 

Weekly,  dated  for  30  Patients.  Monthly,  dated  for  120  Patients  per  month. 
Perpetual,  undated  for  30  Patients  Weekly  per  year.  60-Patients,  undated, 
for  60  Patients  Weekly  per  Year. 

The  Weekly,  Monthly  and  30-Patient  Perpetual  contain  32  pages  of  data  and  160  pages 
of  classified  blanks.  The  60-Patient  Perpetual  consists  of  256  pages  of  blanks  alone.  £»3h 
in  one  wallet-shaped  book,  bound  in  flexible  leather,  flap  and  pocket,  pencil  and  rubber, 
and  calendar  for  two  years,  $1.25.     Thumb-letter  index,  25  cents  extra. 


FOR  SALE  BY  ALL  DEALERS  IN  MEDICAL  BOOKS 


PHILADELPHIA 

706-S.lO  Sansom  Street 


Lea  Brothers  &  Co. 


NEW  YORK 
in  Fifth  Avenue 
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SANWIETTO 


1 


GENITOURINARY  DISEASES.  >^ 


A  Scientific  Blending  of  True  Santa!  and  Saw  Patmetto  in  a  Pleasant  Aromatic  Yeliicle. 
A  Vitalizing  Tonic  to  the  Reproductive  System. 

SPECIALLY  VALUABLE  IN 

PROSTATIC  TROUBLES  OF  OLD  MEN-IRRITABLE  BLADDER- 

CYSTITIS-URETHRITIS-PRE-SENILITY. 


DOSE:— One  Teaspoonful  Four  Times  a  Day. 
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OD  CHEM.  CO.,  NEW  YORK,    w 
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THE  WESTPORT  SANITARIUM. 

Westport,  Conn.    (Established  1890.) 

(Licensed  by  State  of  Conn.)  For  the  care  and 
treatment  of  Nervous  and  Mental  Diseases,  with 
special  attention  to  chronic  nervous  cases.  Modern 
appointments;  home  life;  beautiful  surroundings; 
large  private  grounds.  Private  attendance  and 
cottage  care,  if  desired.  Committed  or  voluntary 
patients  received.  NO  accommodations  for  alco- 
holics. Address  Dr.  F.  D.  RULAND,  Supt.  Wed- 
nesdays in  New  York,  10tol2.TO.,  47  E.  78th  Street. 
Long-distance  telephone  at  both  addresses. 


OPPORTUNITY  for  a  few  good 
salesmen  in  New  York  and 
Pennsylvania.  Permanent  posi- 
tion and  advantageous  opening  for 
capable  men  ;  preferably  physi> 
cians. 

LE,A    BROTHERS   6   CO. 
Ill  Fifth  Avenue.  New  YorR 


SIXTH   EDITION 


REVISED  AND  ENLARGED 


JUST  READY 


THE  MEDICAL  NEWS  POCKET  FORMULARY 

BY   E.  QUIN  THORNTON.  M.O. 

Containing  more  than  2,000  tried  and  trustworthy  prescriptions.    A  time  saver  and  a  brain  saver. 

Price,  $1.50,  aet,  by  mall,  prepaid  to  any  address.  For  Sale  by  all  Dealers  in  Medical  Books. 

FLORIDA  and  the  LAND  of  MANATEE 

are  exquisitely  illustrated  in  the  special  Southern  edition  of  the  Seaboard  Magazine, 
the  most  costly  piece  of  literature  ever  issued  by  a  railroad. 

There  is  a  companion  booklet  containing  a  list  of  orange,  lemon,  grape  fruit 
groves,  pineapple  and  banana  plantations,  truck  and  fruit  land,  for  sale,  and  describing 
opportunities  for  profitable  investment.  This  literature,  together  with  Manatee 
booklets,  sent  free  on  receipt  of  ten  cents,  to  help  pay  postage. 

J.  W.  WHITE,  ^"?ommS«t"h.*v?;gtn?a"*  Scaboard  Air  Line  Railway 

Physicians,  especially,  should  familiarize  themselves  with  the  land  of  Manatee  and 
the  wonderful  cures  its  climate  has  accomplished  where  Colorado  and  California  failed. 

WALNUT  LODGE  HOSPITAL,  HARTFORD,  CONN. 

Organized  in  1880  for  the  special  medical  treatment  of  ALCOHOL  AND  OPIUM  INEBRIATES. 

Elegantly  situated  in  the  suburbs  of  the  city,  with  every  appointment  and  appliance  for  the  treatment  of  this  class  of  cases, 
including  TuriisA,  Russian,  Roman,  Saline  and  Medicated  Baths.  Each  case  comes  under  the  direct  personal  care  of  the  physi- 
cian. Experience  shows  that  a  large  proportion  of  these  cases  are  curable,  and  all  are  benefited  from  the  application  of  exact  hygienic 
and  scientific  measures.  This  institution  is  founded  on  the  well-recognized  fact  that  Inebriety  is  a  disease,  and  curable,  and  all  these 
cases  require  rest,  change  of  thought  and  living,  in  the  best  surroundings,  together  with  every  means  known  to  science  and  experi- 
ence to  bring  about  this  result.    Only  a  limited  number  of  cases  are  received.    Applications  and  all  inquiries  should  be  addressed, 

T.  ».  CROTHMRS,  M.D.,  Stip't  Walnut  l/Odge,  Hartford,  Conn. 

VAUB  UINIVERSITV 

OflTerM  candidate)*  for  the  degrree  of  DOCTOR  of  MEDiriNi:  a  graded  coarse  of 

study,  consisting:  of   PERSOKTAI.   INSTRUCTION  in  Class>rooni, 

Liaboratory  and  Clinic. 

For  announcements  of  the  course,  address 

PROF.  HERBERT  E.  SMITH 
Dean  of  the  Faculty  of  Medicine.  Yale  University.  NEW  HAVBN.  CONN. 
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BACTERIOLOGICALLY  ^  PriYSlOLOGlCALLY 


'T'HE  scrupulous  care 
which  we   give   to 
the  preparation  of  our 
Vaccine,  and  the  rigid 
bacteriologic  and  phys- 
iologic tests  to  which 
we  subject  every  parcel 
of  it,  are  positive  guar- 
anties   of    its    purity    and 
activity. 

TUBES  AND  POINTS. 

Capillary  Glass  Tubes,  hermetically  sealed,  boxes  of  10  tubes  and  3  tubes. 

Ivory  Points,  each  in  a  Lee's  breakable  glass  case,  hermetically  sealed,  boxes  of  10. 

Specify  ''P.,  D<,  &  Co."  when  ordering. 


PARKE,  DAVIS  &  COMPANY 

laboratories:  Detroit,  mich.;  walkerville,  ont.;  hounslow,  enc. 

branches:  new  york,  Chicago,  st.  louis,  boston,  Baltimore,  new  Orleans,  kansas 

city,  indianapolis,  minneapolis,  memphis;  london,  eng.;  montreal,  que.; 

sydney,  n.s.w.;  st.  petersburg,  russia;  simla,  india;  tokio,  japan. 
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Physicians  everywhere  are  looking  for  a  BloocI 
reconstructant  that  contains  every  clement  of  nutrition 
of  the  animal,  mineral  and  vegetable  kingdoms,  viz.: 
Animal  Iron;  a  reconstructant  that  will  supply 
every  deficiency  in  the  blood  of  anaemic  patients  in 
adequate  quantity  and  quality :  one  that  will  nourish— 
stimulate — ^assimilate — without  tax  on  the  digestive  or- 
gans. These  requirements  are  all  found  in  perfection  in 

I  BOVININE 

It  Contains  10%  Animal  Irony 

20  %  Coagulable  Albumen,  and  all  the  constituents 
of  healthy  Blood. 

It  is  thoroughly  sterile,  requires  little  or  no  diges- 
tion, and  produces  blood  corpuscles  that  M  attire* 
Corpuscles  of  fuUness  and  integrity.  Herein  lies  its 
great  superiority  over  any  and  all  the  preparations  of 
inorganic  iron.  Your  microscope  will  prove  the  truth 
of  these  facts.  Our  scientific  treatise  on  Haematherapy 
for  the  asking.     It  contains  reports  of  hundreds  of  cases. 

♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦»♦♦♦♦»♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦! 

THE  BOVININE  COMPANY 

75    West    Houston    St.,    New    York 
•  »  I 
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Distilled  Water  +  Salicylic  Acid  +  Soda  + 
Pancreatin  +  Pure  Lofoten  Cod-Liver  Oil  =  Hydroleine. 

Note  the  simplicity  of  the  above  formula.  It  contains  just 
enough  soda  to  produce  the  slightly  alkaline  medium  necessary 
for  the  fat-splitting  action  of  pancreatin.  A  trace  of  salicylic 
acid  keeps  the  whole  combination  sweet  and  stable. 

No  attempt  has  been  made  to  medicate  Hydroleine.  It's 
simply  absolutely  pure  Cod-Liver  Oil  rendered  thoroughly 
digestible  by  Nature's  method  of  emulsifying  fats.  That's 
why  Hydroleine  is  absorbed  and  assimilated  when  the  plain 
oils  and  the  ordinary,  mechanically-prepared  emulsions  are 
ineffective.     Sold  by  all  druggists.     Write  for  literature. 

THE  CHARLES   N.   CRITTENTON   CO.,   Sole  Agents, 
115-117      FULTON      STREET,      NEW     YORK 
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PROTAReOL  HELAtlTOL 


The  Non-Irritating 
Stibstitute  for  Nitrate  of  Silver. 


Tbe  Urinary  Antiseptic  ao<l 
Analgesic. 


CITARIM 

The  Antl-Lithemic. 

For  the  Relief  and  Preveotios 

of  Gout, 


THEOCIN 


The  Powerful  Diuretic. 
To  Initiate  Diuresis.. 


MESOTAK 

Tbe  Local  Anti-Rheumatic. 

A  Prompt  and  Efficient 

Analgesic. 

ACIIRIN 


^pc^no'^^ 


Tbe  Safe  Diuretic. 
To  Maintain  Dlu-—'' 
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